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ENGINEER’S STATEMENT

I hereby certify that this Phase 111 Drainage Report for the design of Village Cooperative of Erie at Vista
Ridge was prepared by me (or under my direct supervision) in accordance with the provisions of the Town
of Erie Standards and Specifications for Design and Construction for the owners thereof. | understand that
the Town of Erie does not and will not assume liability for drainage facilities designed by others, including
the designs presented in this report.

James P. Fitzmorris, Registered Professional Engineer
Colorado Professional Engineer No. 28211
For and on behalf of JR Engineering, LLC

TOWN ACCEPTANCE

This report has been reviewed and found to be in general compliance with the Town of Erie Standards
and Specifications for Design and Construction and other Town requirements. THE ACCURACY AND
VALIDITY OF THE ENGINEERING DESIGN, DETAILS, DIMENSIONS, QUANTITIES AND
CONCEPTS IN THIS REPORT REMAINS THE SOLE RESPONSIBILITY OF THE
PROFESSIONAL ENGINEER WHOSE STAMP AND SIGNATURE APPEAR HEREON.

Accepted by:

Deputy Public Works Director Date
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INTRODUCTION

This Phase Il Drainage Report for Village Cooperative of Erie at Vista Ridge has been prepared for Real
Estate Equities Development, LLC for the Vista Ridge multi-family development. The Village Cooperative
of Erie at Vista Ridge will be formally referred to as Village Cooperative throughout this report. This site
consists of multi-family age-restricted living facility and storm sewer infrastructure. The drainage design
for the site has been previously designed assuming commercial uses and the proposed design is multi-family
age-restricted living.

I. GENERAL LOCATION AND DESCRIPTION

Location

The Village Cooperative site is located within Section 32, Township 1 North, Range 68 West of the 6th
Principal Meridian, Town of Erie, State of Colorado. It is bounded on the south by Village Vista Drive, on
the north by Tract 21 of the Vista Ridge Master Final Plat, on the west by The Goddard School of Erie, and
to the east by Mountain View Boulevard. Village Cooperative is located entirely within the Coal Creek
drainage basin. See the vicinity map in Appendix A.

Description of Property

The site is currently undeveloped and the planned land use includes medium density multi-family living.
The proposed development includes a full build-out of the multi-family facility and associated
infrastructure. The site consists of 3.14 acres. The Village Cooperative site makes up 71% of the total basin
area for existing basin D1 from the Goddard School at Vista Ridge Development Drainage Report and
Erosion Control Plan by Park Engineering Consultants with the Goddard school comprising the remaining
acreage to the west of the site. The existing land is proposed as medium density multi-family. The Drainage
Conformance Letter including drainage maps are included in Appendix D.

Local site constraints include the existing drainage and structural facilities such as the existing detention
Pond A-2 location and steep slopes across the development.

Existing Conditions

The existing Village Cooperative site is undeveloped and has been overlot graded in the past. The site has
been stabilized with native grasses and has remained undeveloped since then. According to information
from the USDA’s Natural Resource Conservation Service, soils on the site are predominately clay loams
and midway-shingles which are hydrologic soil groups C/D. Soils belonging to Hydrologic Soil Group C/D
have a low infiltration rate (high runoff potential) when thoroughly wet. There are no known irrigation
canals or ditch facilities located within the site or approximately 100 feet of the site resulting in no
groundwater conflicts. The NRCS soils maps are provided in Appendix A.

Referenced Studies

There are multiple referenced studies for this site and each one is included in the attached references in
Appendix D. There are two main reports that were utilized and they are described below.

The Phase Il Drainage Study for Vista Ridge Development Filing No. 11 Lot 1, Block 1 by CLC Associates,
Inc, dated January 2007 was utilized for the existing basin flows to the south of the proposed site and for
the hydraulic analysis of the existing storm sewer system where our site ties in. However, this report
received from the Town is incomplete since the drainage map was missing to compare the provided




Phase I11 Drainage Report for Village Cooperative of Erie at Vista Ridge November 2024

hydrologic calculations against. It appears a second submittal of this report was made on 06/25/2007 based
on the drainage map that is referenced into the Goddard School Drainage Report. We received the original
hydrologic calculations dated 1/18/2007 but no map was provided with these calculations. Due to this, we
had to recreate the drainage calculations for the 06/25/2007 drainage map using the 1/18/2007 original
hydrologic calculations C-values and impervious values. There also appears to be basin delineation changes
between the original January 2007 submittal and the 06/25/2007 submittal and therefore we could not use
the 1/18/2007 original hydrologic calculations with the 06/25/2007 map. The recreated drainage
calculations based on the 06/25/2007 CLC map are included in Appendix D.

The Goddard School at Vista Ridge Development Drainage Report and Erosion Control Plan by Park
Engineering, revised July 2008 was utilized for the existing basin flows to the west of our proposed site.
This report is included in Appendix D.

I1. DRAINAGE BASINS
Major Basin Description

The Village Cooperative development is located entirely within the Coal Creek drainage basin, which is a
tributary of Boulder Creek. The site is located approximately 9,500 feet to the east of Coal Creek. Runoff
from the site will discharge to the west to existing detention pond (Pond A-2), and ultimately outfall to Coal
Creek.

The project area lies within Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map
(FIRM) Map Panel Number 08013C0444J with a Revision Date of December 18, 2012. Based on the FIRM
Map Panel, the site does not lie within a regulated floodplain and falls within Zone X. This zone designates
an area, which has been determined to be outside of the 0.2% annual chance floodplain. The FEMA FIRM
is included in Appendix A.

The Site’s existing topography slopes from the southeast corner towards the northwest corner at
approximately 4%. There are no known existing drainage or storage facilities on the Site. The Site drains
west to the existing detention pond (Pond A-2) west of the Goddard School Site,

The Site is contained within Basin D1 from the Vista Ridge Development Filing No. 11, Lot 1, Lot 2, Block
1, and Tract A Drainage Map by CLC Associates, Inc., dated 06/25/2007 and shows a master planned
imperviousness of 95%. The final composite imperviousness for the proposed Village Cooperative
development is roughly 50%, and therefore in accordance with the Vista Ridge Development Filing No. 11,
Lot 1, Lot 2, Block 1, and Tract A Drainage Map by CLC Associates, Inc. Percent imperviousness
calculations for the site are included in Appendix B.

On-Site Sub-Basin Description

The proposed on-site composite percent impervious value for the Village Cooperative development is
47.7%. The majority of the sub-basins within the development are to be captured and routed to the existing
storm sewer system in Village Vista Drive and are proposed to outfall to existing detention Pond A-2.

On-site basin RPA2 is less than 1 acre and will be comprised mostly of lawns, open space, and landscaping.
This basin will qualify for the MS4 exemption from the WQCYV Standard, wherein 100% of the applicable
development site is captured except for up to 20 percent of the site not to exceed one acre.

Basin RPAL consists of 0.11 acres and will flow over grassland/landscaping until it reaches Vista Village
Drive where it will flow west to be captured by an existing 10-foot Type R sump inlet and outfall into Pond
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A-2. The existing 10-foot Type R sump inlet has been analyzed and has the capacity for the additional flow
added by RPA1 combined with the Goddard School runoff and the Basin C2 runoff from the 06/25/2007
CLC drainage map. Values for the existing inlet flows have been pulled from the Goddard School at Vista
Ridge Development Drainage Report & Erosion Control Plan, prepared by Park Engineering Consultants,
revised July 2016 and added to the proposed flows from Basin RPA1 to analyze the existing inlet capacity.
The table below shows the existing and proposed flows for the existing 10-foot Type R sump inlet in Village
Vista Drive.

Table 1: Ex Vs Prop Flows at the Existing 10" Type R Sump Inlet in Village Vista Drive

MINOR FLOW IN MAJOR FLOW IN
GUTTER (CFS) GUTTER (CFS)
EX Analysis
(From The Goddard School at Vista Ridge 365 8.05
Development Drainage Report & Erosion ' '
Control Plan)
Proposed Analysis
(EX Analysis Flows + Basin RPAL Flows) 4.2 10.7
EX 10" Type R Sump Inlet Capacity 9.2 140

RPAZ2 consists of 0.75 acres of undeveloped/open space and existing topography. The existing topography
for this basin will be overlot graded and consists of 4:1 slopes, retaining walls, and grass areas. Runoff
generated by this basin will continue to flow north-northwest as it historically has.

Sub-basins with the R designation (R1 through R9) are located on the rooftop of the multifamily complex
in the middle of the site. All of the R sub-basins drain to roof drains that outfall into small, 8 inch or 12
inch, PVC pipes surrounding the building. From there the runoff is piped into the proposed storm sewer for
the development where it ultimately outfalls into existing detention Pond A-2

Sub-basin A1Z is an existing basin and consists of 0.06 acres along the eastern boundary of the Site within
the existing ROW. This basin is comprised of existing roadway and sidewalk that drains north as it
historically has to Pond A-1. No modifications are proposed to the existing basin or basin grading.

Sub-basins Al, A2, and A3 are located all around the proposed multi-family development. Flows from
these basins are captured by roadway sump inlets and an area inlet at the end of the proposed swale in the
northeast corner of the proposed site. Runoff captured by these inlets is routed through the proposed storm
sewer system and ultimately outfalls into existing detention Pond A-2.

See the On-Site Basin Summary Table below.
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Table 2: On-Site Basin Summary Table

BASIN SUMMARY TABLE

Tributary Area Percent t, Qs Q100
Sub-basin (acres) | Impervious Cs Ci00 (min) (cfs) (cfs)
Al 0.41 54% 0.48 0.71 5.0 0.8 2.6
A2 0.71 58% 0.51 0.72 6.1 1.3 4.5
A3 0.26 10% 0.11 0.52 6.7 0.1 1.2
AlZ 0.06 100% 0.86 0.89 5.0 0.2 0.5
R1 0.02 90% 0.77 0.85 5.0 0.0 0.1

R2 0.12 90% 0.77 0.85 5.0 0.3 0.9

R3 0.02 90% 0.77 0.85 5.0 0.1 0.2

R4 0.27 90% 0.77 0.85 5.5 0.8 2.0

R5 0.27 90% 0.77 0.85 5.5 0.8 2.0

R6 0.02 90% 0.77 0.85 5.0 0.0 0.1

R7 0.05 90% 0.77 0.85 5.0 0.2 0.4

R8 0.05 90% 0.77 0.85 5.0 0.2 0.4

R9 0.02 90% 0.77 0.85 5.0 0.0 0.1
RPAL 0.11 2% 0.05 0.49 12.0 0.0 0.3
RPA2 0.75 3% 0.06 0.50 9.1 0.2 2.8

Off-Site Sub-Basin Description

There are no existing off-site basins draining onto the proposed Village Cooperative Site.

I1l. DRAINAGE DESIGN CRITERIA
Development Criteria Reference and Constraints

Storm drainage analysis and design criteria for this project were taken from the Town of Erie “Standards
and Specifications for Design and Construction of Public Improvements” (Standards and Specifications)
and the “Urban Storm Drainage Criteria Manual” by Mile High Flood District (USDCM). No deviations
from the Town of Erie criteria are proposed within this study.

Hydrologic Criteria

All hydrologic data was obtained from the Town of Erie “Standards and Specifications for Design and
Construction of Public Improvements” and the “Urban Storm Drainage Criteria Manual” (USDCM).

On-site storm sewer improvements are designed using the Rational Method and calculations are based on
the 5-year (minor) storm event and the 100-year (major) storm event. One-hour point rainfall depth values
used for the 5-year and 100-year storm events are 1.11 inches and 2.68 inches, respectively. These values
were taken directly from Table 800-2 in the Town of Erie Standards and Specifications for Storm Drainage
Facilities. See table 800-2 in the reference section located in Appendix D.

Standard Forms SF-2 and SF-3 were used to determine the runoff from the minor and major storms on this
site. Runoff coefficients are determined based on data for Type C/D soils from the USDCM. Basin percent
impervious values are calculated based on proposed future land use and from data from the USDCM. Times
of concentration are developed using Equations 6-3 and 6-4 in Chapter 6 of the USDCM.

The most recent version of MHFD-Inlet (version 5.03, August 2023) was utilized in order to size the inlets
for the Village Cooperative site as well as analyze the existing 10-foot Type R sump inlet in Village Vista
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Drive. The discharges at the inlets are based on Rational Method results and bypass flows are routed with
sub-basin discharges to the receiving design points.

All hydrologic calculations are included in Appendix B of this report.

Hydraulic Criteria

Bentley’s StormCAD was utilized to verify the storm sewer sizing and to calculate the hydraulic and energy
grade lines for the system. The 5-year and 100-year storms were modeled. Flows were obtained from the
Rational Method and input into StormCAD. Head loss coefficients at junctions utilize values taken from
the Bentley StormCAD V8i user manual Table 8-6: Typical Headloss Coefficients and Mile High Flood
District Recommended values and methods. Pipes were designed to be in accordance with the Town of
Erie’s criteria with respect to size, slope, capacity, velocity, and HGL/EGL elevations. The Manning’s n
value for concrete storm sewer is 0.013 and PVVC is 0.011. The hydraulic grade lines for the existing Pond
A-2 that were used in the StormCAD design were taken from the Phase 111 Drainage report.

Criteria for street flow was taken directly from the Town of Erie Standards and Specifications for Storm
Drainage Facilities. The allowable pavement encroachment and depth of flow for the initial and major storm
runoff, as well as the allowable cross street flow are given in Tables 800-7, 800-8, and 800-9. These tables
can be found in the reference section of this report, located in Appendix D.

1IV. DRAINAGE FACILITY DESIGN
General Concept

The drainage plan for Village Cooperative follows the patterns established in the Town of Erie Qutfall
Systems Plan (West of Coal Creek), dated January 2014. Onsite runoff will discharge through proposed
storm sewer to the existing detention Pond A-2 to the west of the site and ultimately discharge to Coal
Creek.

Specific Details

The criteria set forth in the Town of Erie “Standards and Specifications for Design and Construction of
Public Improvements” and the “Urban Storm Drainage Criteria Manual” has been met with the proposed
design. Minimum and maximum requirements with respect to manhole spacing along with storm sewer
sizes have all been met. Additionally, velocities for pipe flow are greater than the minimum 2 feet/second,
and do not surcharge the pipes in the minor storm event. For the 100-year storm, velocities are less than the
maximum 18 feet/second and HGLs meet criteria of being 1-foot below the finished grade. Under proposed
conditions, stormwater from the roof will drain via roof drains to the proposed storm drain system with
inlets, which will convey runoff to the existing Pond A-2.

Existing Storm Sewer

As previously mentioned, the proposed storm sewer system will tie-into the existing storm sewer in Village
Vista Drive. The existing storm sewer system from the tie-in point (DP D1.1) to the manhole at DP C2.2
outfall will need to be lowered in order for the proposed site to gravity drain to the existing pond. Existing
upstream off-site flows have been added to the proposed storm sewer hydraulic analysis to ensure the
proposed storm sewer system has enough capacity to handle the added flows from the proposed site and is
in conformance with HGL criteria. However, as previously mentioned the record documents that we
received from the Town were incomplete. The routed existing flows in the existing storm sewer system
within Vista Village Drive were needed in order to route them together with our on-site flows where we tie
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into the existing storm sewer. The report which analyzed the area to the south of the site was the Phase II
Drainage Study for Vista Ridge Development Filing No. 11 Lot 1, Block 1 by CLC Associates, Inc, dated
January 2007. In our original records request to the city we received an incomplete version of this report
i.e. it was only report text with no appendix calculations. After multiple attempts to request the full report
(with calculations and maps), we received another incomplete report that included the calculations but no
drainage map. What we were left to work with was a drainage map dated 06/25/2007 (second submittal) by
CLC Associates titled Vista Ridge Development Filing No. 11, Lot 1, Lot 2, Block 1, and Tract A and the
drainage report titled Phase 1l Drainage Study for Vista Ridge Development Filing No. 11 Lot 1, Block 1
by CLC Associates, Inc, dated January 2007 and this drainage report had appendix calculations dated
01/18/2007 but no drainage map was included. After comparing the 06/25/2007 drainage map with the
01/18/2007 Phase Il drainage report calculations, it is evident that the calculations are outdated and do not
match the 06/25/2007 map i.e. the basins changed. Due the discrepancy between the map and calculations,
we had to recreate rational drainage calculations based on the 06/25/2007 map in order to get routed flows
in the existing pipe network within Village Vista Drive. The recreated drainage calculations are included
in Appendix D.

Existing Detention/Water Quality Pond

As previously mentioned, the existing detention/water quality pond (Pond A-2) has been designed and
accepted by the Town of Erie to meet Town Requirements and is designed to accept all flows from the
proposed site. Pond A-2 will treat 76% of the proposed development for the site. Basin RPA2 is the only
basin that is not treated in Pond A-2. The Basin RPA2 flows will sheet flow to the north, as it historically
has. The master plan design for the detention pond assumed a 95% impervious for the Village Cooperative
site while the proposed developed condition is closer to 50% impervious. Therefore, the initial design
parameters for Pond A-2 are still appropriate and the system will continue to function as intended in the
approved subdivision drainage report.

There is a vertical datum difference between the as-built and our surveyed elevations. The as-built
benchmark used NGVD29 whereas our survey used a NAVD88 benchmark. A vertical datum shift of +2.14
feet was applied to the as-built elevations. The conversion was obtained by subtracting the top of outlet
structure elevations from the as-built plans to our surveyed top of outlet structure elevation. The NOAA
NCAT tool was utilized to obtain a vertical datum conversion, but after comparing against the as-built vs
surveyed elevations, it was decided that this was not to be used in favor of the 2.14-foot conversion instead.
See Appendix C.

Based on the current survey of the pond, the pond bottom is set to an elevation of approximately 5,203.93
(NAVD88) which is the top of outlet structure grate and the lowest point on the top of slope near the
spillway is at an elevation 5,210.98 (NAVD88). A stage-storage calculation was performed to verify that
the master planned 3.7 ac-ft of volume is held below an elevation of 5,210.98 (NAVD88). Based on the
surveyed contours, the pond contains the required 3.7 acre-feet at an elevation of 5,210.95 (NAVD88). The
Pond A-2 stage-storage volume check calculation is shown in Appendix C along with a stage-storage
comparison table, which shows as-built NGVD29 elevations compared to surveyed NAVD88 elevations.

Based on the July 9, 2003 as-built plans by Hurst & Associates, the as-built 100-yr water surface elevation
is at 5,209.18 (NGVD29). This is 0.91 feet above the as-built spillway elevation of 5,208.27 (NGVD29).
Therefore, it is evident that zero freeboard was provided in the pond and, as designed and constructed, the
pond would discharge over the spillway in the 100-yr. Based on the surveyed contours, the 100-yr WSEL
is at 5,210.95 (NAVD88), which provides 0.03” of freeboard to the lowest point on the top of pond near the
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spillway. The spillway shown on the as-built plans was either not constructed, removed, or is completely
buried since our survey team was not able to obtain concrete crest wall elevation shots.

The riprap for southerly storm sewer outfall into the Pond is damaged and undercut. The riprap outfall is
being eroded and undercut due to supercritical flow discharging out of the existing 42” RCP. The flow
experiences a 9.5-foot drop since the invert elevation of the existing FES outfall is 5,212.52 (NAVD88)
and the existing pond bottom elevation is at approximately 5,203.00 (NAVD88). JR proposes that the
existing FES is to be replaced with an 8-foot drop manhole and a 40 linear foot run of 42” RCP with an
FES and riprap to be installed on the downstream end. The drop manhole will function as an energy
dissipation structure to bring the supercritical flow down to a subcritical flow regime and the riprap will
help protect the pond bottom from erosion. See Appendix C for riprap calculations and storm plans for the
plan and profile views of the DPO3 line.

JR proposes that the outlet structure be cleaned and maintained by removing trash and debris from within
a 20-foot radius. The outlet structure 2-inch PVVC orifice and trash grate must be cleared of debris so the
orifice can function as designed. The pond bottom within the 20-foot radius shall be cleared and regraded
such that the elevation of the pond bottom is at approximately 5,203.00 (NAVD88) or 5,201.00 (NGVD29).
The 2-inch PVC orifice was designed to have an invert of 5,201.00 (NGVD29), but was not as-built verified
by Hurst & Associates in 2003.

Existing Basin

An existing portion of the site, sub-basin A1Z will not be modified and will drain as it historically has to
existing detention Pond A-1, which is located off-site to the east of the proposed site across Mountain View
Boulevard. This basin is composed of the eastern portion of the site including area within the ROW for
Mountain View Blvd. No modifications to the basin A1Z have been made in the proposed condition.

V. SUMMARY

The purpose of this report is to present the storm drainage conveyance and detention accommodations
associated with the proposed Village Cooperative at Vista Ridge in Erie, Colorado. The design proposed in
this report complies with the Town of Erie’s Standards and Specifications for Design and Construction of
Public Improvements, the approved drainage studies for Vista Ridge, and in general conformance with the
Mile High Flood District’s Urban Storm Drainage Criteria Manual.

The implementation of the drainage concepts presented within this report is intended to provide proper
conveyance and attenuation of stormwater discharges, in accordance with Erie and Colorado state laws,
with no adverse impacts to downstream infrastructure with respect to quality, quantity, or timing of
stormwater discharges from the proposed development.
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MAP INFORMATION

The soil surveys that comprise your AOl were mapped at scales
ranging from 1:20,000 to 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

i+ Rails
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

Aerial Photography
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Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
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: Adams County Area, Parts of Adams and
Denver Counties, Colorado
Survey Area Data: Version 20, Aug 24, 2023

Soil Survey Area:
Survey Area Data:

Weld County, Colorado, Southern Part
Version 22, Aug 24, 2023

Your area of interest (AOI) includes more than one soil survey
area. These survey areas may have been mapped at different
scales, with a different land use in mind, at different times, or at
different levels of detail. This may result in map unit symbols, soil
properties, and interpretations that do not completely agree
across soil survey area boundaries.




Custom Soil Resource Report

Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
ReD Renohill loam, 3to 9 D 1.0 0.7%
percent slopes
uiC Ulm loam, 3 to 5 percent |C 29.3 21.6%
slopes
Subtotals for Soil Survey Area 30.2 22.3%
Totals for Area of Interest 135.6 100.0%
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
36 Midway-Shingle D 39.1 28.8%

complex, 5 to 20
percent slopes

56 Renohill clay loam, 0 to 3 |D 0.0 0.0%
percent slopes

66 Ulm clay loam, 0 to 3 C 35.6 26.2%
percent slopes

67 Ulm clay loam, 3 to 5 C 30.7 22.6%
percent slopes

Subtotals for Soil Survey Area 105.4 77.7%

Totals for Area of Interest 135.6 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

28




Phase Il Drainage Report For Village Cooperative Of Erie At Vista Ridge September 2024

APPENDIX B
HYDROLOGIC CALCULATIONS




Subdivision: Vista Ridge

Location: Erie

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

EXISTING RATIONAL CALCS

Project Name: Vista Ridge
Project No.: 16162.00

Calculated By: EWA

Checked By:
Date: 11/17/23

X Hydrologic Soil Group Hydrologic Soil Group Minor Coefficients Major Coefficients
Basins Total . .
Total Area Weighted % Basins Total Basins Total
eighted % . .
Basin ID (ac) I AreaA | AreaB |AreaC/D % A % B % C/D Cn Cn Cocro Cuoon Cuooa Cuooco Weighted C; | Weighted C,q,
mp. (ac) (ac) (ac) (ac) (ac) (ac) ‘ g . - g g
AlZ 0.06 100.0% 0.00 0.00 0.06 0% 0% 100% 0.86 0.86 0.86 0.89 0.90 0.89 0.86 0.89
EX1 2.18 2.0% 0.00 0.00 2.18 0% 0% 100% 0.01 0.01 0.05 0.13 0.44 0.49 0.05 0.49
EX2 0.90 2.0% 0.00 0.00 0.90 0% 0% 100% 0.01 0.01 0.05 0.13 0.44 0.49 0.05 0.49
TOTAL 3.14 3.9% 0.00 0.00 3.14 0% 0% 100% - - - - - - 0.07 0.50
Table 6-4. Runoff coefficient equations based on NRCS soil group and storm return period
NRCS Storm Retum Period
Soil 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
Group
A | CGa= Ca= Ca= Ca= Ca= Ca= Ca=
0847 | 0.865'7° 0874 0.847 1% 0.85/0.025 | 0.78/0.110 | 0.6570.254
B Cs= Cs= Cs= Cs= Cs= Cs= Cs=
0.84:11€ | 0 g6s08e 0.817+0.057 | 0.637+0.249 | 0.567+0.328 | 0470426 |0.3770.536
cmo | Cen= Cep= Cen= Ccon= Cen= Ccn= Cen=
0832 | 0.82/+0.035 | 074740132 | 0.561+0.319 | 0.497+0.393 | 0.41/+0.484 | 0.32/+0.588
Where:

i =% imperviousness (expressed as a decimal)

C; = Runoff coefficient for Natural Resources Conservation Service (NRCS) HSG A soils

Cz = Runoff coefficient for NRCS HSG B soils

Cep = Runoff coefficient for NRCS HSG C and D soils

X:\1610000.all\1616200\Excel\Drainage\SF EXISTING COMPARISON.xIsm
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EXISTING RATIONAL CALCS

COMPOSITE % IMPERVIOUS CALCULATIONS

Subdivision: Vista Ridge Project Name: Vista Ridge
Location: Erie Project No.: 16162.00
Calculated By: EWA
Checked By:
Date: 11/17/23
Paved Roads/Sidewalks Roofs Lawns/Open Space Basins Total
Weighted Weighted Weighted | Weighted %
Basin ID Total Area(ac) | % Imp. | Area (ac) ‘;:Ilgmp!.e % Imp. Area (ac) ‘;Ilgmp? % Imp. | Area (ac) ‘;Ilgmp? ellgm: >
A1Z 0.06 100% 0.06 100.0% 90% 0.00 0.0% 2% 0.00 0.0% 100.0%
EX1 2.18 100% 0.00 0.0% 90% 0.00 0.0% 2% 2.18 2.0% 2.0%
EX2 0.90 100% 0.00 0.0% 90% 0.00 0.0% 2% 0.90 2.0% 2.0%
TOTAL 3.14 3.9%

X:\1610000.al\1616200\Excel\Drainage\SF EXISTING COMPARISON xlsm
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EXISTING RATIONAL CALCS

Subdivision: Vista Ridge

Location: Erie

STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name: Vista Ridge

Project No.: 16162.00

Calculated By: EWA

Checked By:

Date: 11/17/23

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (T3) (T (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Ci00 L S, t; L, S K VEL. t, COMP. t . TOTAL Urbanized t . t.

ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)
AlZ 0.06 C/D 100% 0.86 0.89 0 1.0% 0.0 100 2.8% 20.0 3.3 0.5 0.5 100.0 9.4 5.0
EX1 2.18 C/D 0.02 0.05 0.49 118 3.8% 13.3 581 4.0% 7.0 1.4 6.9 20.2 699.0 30.9 20.2
EX2 0.90 C/D 0.02 0.05 0.49 50 4.0% 8.5 378 2.0% 7.0 1.0 6.4 14.8 428.0 30.5 14.8

NOTES:
f.=1+1 Equation 62 _0395(11-C; Wi Table 6-2. NRCS Conveyance factors, K
Lo = SD“ 2 Equation 6-3 Type of Land Surface Conveyance Factor, K
Where: _ Heavy meadow 25
#c = computed time of concentration (minutes) W Tillage/field 5
o . ) i ;= overland (initial) flow time (minutes) Short pasture and lawns 7
#: = overland (initial) flow time (minutes) fs:l::;n:f ;fu;ﬁzrcll::l; fﬂn;:(vfi;r frequency (from Table 6-4) N e o 10
1= channelized flow time (minutes) 8 — avesage slope altnp the oxeriand oy path (HH); Grassed waterway 15
r E s Paved areas and shallow paved swales 20
= = Equation 6-4 t=(26-17T)+———— Equation 6-5
GOK L[5, 60F, 60(14i +9),[5,
Where: Where:

£, = channelized flow time (travel time, min)
Ly = waterway length (£f)

So = waterway slape (fVf)

avel time velocity (ft/sec) = KVS,
NRCS conveyance factor (see Table 6-2)

K

e = minimum time of concentration for first design point when less than t- from Equation 6-1.

L; = length of channelized flow path (ft)
i = imperviousness (expressed as a decimal)
§; = slope of the channelized flow path (ft/ft).

Use a minimum f value of 5 minutes for urbanized areas and a mimmum - value of 10 minutes for areas
that are not considered urban. Use minimum values even when calculations result in a lesser time of

concentration.

X:\1610000.al\1616200\Excel\Drainage\SF EXISTING COMPARISON .xlsm
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EXISTING RATIONAL CALCS

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Vista Ridge
Subdivision: Vista Ridge Project No.: 16162.00
Location: Erie Calculated By: EWA
Design Storm: 100-Year Checked By:
Date: 11/17/23
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
m
" £ -
STREET 'g § @ s | & < < E ta REMARKS
Sle 83 ¢ = 39 |z g |t v g|l¢ v & 8|T 2 ¢
2le T8 E 2 £ Z|E = £ 2l 2 gl 2 g 2]% 8 €
gl ¢ 5 = £ £ 2| £ 25 S 812 < 8 2l5 3 =
a o < & WP Q g S O glg o wld ol n | alld | S5 | .«
UNMODIFIED EXISTING BASIN A1Z
AlZ | 0.06| 0.89 5.0/ 0.05| 9.09 0.5 OUTFLOW AS HISTORICALLY HAS TO POND A-1
EXISTING BASIN COMPRISED OF THE NORTHERN
EX1 | 2.18 0.49 20.2| 1.07| 5.24 5.6 PORTION OF THE SITE
EXISTING BASIN COMPRISED OF THE SOUTHWESTERN
EX2 | 0.90/ 0.49 14.8| 0.44| 6.11 2.7 PORTION OF THE SITE
0
0
X:\1610000.al1\1616200\Excel\Drainage\SF EXISTING COMPARISON .xlsm Page 1 of 1 11/29/2023



EXISTING RATIONAL CALCS

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Vista Ridge
Subdivision: Vista Ridge Project No.: 16162.00
Location: Erie Calculated By: EWA
Design Storm: 5-Year Checked By:
Date: 11/17/23
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
m
. £ —
- OlE
STREET t a E 8 - 3 = _ =lzs|=|_ ﬁ = g g = g .g i’ :‘; = REMARKS
2le T % E = £ ZlEls|slgely = glm 2 g 2| g £
g2 2 s = £ £ 2 ZIfIE12l F 812 F 8 8|5 3 =
o |l & & L O o 210 old O slgls g a1l 8 5 | o«
UNMODIFIED EXISTING BASIN A1Z
AlZ | 0.06/ 0.86 5.0/ 0.05| 3.76 0.2 OUTFLOW AS HISTORICALLY HAS TO POND A-1
EXISTING BASIN COMPRISED OF THE NORTHERN
EX1 | 2.18| 0.05/ 20.2| 0.11 2.17 0.2 PORTION OF THE SITE
EXISTING BASIN COMPRISED OF THE SOUTHWESTERN
EX2 | 0.90| 0.05/ 14.8/ 0.05 2.53 0.1 PORTION OF THE SITE

X:\1610000.al1\1616200\Excel\Drainage\SF EXISTING COMPARISON.xIsm
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COMPOSITE % IMPERVIOUS CALCULATIONS

Subdivision: Village Cooperative Erie Project Name: Vista Ridge
Location: Erie Project No.: 16162.00
Calculated By: AHC
Checked By:

Date: 9/5/24

Paved Roads/Sidewalks Roofs Lawns/Open Space/Landscaping | Basins Total
Basin ID Total Area (ac) | % Imp. | Area (ac) V\gzlﬁr::d % Imp. | Area(ac) V\gzlﬁ:sd % Imp. Area (ac) V\gzlﬁr::d We'?gﬁd %
Al 0.41 100% 0.22 53.3% 90% 0.00 0.0% 2% 0.19 0.9% 54.3%
A2 0.71 100% 0.41 57.4% 90% 0.00 0.0% 2% 0.30 0.9% 58.2%
A3 0.26 100% 0.02 7.7% 90% 0.00 0.0% 2% 0.24 1.8% 9.5%
A1z 0.06 100% 0.06 100.0% 90% 0.00 0.0% 2% 0.00 0.0% 100.0%
R1 0.02 100% 0.00 0.0% 90% 0.02 90.0% 2% 0.00 0.0% 90.0%
R2 0.12 100% 0.00 0.0% 90% 0.12 90.0% 2% 0.00 0.0% 90.0%
R3 0.02 100% 0.00 0.0% 90% 0.02 90.0% 2% 0.00 0.0% 90.0%
R4 0.27 100% 0.00 0.0% 90% 0.27 90.0% 2% 0.00 0.0% 90.0%
R5 0.27 100% 0.00 0.0% 90% 0.27 90.0% 2% 0.00 0.0% 90.0%
R6 0.02 100% 0.00 0.0% 90% 0.02 90.0% 2% 0.00 0.0% 90.0%
R7 0.05 100% 0.00 0.0% 90% 0.05 90.0% 2% 0.00 0.0% 90.0%
R8 0.05 100% 0.00 0.0% 90% 0.05 90.0% 2% 0.00 0.0% 90.0%
R9 0.02 100% 0.00 0.0% 90% 0.02 90.0% 2% 0.00 0.0% 90.0%
RPAL 0.11 100% 0.00 0.0% 90% 0.00 0.0% 2% 0.11 2.0% 2.0%
RPA2 0.75 100% 0.01 1.3% 90% 0.00 0.0% 2% 0.74 2.0% 3.3%
TOTAL 3.14 47.7%

X:\1610000.al\1616200\Excel\Drainage\1616200 Rational Calcs_v2.08.xlsm Page 1 of 1 9/5/2024



COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Subdivision: Village Cooperative Erie Project Name: Vista Ridge
Location: Erie Project No.: 16162.00
Calculated By: AHC
Checked By:
Date: 9/5/24
. Hydrologic Soil Group Hydrologic Soil Group Minor Coefficients Major Coefficients
Total Area 5\7 S.I nﬁ tTc()jt;I Basins Total Basins Total
Basin ID (ac) eIlgm p(.e | Arean AreaB | AreaC/D wA »8 e/ Csa Csp Cscm Cio0a Cio008 Cio0c/p Weighted C5 | Weighted Coo
(ac) (ac) (ac) (ac) (ac) (ac)
Al 0.41 54.3% 0.00 0.00 0.41 0% 0% 100% 0.39 0.44 0.48 0.53 0.68 0.71 0.48 0.71
A2 0.71 58.2% 0.00 0.00 0.71 0% 0% 100% 0.43 0.48 0.51 0.56 0.70 0.72 0.51 0.72
A3 0.26 9.5% 0.00 0.00 0.26 0% 0% 100% 0.04 0.07 0.11 0.18 0.47 0.52 0.11 0.52
AlZ 0.06 100.0% 0.00 0.00 0.06 0% 0% 100% 0.86 0.86 0.86 0.89 0.90 0.89 0.86 0.89
R1 0.02 90.0% 0.00 0.00 0.02 0% 0% 100% 0.75 0.77 0.77 0.81 0.85 0.85 0.77 0.85
R2 0.12 90.0% 0.00 0.00 0.12 0% 0% 100% 0.75 0.77 0.77 0.81 0.85 0.85 0.77 0.85
R3 0.02 90.0% 0.00 0.00 0.02 0% 0% 100% 0.75 0.77 0.77 0.81 0.85 0.85 0.77 0.85
R4 0.27 90.0% 0.00 0.00 0.27 0% 0% 100% 0.75 0.77 0.77 0.81 0.85 0.85 0.77 0.85
R5 0.27 90.0% 0.00 0.00 0.27 0% 0% 100% 0.75 0.77 0.77 0.81 0.85 0.85 0.77 0.85
R6 0.02 90.0% 0.00 0.00 0.02 0% 0% 100% 0.75 0.77 0.77 0.81 0.85 0.85 0.77 0.85
R7 0.05 90.0% 0.00 0.00 0.05 0% 0% 100% 0.75 0.77 0.77 0.81 0.85 0.85 0.77 0.85
R8 0.05 90.0% 0.00 0.00 0.05 0% 0% 100% 0.75 0.77 0.77 0.81 0.85 0.85 0.77 0.85
R9 0.02 90.0% 0.00 0.00 0.02 0% 0% 100% 0.75 0.77 0.77 0.81 0.85 0.85 0.77 0.85
RPA1 0.11 2.0% 0.00 0.00 0.11 0% 0% 100% 0.01 0.01 0.05 0.13 0.44 0.49 0.05 0.49
RPA2 0.75 3.3% 0.00 0.00 0.75 0% 0% 100% 0.01 0.02 0.06 0.14 0.44 0.50 0.06 0.50
TOTAL 3.14 47.7% 0.00 0.00 3.14 0% 0% 100% 0.43 0.68
Table 6-4. Runoff coefficient equations based on NRCS soil group and storm return period
NRCS Storm Retum Penod
Gi:ip 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
A Ca= Ca= Ca= Ca= Ca= Ca= Ca=
0.8472% | 0.865"7° 0872 084 0.85/0.025 | 0.787+0.110 | 0.657+0.254
B Cs= Ca= Cz= Ca= Cs= Ca= Cs=
0.84:11% | p.g6to== 0.817+0.057 | 0.637+0.249 | 0.56/+0.328 | 0.477/+0.426 | 037+/0.536
cD Ccr—= Con= Cen= Cen= Cen= Cen= Cen=
08311 | 0.82/+0.035 | 0.74/+0.132 | 0.56/+0319 | 0.49/40.393 | 0.41/40.484 | 032/+0.588
Where:

i= % imperviousness (expressed as a decimal)

€4 = Runoff coefficient for Natural Resources Conservation Service (NRCS) HSG A soils

Cs = Runoff coefficient for NRCS HSG B soils

Cep= Runoff coefficient for NRCS HSG C and D soils.

X:\1610000.al1\1616200\Excel\Drainage\1616200 Rational Calcs_v2.08.xIsm
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STANDARD FORM SF-2

TIME OF CONCENTRATION
Subdivision: Village Cooperative Erie Project Name: Vista Ridge
Location: Erie Project No.: 16162.00
Calculated By: AHC
Checked By:
Date: 9/5/24
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (T) (Ty (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Cio0 L So t; [ St K VEL. te COMP. t, TOTAL |Urbanized t, t.
ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) | LENGTH (ft) (min) (min)
Al 0.41 C/D 54% 0.48 0.71 70| 16.0% 3.8 220 2.0% 20.0 2.8 1.3 5.0 290.0 18.3 5.0
A2 0.71 C/D 58% 0.51 0.72 20 2.0% 3.8 275 1.0% 20.0 2.0 2.3 6.1 295.0 18.8 6.1
A3 0.26 C/D 10% 0.11 0.52 25| 13.0% 3.8 240 4.0% 7.0 1.4 2.9 6.7 265.0 26.3 6.7
AlZ 0.06 C/D 100% 0.86 0.89 0 1.0% 0.0 100 2.8% 20.0 3.3 0.5 0.5 100.0 9.4 5.0
R1 0.02 C/D 90% 0.77 0.85 10 1.0% 1.9 50 1.0% 20.0 2.0 0.4 2.3 60.0 11.1 5.0
R2 0.12 C/D 90% 0.77 0.85 30 1.0% 3.2 155 1.0% 20.0 2.0 1.3 4.5 185.0 11.9 5.0
R3 0.02 C/D 90% 0.77 0.85 10 1.0% 1.9 50 1.0% 20.0 2.0 0.4 2.3 60.0 11.1 5.0
R4 0.27 C/D 90% 0.77 0.85 40 1.0% 3.7 210 1.0% 20.0 2.0 1.8 55 250.0 12.3 5.5
R5 0.27 C/D 90% 0.77 0.85 40 1.0% 3.7 210 1.0% 20.0 2.0 1.8 55 250.0 12.3 5.5
R6 0.02 C/D 90% 0.77 0.85 10 1.0% 1.9 50 1.0% 20.0 2.0 0.4 2.3 60.0 11.1 5.0
R7 0.05 C/D 90% 0.77 0.85 30 1.0% 3.2 65 1.0% 20.0 2.0 0.5 3.8 95.0 11.2 5.0
R8 0.05 C/D 90% 0.77 0.85 30 1.0% 3.2 65 1.0% 20.0 2.0 0.5 3.8 95.0 11.2 5.0
R9 0.02 C/D 90% 0.77 0.85 10 1.0% 1.9 50 1.0% 20.0 2.0 0.4 2.3 60.0 11.1 5.0
RPAL 0.11 C/D 2% 0.05 0.49 75 5.0% 9.6 340 1.5% 20.0 2.4 2.3 12.0 415.0 30.6 12.0
RPA2 0.75 C/D 3% 0.06 0.50 35| 29.0% 3.6 400 3.0% 7.0 1.2 5.5 9.1 435.0 29.5 9.1
NOTES:
Where Heavy meadow 25
=it i OF et il (b e Tilage/field 5
= overland (uutial) flow time (minutes) Short pasture and lawns 7
% = overland (mitial) flow ume (minures) Cs = runoff coefficient for 5-year frequency (from Table 6-4) Nearly bare gronnd 10
I I Paved areas and shallow paved swales 20
= m-vl,r. = E}[‘J—;-:, Equation 6-4 L= (26—17i) +m Equation 6-5
W Where:

= chasmehzed flow time (uavel me, mis)
L= waterway lengih ()

waterway slope (fift)

¥, = travel time velociry (fifsec) = K5,

K =NRCS conveyance factor (see Table 6-1)

fe = minmmium time of concentration for first design point when less than t. fiom Equation 6-1
L= length of channelized flow path (f)

1 =1mperviousness (expressed as a decamal)

5, =slope of the channelized flow path (ft/fi)

Use a nummum 7 value of 5 minutes for urbanized areas and a mummum 7 value of 10 mmnutes for areas
that are not considered urban. Use minimum values even when calculations result in a lesser ime of
concentration.
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Subdivision: Village Cooperative Erie

Location: Erie

Design Storm: 5-Year

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Vista Ridge

Project No.: 16162.00

Calculated By: AHC

Checked By:

Date: 9/5/24

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
o
. £
I & e g
© — o i —~ | = —~ Tl E =
STREET % a é:_)/ g = g E _ zlelel . g 3 S :‘:l 3 S g % > = REMARKS
2le | s« ¢ E || T SIlE|IZIZTIElE = 812 T &8 2|l 8 E
8lg ¢ 5 = &£ & 2|5IFf1€l2s Fl eglsF g8 2|5 3 =
o o < [od 5 [5) — o 2lol_lolo o nlol o | »lals | > ey
UNMODIFIED EXISTING BASIN A1Z
AlZ | 0.06/ 0.86/ 5.0 0.05 3.76 0.2 OUTFALLS HISTORICALLY TO EX POND A-1
TOTAL FLOW FROM BASIN R8 CAPTURED BY ROOF DRAIN
2.4 R8 0.05| 0.77/ 5.0/ 0.04| 3.76 0.2 PIPED TO DP 2.4
TOTAL FLOW FROM BASIN R9 CAPTURED BY ROOF DRAIN
R9 0.02| 0.77/ 5.0/ 0.01] 3.76 0.04 PIPED TO DP 2.3
COMBINED FLOW OF DP 2.4 AND BASIN R9
2.3 5.0/ 0.05/ 3.76| 0.2
TOTAL FLOW FROM BASIN R5 CAPTURED BY ROOF DRAIN
R5 0.27| 0.77/ 55 0.21] 3.67 0.8 PIPED TO DP 2.2
COMBINED FLOW OF DP 2.3 AND BASIN RS
2.2 5.5/ 0.26]| 3.67 1.0
TOTAL FLOW FROM BASIN A2 (SOUTH OF BUILDING)
21 | A2 071 051 6.1 037 357 1.3 FLOW CAPTURED BY PROPOSED 5' TYPE R INLET IN SUMP AT DP 2.1
COMBINED FLOW FROM DP 2.2 AND DP 2.1
2 6.1/ 0.63| 357 2.2
TOTAL FLOW FROM BASIN R7 CAPTURED BY ROOF DRAIN
1.9 R7 0.05| 0.77/ 5.0/ 0.04| 3.76 0.2 PIPED TODP 1.9
TOTAL FLOW FROM BASIN A3 (EAST OF BUILDING)
18 | A3 026/ 0.11 6.7 0.03| 3.46 0.1 SWALED TO PROPOSED TYPE C INLET ATDP 1.8
COMBINED FLOW FROM DP 1.8 AND 1.9
1.7 6.7/ 0.07| 346 0.2
TOTAL FLOW FROM BASIN R6 CAPTURED BY ROOF DRAIN
R6 0.02| 0.77/ 5.0/ 0.01] 3.76 0.04 PIPED TO DP 1.6
COMBINED FLOW FROM DP 1.7 AND BASIN R6
1.6 6.7/ 0.08/ 346 0.3
TOTAL FLOW FROM BASIN R4 CAPTURED BY ROOF DRAIN
R4 0.27| 0.77/ 55 0.21| 3.67 0.8 PIPED TODP 1.5
COMBINED FLOW OF DP 1.6 AND BASIN R4
1.5 6.7/ 0.29] 346 1.0
TOTAL FLOW FROM BASIN R1 CAPTURED BY ROOF DRAIN
R1 0.02| 0.77/ 5.0/ 0.01] 3.76 0.04 PIPED TODP 1.4
COMBINED FLOW FROM DP 1.5 AND BASIN R1
1.4 6.7/ 0.30| 346 1.0
TOTAL FLOW FROM BASIN R3 CAPTURED BY ROOF DRAIN
1.3 R3 0.02| 0.77/ 5.0 0.02] 3.76 0.1 PIPED TODP 1.3
TOTAL FLOW FROM BASIN R2 CAPTURED BY ROOF DRAIN
R2 0.12| 0.77/ 5.0/ 0.09| 3.76 0.3 PIPED TO DP 1.2
COMBINED FLOW FROM DP 1.3, DP 1.4, AND BASIN R2
1.2 6.7/ 041 346 1.4
TOTAL FLOW FROM BASIN A1 (WEST OF BUILDING)
11 ] Al 041 048 5.0/ 0.20/ 3.76 0.8 FLOW CAPTURED BY PROPOSED 5' TYPE R SUMP INLET AT DP 1.1
COMBINED PIPED FLOW OF DP 1.1 AND DP 1.2
1.0 6.7/ 0.61] 346 2.1 PIPED TO DP 1
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Vista Ridge

Subdivision: Village Cooperative Erie Project No.: 16162.00
Location: Erie Calculated By: AHC
Design Storm: 5-Year Checked By:
Date: 9/5/24
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
m
. £
I & e g
© — o i —~ | = —~ Tl E =
STREET % a §_2>, g = 2\ E _ zlelel . g 3 S :_:: 3 S g % > = REMARKS
2l | s ¢ E| T T 8 EITIT| 8l & T 812 X 88 |58 g
8lg ¢ 5 = &£ & 2|5IFf1€l2s Fl eglsF g8 2|5 3 =
o o < [od 5 [5) — o 2lol_lolo o nlol o | »lals | > ey
COMBINED PIPED FLOW OF DP 1.0 AND DP 2
1 6.7 1.24| 3.46| 4.3 OUTFALLS TO EXPOND A-2
RUNOFF FROM THIS BASIN WILL FLOW INTO VILLAGE VISTA DRIVE
C2 |RPA1| 0.11) 0.05 120 001 279 0.03 FLOW CAPTURED BY EX 10" TYPE R SUMP INLET AT DP C2
RUNOFF FROM THIS OPEN SPACE GRASSLAND BASIN WILL FLOW
3 |RPA2| 075/ 006/ 9.1/ 005 311 0.2 TO THE NORTH END OF THE SITE. ROUTED IN EX SWALE TO EXISTING POND A-2
Routed EX flows from the recreated drainage calcs using the 06/25/2007
A4l 6.3]2.15| 3.53 | 7.6 |From recreated EX drainage calcs CLC Drainage Map
Routed EX flows from recreated drainage calcs DP A4.1
D11 6.7/ 3.39 346| 117 Combined with DP 1 flows
Routed EX flows from the recreated drainage calcs using the 06/25/2007
B5.1 5.7|2.40| 3.63 | 8.7 |From recreated EX drainage calcs CLC Drainage Map
Routed EX flows from recreated drainage calcs DP B5.1
B5.2 6.7/ 5.79) 3.46| 20.0 Combined with DP D1.1 flows
Direct basin flow from Basin G-S in the Goddard School Drainage Report
3G | GS | 038 0.87| 5.0| 0.33| 3.76 1.2 Basin G-S and DP 3 (renamed 3G) from the Goddard School Report |Routed to EX inlet at DP C2
\ \ | \ \ \ | \ \ Routed EX flows from recreated drainage calcs DP C2
C2 | C2 | 135 087 50 117 376 441 12.0| 1.51| 2.79| 4.2|Basin C2 is off-site Basin C2 in recreated EX drainage calcs Combined with Basin RPA1 flows
\ \ | \ \ \ | \ \ Routed EX flows from the recreated drainage calcs using the 06/25/2007
Cl | Cl | 259 087 9.6 225 3.05 6.9 Basin C1 is off-site Basin C1 in recreated EX drainage calcs CLC Drainage Map
Routed EX flows from recreated drainage calcs DP C1
C2.1 12.0/ 3.76| 2.79| 10.5 Combined with DP C2 flows
C2.2 12.0) 9.55| 2.79| 26.6 Routed combined flows for DP C2.1 & DP B5.2
C2.3 12.0| 9.55/ 2.79| 26.6 Total discharge into EX Pond A2

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
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Subdivision: Village Cooperative Erie

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCED

Project Name

URE)

: Vista Ridge

Project No.: 16162.00

Location: Erie Calculated By: AHC
Design Storm: 100-Year Checked By:
Date: 9/5/24
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
@
. £
£ & 15 z
= — = fran) =
STREET § a 2\ é = & = _ =lolel| _ ﬁ P g g 5 g g % }/ = REMARKS
5l 3 8 E T £ ZIE|S| 5|18l £ g|% £ g 2|8 8 €
glg & 5 S £ € 2SI ElS|2l&8 & g|l&F g2 2|18 3 =
o o < [od 5 [5) — o 2 [8) —_ 1ol o »lo o o ala | > g
UNMODIFIED EXISTING BASIN A1Z
AlzZ | 0.06/ 0.89] 5.0 0.06/ 9.09 0.5 OUTFALLS HISTORICALLY TO EX POND A-1
TOTAL FLOW FROM BASIN R8 CAPTURED BY ROOF DRAIN
24 | R8 0.05 085 50 0.04 9.09 0.4] PIPED TODP 2.4
TOTAL FLOW FROM BASIN R9 CAPTURED BY ROOF DRAIN
R9 0.02 085 5.0 001 9.09 0.09 PIPED TODP 2.3
COMBINED FLOW OF DP 2.4 AND BASIN R9
2.3 5.0 0.05] 9.09] 0.5
TOTAL FLOW FROM BASIN R5 CAPTURED BY ROOF DRAIN
R5 0.27) 085 55 023 887 2.0 PIPED TO DP 2.2
COMBINED FLOW OF DP 2.3 AND BASIN R5
2.2 55 0.28] 887 25
TOTAL FLOW FROM BASIN A2 (SOUTH OF BUILDING)
21 | A2 071 072 6.1 052 861 4.5 FLOW CAPTURED BY PROPOSED 5' TYPE R INLET IN SUMP AT DP 2.1
COMBINED FLOW FROM DP 2.2 AND DP 2.1
2 6.1 0.80| 8.61 6.9
TOTAL FLOW FROM BASIN R7 CAPTURED BY ROOF DRAIN
19 | R7 0.05 085 5.0 0.04 9.09 0.4] PIPED TO DP 1.9
TOTAL FLOW FROM BASIN A3 (EAST OF BUILDING)
18 | A3 026/ 052 6.7 014 836 1.2 SWALED TO PROPOSED TYPE C INLET ATDP 1.8
COMBINED FLOW FROM DP 1.8 AND 1.9
17 6.7 0.18]| 836/ 15
TOTAL FLOW FROM BASIN R6 CAPTURED BY ROOF DRAIN
R6 0.02] 085 5.0 001 9.09 0.09 PIPED TO DP 1.6
COMBINED FLOW FROM DP 1.7 AND BASIN R6
1.6 6.7 0.19] 836/ 16
TOTAL FLOW FROM BASIN R4 CAPTURED BY ROOF DRAIN
R4 0.27) 085 55 023 887 2.0 PIPED TODP 1.5
COMBINED FLOW OF DP 1.6 AND BASIN R4
15 6.7 0.42]| 836/ 35
TOTAL FLOW FROM BASIN R1 CAPTURED BY ROOF DRAIN
R1 0.02 085 5.0 001 9.09 0.09 PIPED TODP 1.4
COMBINED FLOW FROM DP 1.5 AND BASIN R1
14 6.7 0.43]| 836/ 3.6
TOTAL FLOW FROM BASIN R3 CAPTURED BY ROOF DRAIN
13 ] R3 0.02] 085 5.0 0.02 9.09 0.2 PIPED TODP 1.3
TOTAL FLOW FROM BASIN R2 CAPTURED BY ROOF DRAIN
R2 012/ 085 5.0 0.10 9.09 0.9 PIPED TODP 1.2
COMBINED FLOW FROM DP 1.3, DP 1.4, AND BASIN R2
12 6.7 0.55| 836/ 4.6
TOTAL FLOW FROM BASIN A1 (WEST OF BUILDING)
11 ] A1 041 071 5.0 029 9.07 2.6 FLOW CAPTURED BY PROPOSED 5' TYPER SUMP INLET ATDP 1.1
COMBINED PIPED FLOW OF DP 1.1 AND DP 1.2
1.0 6.7 0.84] 836/ 7.0 PIPEDTODP 1
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Vista Ridge

Subdivision: Village Cooperative Erie Project No.: 16162.00
Location: Erie Calculated By: AHC
Design Storm: 100-Year Checked By:
Date: 9/5/24
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
w
. £
£ & 15 z
© — o w | = ~ T lE =
STREET % a §_2>, g = 2\ E _ zlele| g 3 S ﬁ 3 S § % > = REMARKS
i=) = < 19} = - = 2 £ — || € 8 8 2 | T8 o 5 8 £
glg & 5 S £ € 2SI ElS|2l&8 & g|l&F g2 2|18 3 =
o o < [od 5 [5) — o 2 [8) —_ 1ol o »lo o o ala | > g
COMBINED PIPED FLOW OF DP 1.0 AND DP 2
1 6.7 1.64| 8.36| 13.7 OUTFALLS TO EXPOND A-2
RUNOFF FROM THIS BASIN WILL FLOW INTO VILLAGE VISTA DRIVE
C2 |RPA1| 0.11) 0.49 12.0 0.05 6.74 0.34 FLOW CAPTURED BY EX 10' TYPE R SUMP INLET AT DP C2
RUNOFF FROM THIS OPEN SPACE GRASSLAND BASIN WILL FLOW
3 |RPA2| 075/ 050/ 9.1] 037 7.50 2.8 TO THE NORTH END OF THE SITE. ROUTED IN EX SWALE TO EXISTING POND A-2
Routed EX flows from the recreated drainage calcs using the 06/25/2007
A4l 6.3| 2.20 | 8.53 | 18.8 [From recreated EX drainage calcs CLC Drainage Map
Routed EX flows from recreated drainage calcs DP A4.1
D11 6.7 3.84 836 32.1 Combined with DP 1 flows
Routed EX flows from the recreated drainage calcs using the 06/25/2007
B5.1 5.7| 2.45 | 8.77 | 21.5 |From recreated EX drainage calcs CLC Drainage Map
Routed EX flows from recreated drainage calcs DP B5.1
B5.2 6.7 6.29 8.36/ 52.6 Combined with DP D1.1 flows
Direct basin flow from Basin G-S in the Goddard School Drainage Report
3G | GS | 038 0.89| 5.0 0.34| 9.09 3.1 Basin G-S and DP 3 (renamed 3G) from the Goddard School Report |Routed to EX inlet at DP C2
\ \ | \ \ \ | \ \ Routed EX flows from recreated drainage calcs DP C2
C2 | C2 | 135 0.89| 50| 1.20| 9.09| 10.9| 12.0/ 1.59 6.74 10.7|Basin C2 is off-site Basin C2 in recreated EX drainage calcs Combined with Basin RPA1 flows
\ \ | \ \ \ | \ \ Routed EX flows from the recreated drainage calcs using the 06/25/2007
Cl | ClL | 259 089 96| 231 7.37| 17.0 Basin C1 is off-site Basin C1 in recreated EX drainage calcs CLC Drainage Map
Routed EX flows from recreated drainage calcs DP C1
C2.1 12.0/ 3.90 6.74 26.3 Combined with DP C2 flows
C2.2 12.0/ 10.19) 6.74] 68.7 Routed combined flows for DP C2.1 & DP B5.2
C2.3 12.0/ 10.19| 6.74| 68.7 Total discharge into EX Pond A2

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
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Phase Il Drainage Report For Village Cooperative Of Erie At Vista Ridge September 2024

APPENDIX C
HYDRAULIC CALCULATIONS




MHFD-Inlet, Version 5.03 (August 2023)

INLET MANAGEMENT

INLET NAME DP 2.1 DP 1.1 DP 1.8 EXINLET (DP C2)

Site Type (Urban or Rural) URBAN URBAN URBAN URBAN

Inlet Application (Street or Area) STREET STREET AREA STREET

Hydraulic Condition In Sump In Sump Swale In Sump

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type C (Depressed) CDOT Type R Curb Opening

USER-DEFINED INPUT

User-Defined Design Flows

Minor Qynown (CfS) 1.3 0.8 0.1 4.2

Major Qgnown (CfS) 4.5 2.6 1.2 10.7

Bypass (Carry-Over) Flow from Upstream Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.

Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received
Minor Bypass Flow Received, Qy (cfs) 0.0 0.0 0.0 0.0

Major Bypass Flow Received, Q, (cfs) 0.0 0.0 0.0 0.0

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P, (inches)

Major Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P, (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 1.3 0.8 0.1 4.2
Major Total Design Peak Flow, Q (cfs) 4.5 2.6 1.2 10.7
Minor Flow Bypassed Downstream, Q, (cfs) N/A N/A 0.0 N/A
Major Flow Bypassed Downstream, Qy (cfs) N/A N/A 0.0 N/A




MHFD-Inlet, Version 5.03 (August 2023,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major St

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: VILLAGE COOPERATIVE OF ERIE

Inlet ID: DP 2.1

1
- 4

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Nack = 0.016
Height of Curb at Gutter Flow Line Heure = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 35.0 ft
Gutter Width W= 1.50 ft
Street Transverse Slope Sy = 0.010 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.010 ft/ft
Street Longitudinal Slope - Enter O for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.018

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax =| 35.0 | 35.0 [ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 6.0 Jinches
Check boxes are not applicable in SUMP conditions r r
Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
\Water Depth without Gutter Depression (T * S, * 12) y= 4.20 4.20 inches
\Vertical Depth between Gutter Lip and Gutter Flowline (W * S, * 12) dc = 0.2 0.2 inches
Gutter Depression (dc - (W * S, * 12)) a= 0.00 0.00 inches
\Water Depth at Gutter Flowline (y + a) = 4.20 4.20 inches
IAllowable Spread for Discharge outside the Gutter Section (T - W) Tx= 33.5 33.5 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) Eo = 0.110 0.110
Discharge outside the Gutter Section, carried in Section Ty x = 0.0 0.0 cfs
Discharge within the Gutter Section (Qr - Qx - Qgack) w = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread T = SUMP SUMP cfs
Flow Velocity within the Gutter Section V= 0.0 0.0 fps
\V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0
Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread T = 50.0 50.0 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) Txth = 48.5 48.5 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) Eo = 0.078 0.078
Theoretical Discharge outside the Gutter Section, carried in Section Ty 14 Qxm = 0.0 0.0 cfs
/Actual Discharge outside the Gutter Section, (limited by distance Tcrown) X = 0.0 0.0 cfs
Discharge within the Gutter Section (Qq - Qx) w = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) = SUMP SUMP cfs
/Average Flow Velocity Within the Gutter Section V= 0.0 0.0 fps
\V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R= SUMP SUMP
Max Flow based on Allowable Depth (Safety Factor Applied) Qq= SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dcrown = inches
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qatiow = SUMP [ SUMP |cfs

MHFD-Inlet_v5.03.xlsm, DP 2.1
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INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

PR Y (O —

Design Information (Input)
Type of Inlet

Local Depression (additional to continuous gutter depression 'a’ from above)
Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

\Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)

Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

/Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

‘ CDOT Type R Curb Opening j

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity 1S GOOD for Minor and Major Storms (>Q Peak)

MINOR MAJOR
Type =| CDOT Type R Curb Opening
Aocal = 3.00 inches
No = 1
Ponding Depth = 4.2 4.2 inches
MINOR MAJOR I~ Override Depths
L (6) = N/A feet
W, = N/A feet
Avatio = N/A
G (G) = N/A N/A
Cy (G) = N/A
C, (G) = N/A
MINOR MAJOR
L, (C) = 5.00 feet
Here = 6.00 inches
Hinroat = 6.00 inches
Theta = 63.40 degrees
W, = 1.50 feet
G (C) = 0.10 0.10
Cy () = 3.60
G (O = 0.67
MINOR MAJOR
orate = N/A N/A ft
deun = 0.34 0.34 ft
RFgrate = N/A N/A
RFcum = 1.00 1.00
RF¢ = N/A N/A
MINOR MAJOR
Qa =| 4.8 4.8 |cfs
Q peak REQUIRED = 1.3 4.5 |cfs

MHFD-Inlet_v5.03.xlsm, DP 2.1
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MHFD-Inlet, Version 5.03 (August 2023,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major St

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: VILLAGE COOPERATIVE OF ERIE

Inlet ID: DP 1.1

1
- 4

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Nack = 0.016
Height of Curb at Gutter Flow Line Heure = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 ft
Gutter Width W= 1.50 ft
Street Transverse Slope Sy = 0.026 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.080 ft/ft
Street Longitudinal Slope - Enter O for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.018

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax =| 24.0 | 24.0 [ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 6.0 Jinches
Check boxes are not applicable in SUMP conditions r r
Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
\Water Depth without Gutter Depression (T * S, * 12) y= 7.49 7.49 inches
\Vertical Depth between Gutter Lip and Gutter Flowline (W * S, * 12) dc = 1.4 1.4 inches
Gutter Depression (dc - (W * S, * 12)) a= 0.97 0.97 inches
\Water Depth at Gutter Flowline (y + a) = 8.46 8.46 inches
IAllowable Spread for Discharge outside the Gutter Section (T - W) Tx= 22.5 22.5 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) Eo = 0.173 0.173
Discharge outside the Gutter Section, carried in Section Ty x = 0.0 0.0 cfs
Discharge within the Gutter Section (Qr - Qx - Qgack) w = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread T = SUMP SUMP cfs
Flow Velocity within the Gutter Section V= 0.0 0.0 fps
\V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0
Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread T = 16.1 16.1 ft
Theoretical Spread for Discharge outside the Gutter Section (T - W) Txth = 14.6 14.6 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) Eo = 0.260 0.260
Theoretical Discharge outside the Gutter Section, carried in Section Ty 14 Qxm = 0.0 0.0 cfs
/Actual Discharge outside the Gutter Section, (limited by distance Tcrown) X = 0.0 0.0 cfs
Discharge within the Gutter Section (Qq - Qx) w = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) = SUMP SUMP cfs
/Average Flow Velocity Within the Gutter Section V= 0.0 0.0 fps
\V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R= SUMP SUMP
Max Flow based on Allowable Depth (Safety Factor Applied) Qq= SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dcrown = inches
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qatiow = SUMP [ SUMP |cfs

MHFD-Inlet_v5.03.xlsm, DP 1.1
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INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

PR Y (O —

Design Information (Input)
Type of Inlet

Local Depression (additional to continuous gutter depression 'a’ from above)
Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

\Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)

Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

/Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

‘ CDOT Type R Curb Opening j

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity 1S GOOD for Minor and Major Storms (>Q Peak)

MINOR MAJOR
Type =| CDOT Type R Curb Opening
Aocal = 3.00 inches
No = 1
Ponding Depth = 6.0 6.0 inches
MINOR MAJOR ¥ Override Depths
L (6) = N/A feet
W, = N/A feet
Avatio = N/A
G (G) = N/A N/A
Cy (G) = N/A
C, (G) = N/A
MINOR MAJOR
L, (C) = 5.00 feet
Here = 6.00 inches
Hinroat = 6.00 inches
Theta = 63.40 degrees
W, = 1.50 feet
G (C) = 0.10 0.10
Cy () = 3.60
G (O = 0.67
MINOR MAJOR
orate = N/A N/A ft
deuy = 0.38 0.38 ft
RFgrate = N/A N/A
RFcum = 1.00 1.00
RF¢ = N/A N/A
MINOR MAJOR
Qa =| 5.8 58 |cfs
Q peak REQUIRED = 0.8 2.6 |cfs

MHFD-Inlet_v5.03.xlsm, DP 1.1
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MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE

VILLAGE COOPERATIVE OF ERIE

DP 1.8

! e

[-t-8—

This worksheet uses the NRCS vegetal
retardance method to determine
Manning's n for grass-lined channels.

An override Manning's n can be
entered for other channel materials.

Analysis of Trapezoidal Channel (Grass-Lined uses SCS Method)

NRCS Vegetal Retardance (A, B, C, D, or E) A, B,C,D,orE=
Manning's n (Leave cell D16 blank to manually enter an n value) n= 0.030
Channel Invert Slope So = 0.0400 ft/ft
Bottom Width B= 0.00 ft
Left Side Slope 71 = 4.00 ft/ft
Right Side Sloe 72 = 4.00 ft/ft
Check one of the following soil types: — Choose One:
Soil Type: Max. Velocity (Vyax) Max Froude No. (Fyax) {” Non-Cohesive
Non-Cohesive 5.0 fps 0.60 @ Cohesive
Cohesive 7.0 fps 0.80 T paved
Paved N/A N/A
Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm Tuax =| 6.00 [ 6.00 |t
Maximum Allowable Water Depth in Channel for Minor & Major Storm dyax =| 0.50 [ 0.50 i3
Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 3.9 [ 3.9 |cfs
MAJOR STORM Allowable Capacity is based on Depth Criterion daiow =| 0.50 | 0.50 i3
Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo =| 0.1 [ 1.2 |cfs
Water Depth d=| 0.13 | 0.32 i

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet_v5.03.xlsm, DP 1.8
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MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE

VILLAGE COOPERATIVE OF ERIE

DP 1.8

Inlet Design Information (Input)

Angle of Inclined Grate (must be <= 30 degrees)

\Width of Grate -~
Length of Grate
(Open Area Ratio

Height of Inclined Grate ; L z

Clogging Factor o =z

Grate Discharge Coefficient R

Orifice Coefficient < )

Weir Coefficient - @

\Water Depth at Inlet (for depressed inlets, 1 foot is added for depression)
Total Inlet Interception Capacity (assumes clogged condition)

Bypassed Flow

Capture Percentage = Qa/Qo

Type of Inlet | cDOT Type C (Depressed) ~| Inlet Type =|

CDOT Type C (Depressed)
0= 0.00
W= 3.00
L= 3.00
AraTio = 0.70
- Hg = 0.00
Ci= 0.50
Hb Cq= 0.84
Co = 0.56
Cy= 1.81
MINOR MAJOR
d= 1.13 1.32
Q.= 15.1 16.4
Qp = 0.0 0.0
C% = 100 100

degrees
ft
ft

ft

cfs
%

Warning 04: Froude No. exceeds USDCM Volume | recommendation.

MHFD-Inlet_v5.03.xlsm, DP 1.8

9/5/2024, 10:21 AM



MHFD-Inlet, Version 5.03 (August 2023,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major St

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: VILLAGE COOPERATIVE OF ERIE

Inlet I1D: EX INLET (DP C2)

1
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Nack = 0.016
Height of Curb at Gutter Flow Line Heure = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 10.0 ft
Gutter Width W= 1.50 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter O for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax =| 10.0 | 10.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 7.2 Jinches
Check boxes are not applicable in SUMP conditions r r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow =| SUMP | SUMP |cfs

MHFD-Inlet_v5.03.xIsm, EX INLET (DP C2)

9/5/2024, 10:21 AM



INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

PR Y (O —

Design Information (Input)
Type of Inlet

Local Depression (additional to continuous gutter depression 'a’ from above)
Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

\Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)

Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

/Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

‘ CDOT Type R Curb Opening j

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity 1S GOOD for Minor and Major Storms (>Q Peak)

MINOR MAJOR
Type =| CDOT Type R Curb Opening
Aocal = 3.00 inches
No = 1
Ponding Depth = 6.0 7.2 inches
MINOR MAJOR ¥ Override Depths
L (6) = N/A feet
W, = N/A feet
Avatio = N/A
G (G) = N/A N/A
Cy (G) = N/A
C, (G) = N/A
MINOR MAJOR
L, (C) = 10.00 feet
Here = 6.00 inches
Hinroat = 6.00 inches
Theta = 63.40 degrees
W, = 1.50 feet
G (C) = 0.10 0.10
Cy () = 3.60
G (O = 0.67
MINOR MAJOR
orate = N/A N/A ft
deuy = 0.38 0.48 ft
RFgrate = N/A N/A
RFcum = 0.93 1.00
RF¢ = N/A N/A
MINOR MAJOR
Qa =| 9.2 14.0  |cfs
Q peak REQUIRED = 4.2 10.7 |cfs

MHFD-Inlet_v5.03.xIsm, EX INLET (DP C2)
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Worksheet for Swale A-A Velocity Check

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.080
Channel Slope 0.100 ft/ft
Left Side Slope 5.000 H:V
Right Side Slope 5.000 H:V
Discharge 1.20 cfs
Results
Normal Depth 4.3 in
Flow Area 0.6 ft2
Wetted Perimeter 3.7 ft
Hydraulic Radius 2.1in
Top Width 3.60 ft
Critical Depth 3.9in
Critical Slope 0.176 ft/ft
Velocity 1.85 ft/s
Velocity Head 0.05 ft
Specific Energy 0.41 ft
Froude Number 0.768
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0 in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 in
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 4.3 in
Critical Depth 3.9in
Channel Slope 0.100 ft/ft
Critical Slope 0.176 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Swale A-A.fm8 Center [10.03.00.03]
10/31/2024 27 Siemon Company Drive Suite 200 W Page 1 of 1

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



Cross Section for Swale A-A Velocity Check

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.080
Channel Slope 0.100 ft/ft
Normal Depth 4.3 in
Left Side Slope 5.000 H:V
Right Side Slope 5.000 H:V
Discharge 1.20 cfs
K _|_
43in
vt
H:1
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Swale A-A.fm8 Center [10.03.00.03]
10/31/2024 27 Siemon Company Drive Suite 200 W Page 1 of 1

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



Worksheet for Swale A-A Capacity Check

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.045
Channel Slope 0.030 ft/ft
Left Side Slope 5.000 H:V
Right Side Slope 5.000 H:V
Discharge 1.20 cfs
Results
Normal Depth 4.4 in
Flow Area 0.7 ft2
Wetted Perimeter 3.7 ft
Hydraulic Radius 2.1in
Top Width 3.64 ft
Critical Depth 3.9in
Critical Slope 0.056 ft/ft
Velocity 1.81 ft/s
Velocity Head 0.05 ft
Specific Energy 0.41 ft
Froude Number 0.749
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0 in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 in
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 4.4 in
Critical Depth 3.9in
Channel Slope 0.030 ft/ft
Critical Slope 0.056 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Swale A-A.fm8 Center [10.03.00.03]
10/31/2024 27 Siemon Company Drive Suite 200 W Page 1 of 1

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



Cross Section for Swale A-A Capacity Check

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.045
Channel Slope 0.030 ft/ft
Normal Depth 4.4 in
Left Side Slope 5.000 H:V
Right Side Slope 5.000 H:V
Discharge 1.20 cfs
K _|_
44in
vt
H:1
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Swale A-A.fm8 Center [10.03.00.03]
10/31/2024 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666
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Scenario: 5 YEAR
Current Time Step: 0.000 h
FlexTable: Conduit Table

Upstream
Structure

DP03-13
DP03-11
DP03-09
DP03-07
DP03-05
DP03-03
DP03-01.2
DP02.2-08
DP02.2-06
DP02.2-04
DP02.2-02
DP02.1-12
DP02.1-10
DP02.1-08
DP02.1-06
DP02.1-04
DP02.1-02
DP02-22
DP02-20
DP02-18
DP02-16
DP02-14
DP02-12
DP02-10
DP02-08
DP02-06
DP02-04
DP02-02
DPO01-14
DP01-12
DP01-10
DP01-08
DP01-06
DP01-04
DP01-02

Label

DP03-12
DP03-10
DP03-08
DP03-06
DP03-04
DP03-02
DP03-01.1
DP02.2-07
DP02.2-05
DP02.2-03
DP02.2-01
DP02.1-11
DP02.1-09
DP02.1-07
DP02.1-05
DP02.1-03
DP02.1-01
DP02-21
DP02-19
DP02-17
DP02-15
DP02-13
DP02-11
DP02-09
DP02-07
DP02-05
DP02-03
DP02-01
DP01-13
DPO01-11
DP01-09
DP01-07
DP01-05
DP01-03
DP01-01

Flow
(cfs)

0.80
2.10
4.30
11.70
20.00
26.60
26.60
0.20
0.20
0.20
0.20
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.30
0.30
1.00
1.00
1.00
1.40
0.20
0.20
0.20
0.20
1.00
1.00
2.20

Diameter

(in)

12.0
24.0
30.0
30.0
36.0
42.0
42.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
8.0
8.0
8.0
8.0
8.0
8.0
18.0

Length
(Unified)
(ft)

24.4
172.2
57.7
375
216.8
107.2
40.0
47.1
14.0
6.0
5.0
52.3
4.2
62.6
10.0
65.6
10.0
17.3
5.0
133
5.0
243
1245
141.9
81.0
4.2
54.0
134
62.4
5.0
170.7
93.6
4.2
50.5
97.5

Slope
(Calculated)
(fe/ft)

0.029
0.011
0.008
0.007
0.007
0.034
0.005
0.080
0.497
0.025
0.034
0.010
0.010
0.010
0.010
0.170
0.008
0.005
0.006
0.004
0.006
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.010
0.010
0.010
0.010
0.010
0.010
0.010

Invert
(Start)
(ft)

5,227.00
5,221.41
5,219.29
5,218.63
5,218.15
5,216.47
5,205.56
5,235.09
5,231.32
5,224.36
5,224.21
5,234.24
5,233.72
5,233.68
5,233.05
5,232.95
5,221.76
5,224.02
5,223.94
5,223.91
5,223.85
5,223.82
5,223.70
5,223.08
5,222.37
5,221.96
5,221.94
5,221.68
5,235.06
5,234.44
5,234.39
5,232.68
5,231.74
5,231.70
5,230.31

Invert
(Stop)
(ft)

5,226.30
5,219.50
5,218.83
5,218.35
5,216.67
5,212.80
5,205.36
5,231.32
5,224.36
5,224.21
5,224.04
5,233.72
5,233.68
5,233.05
5,232.95
5,221.76
5,221.68
5,223.94
5,223.91
5,223.85
5,223.82
5,223.70
5,223.08
5,222.37
5,221.96
5,221.94
5,221.68
5,221.61
5,234.44
5,234.39
5,232.68
5,231.74
5,231.70
5,231.20
5,229.34

Hydraulic
Grade
Line (In)
(ft)
5,227.37
5,221.91
5,220.63
5,220.30
5,219.58
5,218.06
5,207.15
5,235.30
5,231.53
5,224.57
5,224.42
5,234.39
5,233.86
5,233.82
5,233.19
5,233.09
5,222.47
5,224.14
5,224.07
5,224.03
5,223.99
5,224.00
5,223.91
5,223.29
5,222.76
5,222.51
5,222.44
5,222.15
5,235.27
5,234.65
5,234.59
5,232.88
5,232.50
5,232.18
5,230.87

Hydraulic
Grade
Line
(Out) (ft)
5,226.55
5,220.68
5,220.64
5,220.31
5,218.91
5,213.72
5,206.85
5,231.60
5,224.64
5,224.50
5,224.18
5,233.92
5,233.88
5,233.24
5,233.14
5,222.47
5,222.46
5,224.11
5,224.08
5,223.99
5,224.00
5,224.00
5,223.36
5,223.03
5,222.57
5,222.52
5,222.45
5,222.15
5,234.73
5,234.68
5,232.96
5,232.77
5,232.48
5,231.61
5,229.80

Energy
Grade
Line (In)
(ft)
5,227.51
5,222.09
5,220.67
5,220.47
5,220.14
5,218.67
5,207.76
5,235.37
5,231.60
5,224.64
5,224.49
5,234.44
5,233.91
5,233.87
5,233.25
5,233.15
5,222.47
5,224.18
5,224.10
5,224.07
5,224.02
5,224.01
5,223.99
5,223.37
5,222.91
5,222.57
5,222.52
5,222.32
5,235.34
5,234.72
5,234.67
5,232.96
5,232.62
5,232.40
5,231.08

Energy
Grade
Line
(Out) (ft)
5,226.99
5,220.69
5,220.66
5,220.43
5,219.09
5,216.43
5,207.57
5,231.63
5,224.67
5,224.53
5,224.41
5,233.94
5,233.90
5,233.26
5,233.16
5,222.47
5,222.47
5,224.12
5,224.09
5,224.02
5,224.01
5,224.00
5,223.39
5,223.04
5,222.61
5,222.56
5,222.48
5,222.24
5,234.75
5,234.70
5,232.98
5,232.78
5,232.60
5,231.91
5,230.15

Velocity
(f's)

5.33
4.67
5.00
6.47
7.17
13.72
6.86
6.01
11.40
3.99
4.45
2.36
2.36
2.36
2.36
6.37
0.29
1.66
181
1.64
1.81
1.70
2.36
2.37
3.38
3.29
3.32
3.75
2.88
2.88
2.88
2.88
2.86
4.43
4.70

Manning's
n

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.013

X:\1610000.al\1616200\Stormcad\1616200 Village Cooperative Erie.stsw
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Profile Report
Engineering Profile - DPO1 (1616200 Village Cooperative Erie.stsw)

DPO01-04

Rim: 5,236.90 ft

Invert Out: 5,231.70 ft
HGL: 5,232.25 ft

5,240.00 5P0309

Rim: 5,236.29 ft
Invert Out: 5,219.09 ft
HGL: 5,220.64 ft

DP01-02

Rim: 5,235.89 ft
Invert Out: 5,230.31 ft
HGL: 5,230.91 ft

5,235.00

5,230.00
g DP01-01 : 50.5
5 18' RCP
= 97.5 ft @ 0.010 ft/ft
H Q:2.20 cfs
] V:4.70 ft/s

5,225.00

5,220.00

5,215.00

-0+50 0+00 0+50 1+00

1616200 Village Cooperative Erie.stsw
10/31/2024

DP01-06

Rim: 5,237.08 ft
Invert Out: 5,231.74 ft
HGL: 5,232.52 ft

DP01-10
Rim: 5,239.72 ft
Invert Out: 5,234.39 ft
DPO01-08 HGL: 5,234.61 ft
Rim: 5,238.01 ft
Invert Out: 5,232.68 ft
HGL: 5,232.90 ft

DP01-07 :
8'PVC
93.6 ft @ 0.010 ft/ft
Q:0.20 cfs
V:2.88 ft/s

DP01-03:
' PVC

ft @ 0.010 ft/ft

Q:1.00 cfs

V:4.43 ft/s DPO1-05 -

V:2.86 ftls

1+50 2+00 2+50

Station (ft)

DP01-09:
' PVC
170.7 ft @ 0.010 ft/ft
Q:0.20 cfs
V:2.88 ft/s

3+00 3+50

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

4+00

DP01-14

Rim: 5,239.96 ft
Invert Out: 5,235.06 ft
HGL: 5,235.28 ft

DP01-12

Rim: 5,239.71 ft
Invert Out: 5,234.44 ft
HGL: 5,234.67 ft

DP01-13:
' PVC
62.4 ft @ 0.010 ft/ft
Q:0.20 cfs
V:2.88 ft/s

DPO1-11:
8' PVC
.0 ft @ 0.010 ft/ft
Q:0.20 cfs
V:2.88 ft/s

4+50 5+00

StormCAD
[10.03.04.53]
Page 1 of 1



Profile Report

Engineering Profile - DP0O2 (1616200 Village Cooperative Erie.stsw)

DP02-02

Rim: 5,231.27 ft r

5,235.00 InvertOut:5,221.51 ft
HGL:5,222.18 ft

DP03-11

Rim: 5,231.53 ft

Invert Out: 5,221.22 ft

DP02-04

Rim: 5,229.75 ft
Invert Out: 5,221.94 ft
HGL:5,222.46 ft

DP02-06
Rim: 5,230.39 ft

Invert Out: 5,223.70 ft

DP02-08

Rim: 5,230.84 ft

Invert Out: 5,222.37 ft DP02-10

HGL: 5,222.79 ft Rim: 5,227.92 ft

DP02-14
Rim: 5,230.06 ft
DP02-12 o
Rim: 5,234.65 ft Invert Out: 5,223.82 ft

HGL: 5,224.00 ft

DP02-16

Rim: 5,229.21 ft

Invert Out: 5,223.85 ft
HGL: 5,223.99 ft
DP02-18

Rim: 5,227.97 ft
Invert Out: 5,223.91 ft

HGL: 5,223.93 ft

Invert Out: 5,221.96 ft ! A
HGL!5,221.95ft 1 /HGL: 5,222.53 ft jnvert Out: 5,223,081 HGI'S-P%ZZZZ‘BO“ ft
5,230.00 W Rim: 5,227.74 ft
Invert Out: 5,223.94 ft
HGL: 5,224.08 ft
DP02-22
Rim: 5,227.32 ft
- Invert Out: 5,224.02 ft
g HGL: 5,224.15 ft
c
o
= 5.225.00 DP02-21:
3 15' PVC
w ] 17.3 ft @ 0.005 fi/ft
/| H DP02-11: Q:0.10 cfs
o I — 1 E07.07 N DP02-09 : 15' PVC V:1.66 ftis
i - -07 : 15' PVC 124.5 ft @ 0.005 ft/ft .
L DEQZI;% : 15' PVC 141.9 ft @ 0.005 fi/ft Q:0.30 cfs D:LPS(')i-\:/Lg-
81.0 ft @ 0.005 fi/ft :0.30 cf .
5,220.00 540 11@ 0.005 fut Q:1@00 ofe 9030 ofs V:2.36 fils 5.01@ 0.006 fift
DPO2-01 : Vs fis Y838 s Va1 e
15' PVC DP02-05 : DP02-15: 1.
13.4 ft @ 0.005 f/ft 16 Ve DP02-17:
35%;‘? fCJS 4.2 ft @ 0.005 ft/ft Q010 cfs 15' PVC
:3.75 ftls Q:1.00 cfs V170 fils Q0L0cts 3.3 1@ 0.004 fift
V:3.29 ft/s i Qi0.10 cfs
5,215.00 V:1.64 ft/s
-0+50 0+00 0+50 1+00 1+50 2+00 2450 3+00 3+50 4+00 4+50 5+00
Station (ft)

1616200 Village Cooperative Erie.stsw
10/31/2024

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

StormCAD
[10.03.04.53]
Page 1 of 1



Engineering Profile - DP02.1 (1616200 Village Cooperative Erie.stsw)

Elevation (ft)

1616200 Village Cooperative Erie.stsw
10/31/2024

Profile Report

DP02.1-08
Rim: 5,237.40 ft
DP02.1-06 Invert Out: 5,233.68 ft DP02.1-10
Rim: 5,238.70 t HGL: 5,233.83 ft Rim: 5,237.85 ft
Invert Out: 5,233.05 ft
HGL: 5,233.21 ft HGL: 5,233.87 ft
DP02.1-04
5,240.00 Rim: 5,238.76 ft
Invert Out: 5,232.95 ft
DP02.1-02 HGL: 5,233.10 ft
Rim: 5,231.93 ft
Invert Out: 5,221.76 ft
HGL: 5,222 .47 ft
5,235.00
DP02-02
Rim: 5,231.27 ft 11 -
Invert Out: 5,221.51 ft 07 - DPO.Z'l 1
HGL. 522218 ft DP02.1-07 : 8' PVC
s : 8' PVC 52.3 ft @ 0.010 ft/ft
62.6 ft @ 0.010 ft/ft Q:0.10 cfs
Q:0.10 cfs V:2.36 ft/s
5,230.00 V:2.36 ft/s
DP02.1-09 :
DP02.1-05 : 8' PVC
8'PVC 4.2 ft @ 0.010 ft/ft
10.0 ft @ 0.010 ft/ft Q:0.10 cfs
DP02.1-03 : Q:0.10 cfs V:2.36 ft/s
65,611 0170 it V236 s
2.225.00 T Q0.10cfs
V:6.37 ft/s
5,220.00
DP02.1-01:
8' PVC
10.0 ft @ 0.008 ft/1
Q:0.10 cfs
V:0.29 ft/s
5,215.00
-0+50 0+00 0+50 1+00 1+50 2+00
Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

Invert Out: 5,233.72ft DP02.1-12
Rim: 5,239.24 ft
InvertOut: 5,234.24 ft
HGL: 5,234.40 ft

2+50

StormCAD
[10.03.04.53]
Page 1 of 1



Profile Report
Engineering Profile - DP02.2 (1616200 Village Cooperative Erie.stsw)

DP02.2-04
_Rim: 5,236.04 ft
Invert Out: 5,224.36 ft

5.245.00 HGL: 5,224.58 ft
DP02.2-06
Rim: 5,237.14 ft
Invert Qut: 5,231.32 ft
HGL: 5,231.54 ft  pos 0 0g

Rim: 5,240.11 ft
Invert Out: 5,235.09 ft
HGL: 5,235.31 ft

DP02.2-02

Rim: 5,234.73 ft
Invert Out: 5,224.21 ft
HGL: 5,224.43 ft

DP02-12

5,240.0Rim; 5,234.65 ft
Invert Out: 5,223.70 ft
HGL! 5,223.93 ft

5,235.00

DP02.2-07 :
8'PVC
47.1 ft @ 0.080 ft/ft
Q:0.20 cfs
5,230.00 V:6.01 ft/s

Elevation (ft)

DP02.2-05 :
8'PVC
14.0 ft @ 0.497 ft/ft
Q:0.20 cfs
V:11.40 ft/s

5,225.00 H

ez DP02.2-03 :
i \ 8 PVC

6.0 ft @ 0.025 ft/ft
DP02.2-01 : Q:0.20 cfs

8 PvC V:3.99 ft/s
L5.0 ft @ 0.034 ft/ft

Q:0.20 cfs
V:4.45 ft/s

-0+50 0+00 0+50 1+00

5,220.00

Station (ft)

StormCAD
1616200 Village Cooperative Erie.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
10/31/2024

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

Page 1 of 1
755-1666



5,240.00

5,235.00

5,230.00

5,225.00

Elevation (ft)

5,220.00

5,215.00

DP03-01

Rim: 5,209.24 ft

Invert: 5,205.36 ft

HGL: 5,206.85 ft
5,210.00

5,205.00
-0+50

1616200 Village Cooperative Erie.stsw

10/31/2024

DP03-03

Rim: 5,230.48 ft
Invert Out: 5,216.47 ft
HGL: 5,218.18 ft

DP03-01.2

Rim: 5,218.38 ft
Invert Out: 5,205.56 ft
HGL: 5,207.15 ft

DP03-02 :

EX42'RCP
107.2 ft @ 0.034 ft/ft

Q:26.60 cfs
V:13.72 ftls

| IA—

[WA——

DP03-01.1:
0+00 42'RCP 0+50 1+00 1+50 2+00

40.0 ft @ 0.005 ft/ft
Q:26.60 cfs

V:6.86 ft/s

Profile Report
Engineering Profile - DPO3 (1616200 Village Cooperative Erie.stsw)

e

DP03-05

Rim: 5,234.09 ft

InvertOut: 5,218.15 ft

HGL: 5,219.70 ft
DP03-07
Rim: 5,235.20 ft
Invert Out: 5,218.55
HGL: 5,220.33 ft

DP03-09
ft Rim: 5,236.29 ft

Invert Out: 5,219.09 ft
. HGL: 5,220.64 ft

//_

DP03-11

Rim: 5,231.53 ft
Invert Out: 5,221.22 ft
HGL:5,221.95 ft

DP03-13

Rim: 5,231.01 ft
Invert Out: 5,227.00 ft
HGL: 5,227.40 ft

I
I L
=
— DP03-10 :
I— 24' RCP
= DP03-08 : 172.2 ft @ 0.011 fifft
) 30' RCP :2.10 cfs
DP03-04 : %%9?}-06 ©| 57.7 ft @ 0.008 ft/ft V:4.67 ftls
36' RCP 3751@0007 MU e o0 tre
216.8 ft @ 0.007 ft/ft “Qtr7ocls V:5.00 fils
Q:20.00 cfs V647 ftls
V:7.17 ft/s o
2450 3+00 3+50 4+00 4450 5+00 5450 6+00

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

L—
=l
DP03-12 :
12"RCP
24.4 ft @ 0.029 ft/ft
Q:0.80 cfs
V:5.33 ftls
6+50 7+00
StormCAD
[10.03.04.53]
Page 1 of 1



Scenario: 100 YEAR
Current Time Step: 0.000 h
FlexTable: Conduit Table

Upstream
Structure

DP03-13
DP03-11
DP03-09
DP03-07
DP03-05
DP03-03
DP03-01.2
DP02.2-08
DP02.2-06
DP02.2-04
DP02.2-02
DP02.1-12
DP02.1-10
DP02.1-08
DP02.1-06
DP02.1-04
DP02.1-02
DP02-22
DP02-20
DP02-18
DP02-16
DP02-14
DP02-12
DP02-10
DP02-08
DP02-06
DP02-04
DP02-02
DPO01-14
DP01-12
DP01-10
DP01-08
DP01-06
DP01-04
DP01-02

Label

DP03-12
DP03-10
DP03-08
DP03-06
DP03-04
DP03-02
DP03-01.1
DP02.2-07
DP02.2-05
DP02.2-03
DP02.2-01
DP02.1-11
DP02.1-09
DP02.1-07
DP02.1-05
DP02.1-03
DP02.1-01
DP02-21
DP02-19
DP02-17
DP02-15
DP02-13
DP02-11
DP02-09
DP02-07
DP02-05
DP02-03
DP02-01
DP01-13
DPO01-11
DP01-09
DP01-07
DP01-05
DP01-03
DP01-01

Flow
(cfs)

2.60
7.00
13.70
32.10
52.60
68.70
68.70
0.40
0.40
0.40
0.40
0.20
0.20
0.20
0.20
0.20
0.20
1.20
1.20
1.20
1.20
1.20
1.60
1.60
3.50
3.60
3.60
4.60
0.40
0.40
0.40
0.50
2.50
2.50
6.90

Diameter

(in)

12.0
24.0
30.0
30.0
36.0
42.0
42.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
8.0
8.0
8.0
8.0
8.0
8.0
18.0

Length
(Unified)
(ft)

24.4
172.2
57.7
375
216.8
107.2
40.0
47.1
14.0
6.0
5.0
52.3
4.2
62.6
10.0
65.6
10.0
17.3
5.0
133
5.0
243
1245
141.9
81.0
4.2
54.0
134
62.4
5.0
170.7
93.6
4.2
50.5
97.5

Slope
(Calculated)
(fe/ft)

0.029
0.011
0.008
0.007
0.007
0.034
0.005
0.080
0.497
0.025
0.034
0.010
0.010
0.010
0.010
0.170
0.008
0.005
0.006
0.004
0.006
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.010
0.010
0.010
0.010
0.010
0.010
0.010

Invert
(Start)
(ft)

5,227.00
5,221.41
5,219.29
5,218.63
5,218.15
5,216.47
5,205.56
5,235.09
5,231.32
5,224.36
5,224.21
5,234.24
5,233.72
5,233.68
5,233.05
5,232.95
5,221.76
5,224.02
5,223.94
5,223.91
5,223.85
5,223.82
5,223.70
5,223.08
5,222.37
5,221.96
5,221.94
5,221.68
5,235.06
5,234.44
5,234.39
5,232.68
5,231.74
5,231.70
5,230.31

Invert
(Stop)
(ft)

5,226.30
5,219.50
5,218.83
5,218.35
5,216.67
5,212.80
5,205.36
5,231.32
5,224.36
5,224.21
5,224.04
5,233.72
5,233.68
5,233.05
5,232.95
5,221.76
5,221.68
5,223.94
5,223.91
5,223.85
5,223.82
5,223.70
5,223.08
5,222.37
5,221.96
5,221.94
5,221.68
5,221.61
5,234.44
5,234.39
5,232.68
5,231.74
5,231.70
5,231.20
5,229.34

Hydraulic
Grade
Line (In)
(ft)
5,227.69
5,225.00
5,224.72
5,223.45
5,222.42
5,219.07
5,208.29
5,235.38
5,231.61
5,226.30
5,226.28
5,234.45
5,233.95
5,233.88
5,233.26
5,233.16
5,225.46
5,226.32
5,226.30
5,226.29
5,226.28
5,226.28
5,226.25
5,226.18
5,225.93
5,225.63
5,225.50
5,225.05
5,235.99
5,235.92
5,235.90
5,235.73
5,234.28
5,233.40
5,231.33

Hydraulic
Grade
Line
(Out) (ft)
5,226.78
5,224.84
5,224.65
5,223.22
5,221.07
5,214.40
5,207.96
5,231.72
5,226.31
5,226.29
5,226.27
5,234.01
5,233.97
5,233.33
5,233.23
5,225.46
5,225.45
5,226.31
5,226.30
5,226.28
5,226.28
5,226.27
5,226.20
5,226.12
5,225.76
5,225.62
5,225.38
5,225.00
5,235.94
5,235.92
5,235.76
5,235.62
5,234.15
5,231.84
5,230.22

Energy
Grade
Line (In)
(ft)
5,228.00
5,225.08
5,224.84
5,224.12
5,223.28
5,220.32
5,209.42
5,235.50
5,231.73
5,226.32
5,226.30
5,234.52
5,234.01
5,233.96
5,233.33
5,233.23
5,225.46
5,226.33
5,226.31
5,226.30
5,226.30
5,226.30
5,226.28
5,226.21
5,226.06
5,225.76
5,225.63
5,225.26
5,236.01
5,235.94
5,235.92
5,235.77
5,235.08
5,234.20
5,231.78

Energy
Grade
Line
(Out) (ft)
5,227.54
5,224.92
5,224.77
5,223.89
5,221.93
5,218.39
5,209.21
5,231.77
5,226.33
5,226.31
5,226.29
5,234.04
5,233.99
5,233.36
5,233.26
5,225.46
5,225.46
5,226.33
5,226.31
5,226.30
5,226.30
5,226.29
5,226.22
5,226.15
5,225.89
5,225.75
5,225.51
5,225.22
5,235.96
5,235.94
5,235.78
5,235.65
5,234.95
5,232.59
5,230.85

Velocity
(f's)

7.40
2.23
2.79
6.54
7.44
17.89
8.42
7.38
14.04
1.15
1.15
2.88
2.88
2.88
2.88
7.85
0.57
0.98
0.98
0.98
0.98
0.98
1.30
1.30
2.85
2.93
2.93
3.75
1.15
1.15
1.15
1.43
7.16
7.16
6.34

Manning's
n

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.013

X:\1610000.al\1616200\Stormcad\1616200 Village Cooperative Erie.stsw
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5,240.00

Rim: 5,236.29 ft
Invert Out: 5,219.09 ft
HGL: 5,224.74 ft

5,235.00
5,230.00
<
2
T
>
[}
[}
5,225.00
5,220.00
5,215.00
-0+50

1616200 Village Cooperative Erie.stsw

10/31/2024

Profile Report

Engineering Profile - DPO1 (1616200 Village Cooperative Erie.stsw)

DP01-04

Rim: 5,236.90 ft
Invert Out: 5,231.70 ft
HGL: 5,233.56 ft

DP01-08

Rim: 5,238.01 ft
Invert Out: 5,232.68 ft
HGL: 5,235.74 ft

DP01-06

Rim: 5,237.08 ft
Invert Out: 5,231.74 ft
HGL: 5,234.44 ft

DP03-09 DP01-02
Rim: 5,235.89 ft
Invert Out: 5,230.31 ft
HGL: 5,231.49 ft

DP01-10

Rim: 5,239.72 ft
Invert Out: 5,234.39 ft
HGL: 5,235.90 ft

DP01-14

Rim: 5,239.96 ft
Invert Out: 5,235.06 ft
HGL: 5,235.99 ft

DP01-12

Rim: 5,239.71 ft
Invert Out: 5,234.44 ft
HGL: 5,235.92 ft

DP01-09:
' PVC
DP01-07 : 170.7 ft @ 0.010 ft/ft
8'PVC Q:0.40 cfs
DP01-03: 93.6 ft @ 0.010 ft/ft V:1.15 ftls
' PVC Q:0.50 cfs
DP01-01 : 50.5 ft @ 0.010 ft/ft V:1.43 ft/s
18' RCP Q:2.50 cfs
97.5 ft @ 0.010 ft/ft V:7.16 ft/s DPO1-05 -
Q:6.90 cfs 8' PVC
V:6.34 fils 4.2 ft @ 0.010 fiift
Q:2.50 cfs
I V:7.16 ftls
0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50
Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
755-1666

DP01-13:
' PVC
62.4 ft @ 0.010 ft/ft
Q:0.40 cfs
V:1.15 ft/s

DPO1-11:
8' PVC
.0 ft @ 0.010 ft/ft
Q:0.40 cfs
V:1.15 ft/s

4+00 4+50 5+00

StormCAD
[10.03.04.53]
Page 1 of 1



Profile Report

Engineering Profile - DP0O2 (1616200 Village Cooperative Erie.stsw)

DP02-02
Rim: 5,231.27 ft
5,235.00 InvertOut:5,221.51 ft
HGL: 5,225.09 ft
DP03-11
Rim: 5,231.53 ft
Invert Out: 5,221.22 ft
HGL: 5,225.02 ft M
5,230.00
g
c
2 5,225.00 -
[
>
o
w
5,220.00
DP02-01:
15' PVC
13.4 ft @ 0.005 fu/ft
Q:4.60 cfs
V:3.75 ft/s
5,215.00
-0+50 0+00

1616200 Village Cooperative Erie.stsw

10/31/2024

DP02-04
_Rim: 5,229.75 ft
Invert Out: 5,221.94 ft
HGL:5,225.52 ft

DP02-08

Rim: 5,230.84 ft
DP02-06 St
Rim: 5.230.39 ft Invert Out: 5,222.37 ft

Invert Out: 5,221.96 ft HGL: 5,225.95 ft
HGL:/5,225.66 ft

DP02-10
Rim: 5,227.92 ft

Invert Out: 5,223.08 ft
HGL: 5,226.19 ft

DP02-14
Rim: 5,230.06 ft
DP02-12 o
Rim: 5,234.65 ft Invert Out: 5,223.82 ft

HGL: 5,226.28 ft
DP02-16
Rim: 5,229.21 ft
Invert Out: 5,223.85 ft
HGL: 5,226.28 ft
DP02-18
Rim: 5,227.97 ft
Invert Out: 5,223.91 ft
HGL: 5,226.29 ft
DP02-20
Rim: 5,227.74 ft
Invert Out: 5,223.94 ft
HGL: 5,226.30 ft
DP02-22
Rim: 5,227.32 ft
Invert Out: 5,224.02 ft

Invert Out: 5,223.70 ft
HGL: 5,226.26 ft

[
I E—
1 - DP02-09 :
K i DP02-07 : 15' PVC
Dll;qu-\t/)g : 15' PVC 141.9 ft @ 0.005 ft/ft
81.0 ft @ 0.005 ft/ft Q:1.60 cfs
54.0 ft @ 0.005 ft/ft Q:350 cfs V:1.30 ft/s
Q:3.60 cfs V:2.85 ftls
V:2.93 ft/s
DP02-05 :
15' PVC
4.2 ft @ 0.005 ft/ft
Q:3.60 cfs
V:2.93 ft/s
0+50 1+00 1+50 2+00 2+50
Station (ft)

15'PVC
124.5 ft @ 0.005 ft/ft

3+00

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
755-1666

HGL: 5,226.32 ft

DP02-21:

15'PVC
17.3 ft @ 0.005 ft/ft
Q:1.20 cfs
V:0.98 ft/s

DP02-19:

DP02-11:

Q:1.60 cfs X

V1,30 fifs 15 PVC

5.0 ft @ 0.006 ft/ft
Q:1.20 cfs
V:0.98 ft/s

DP02-17:

DP02-15:

Q:1.20 cfs

V:0.98 ft/s V:0.98 ft/s

Q120 cfs
V:0.98 ft/s

3+50 4+00 4+50 5+00

StormCAD
[10.03.04.53]
Page 1 of 1



Profile Report

Engineering Profile - DP02.1 (1616200 Village Cooperative Erie.stsw)

Elevation (ft)

1616200 Village Cooperative Erie.stsw
10/31/2024

DP02.1-08

Rim: 5,237.40 ft

DP02.1-06 Invert Out: 5,233.68 ft

Rim: 5,238.70 ft HGL: 5,233.90 ft

Invert Out: 5,233.05 ft

HGL: 5,233.27 ft

DP02.1-04

5,240.00 Rim: 5,238.76 ft
Invert Out: 5,232.95 ft

DP02.1-02 HGL: 5,233.17 ft

Rim: 5,231.93 ft
Invert Out: 5,221.76 ft
HGL: 5,225.46 ft

DP02.1-10

Rim: 5,237.85 ft

Invert Out: 5,233.72ft DP02.1-12

HGL: 5,233.96 ft Rim: 5,239.24 ft
InvertOut: 5,234.24 ft
HGL: 5,234.46 ft

5,235.00
DP02-02

Rim: 5,231.27 ft DP02.1-11 :

Invert Out: 5,221.51 ft . ‘
5, DP02.1-07 : 8 PVC
HGL:5,225.08 f‘\ 8 PVC 523 ft @ 0.010 fuft
62.6 ft @ 0.010 ft/ft Q:0.20 cfs
Q:0.20 cfs V:2.88 ft/s
5,230.00 V:2.88 ftis
DP02.1-09 :
DP02.1-05 : 8' PVC
4.2 ft @ 0.010 ft/ft
0.20 cf
DP02.1-03 : 8:2_88 e
65.6(1t @ 0,170 fu V288 fis
5225.00 "Q:0.20 cfs
V:7.85 ft/s
5,220.00
DP02.1-01 :
8 PVC
10.0 ft @ 0.008 ft/
Q:0.20 cfs
V:0.57 ft/s
5,215.00
-0+50 0+00 0+50 1+00 1+50 2+00 2+50
Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
755-1666

StormCAD
[10.03.04.53]
Page 1 of 1



Profile Report
Engineering Profile - DP02.2 (1616200 Village Cooperative Erie.stsw)

DP02.2-04
_Rim: 5,236.04 ft
Invert Out: 5,224.36 ft

5.245.00 HGL: 5,226.30 ft
DP02.2-06
Rim: 5,237.14 ft
Invert Qut: 5,231.32 ft
HGL: 5,231.64ft  ppgs 508

Rim: 5,240.11 ft
Invert Out: 5,235.09 ft
HGL: 5,235.41 ft

DP02.2-02

Rim: 5,234.73 ft
Invert Out: 5,224.21 ft
HGL: 5,226.28 ft

DP02-12

5,240.0Rim; 5,234.65 ft
Invert Out: 5,223.70 ft
HGL! 5,226.26 ft

5,235.00

DP02.2-07 :
8'PVC
47.1 ft @ 0.080 ft/ft
Q:0.40 cfs
5,230.00 V:7.38 ft/s

Elevation (ft)

DP02.2-05 :
8'PVC
14.0 ft @ 0.497 ft/ft
Q:0.40 cfs
V:14.04 ft/s

5,225.00 H /

o DP02.2-03 :
T \ 8 PVC
6.0 ft @ 0.025 ft/ft
DP02.2-01 : Q:0.40 cfs

8 PvC V:1.15 ft/s
L5.0 ft @ 0.034 ft/ft

Q:0.40 cfs
V:1.15 ft/s

-0+50 0+00 0+50 1+00

5,220.00

Station (ft)

StormCAD
1616200 Village Cooperative Erie.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
10/31/2024

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

Page 1 of 1
755-1666



5,240.00

5,235.00

5,230.00

5,225.00

Elevation (ft)

5,220.00

5,215.00

DP03-01

Rim: 5,209.24 ft

Invert: 5,205.36 ft

HGL: 5,207.96 ft
5,210.00

5,205.00
-0+50

1616200 Village Cooperative Erie.stsw

10/31/2024

Profile Repor

t

Engineering Profile - DPO3 (1616200 Village Cooperative Erie.stsw)

DP03-03

Rim: 5,230.48 ft
Invert Out: 5,216.47 ft
HGL: 5,219.51 ft

DP03-01.2

Rim: 5,218.38 ft
Invert Out: 5,205.56 ft
HGL: 5,208.29 ft

DP03-02 :

EX42'RCP
107.2 ft @ 0.034 ft/ft

Q:68.70 cfs
V:17.89 ft/s

| IA—

[

DP03-01.1:
0+00 42'RCP 0450 1+00 1450 2+00

40.0 ft @ 0.005 ft/ft

Q:68.70 cfs
V:8.42 fils

BN
|
I -

I
I
[
I
= DP03-08 :
DP03-06 : 30 RCP
DP03-04 : POS05 - 57.7 @ 0.0 ft
36' RCP ISRO@0007TI i
216.8 1t @ 0.007 ftft S o V:2.79 fils
Q:52.60 cfs Vo6.54 fils
V:7.44 ft/s o
2450 3+00 3450 4400 4450

Station (ft)

DP03-05

Rim: 5,234.09 ft
InvertOut: 5,218.15 ft
HGL: 5,222 59 ft

DP03-07
Rim: 5,235.20 ft

Invert Out: 5.218.55 Invert Out: 5,219.09 ft
. HGL: 5,224.74 ft

HGL: 5,223.59 ft

DP03-09
ft Rim: 5,236.29 ft

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

[ B
—

DP03-10 :

24'RCP
172.2 ft @ 0.011 ft/ft
:7.00 cfs
V:2.23 fils

5+00 5+50 6+00

DP03-11

Rim: 5,231.53 ft
Invert Out: 5,221.22 ft
HGL:5,225.02 ft

DP03-13

Rim: 5,231.01 ft
Invert Out: 5,227.00 ft
HGL: 5,227.80 ft

DP03-12 :
12"RCP
24.4 ft @ 0.029 ft/ft
Q:2.60 cfs
V:7.40 fls
6+50 7+00
StormCAD
[10.03.04.53]
Page 1 of 1



Pond Volume Check
Existing Detention Pond A2

Subdivision EX Pond A2 Volume Check Project Name: Village Cooperative Erie
Location Erie Project No. 16162.00
By: AHC
Checked By:

Date: 10/30/2024

Existing Pond A-2 Based on Surveyed Contours

Lower Surface +
Stage Surveyed Elevation Surface Area Surface Area Upper Surface Average Surface Area Depth Volume Cumulative Volume | Cumulative Volume
(NAVD88) (square feet) (acres) (square feet) (square feet) (feet) (cubic feet) (cubic feet) (acre feet)

0.00 5203.93 11,485 0.26 11,485 5,742 0.00 0 0 0.00
0.21 5204.14 12,790 0.29 24,275 12,137 0.21 2,549 2,549 0.06
121 5205.14 16,561 0.38 29,351 14,675 1.00 14,675 17,224 0.40
2.21 5206.14 19,441 0.45 36,002 18,001 1.00 18,001 35,225 0.81
3.21 5207.14 22,151 0.51 41,592 20,796 1.00 20,796 56,021 1.29
4.21 5208.14 24,858 0.57 47,008 23,504 1.00 23,504 79,525 1.83
6.00 5209.14 27,635 0.63 52,493 26,247 1.00 26,247 105,772 2.43
6.21 5210.14 30,534 0.70 58,169 29,085 1.00 29,085 134,856 3.10
7.02 5210.95 32,871 0.75 63,405 31,703 0.81 25,679 160,535 3.69
7.21 5211.14 33,420 0.77 66,291 33,145 0.19 6,298 166,833 3.83

Master Plan report requires 3.7 ac-ft be contained in the 100-yr which is contained at an elevation of 5210.95.

Surveyed vs As-Built Elevations Summary

Top of Outlet Structure Grate Elevation= 5,203.93 (Surveyed 08-02-2024)
7/9/2003 As-Built Top of Outlet Structure Grate Elevation= 5,201.79
Assumed NGVD29 to NAVD88 Datum Conversion (feet)= 2.14 (=5203.93-5201.79)
Lowest Point on Top of Slope Around the Spillway Area*= 5,210.98 (Surveyed 08-02-2024)
7/9/2003 As-Built Spillway Crest Elevation (Lowest Point On Spillway)= 5,208.27 (IMPORTANT: The 2003 as-builts show that the spillway elev of 5208.27 is below the 100YR WSEL of 5209.18. i.e
NO FREEBOARD WAS PROVIDED)
Pond Stage Zero Elevation (Top of Outlet Structure)= 5,203.93 (Surveyed 08-02-2024)
7/9/2003 As-Built Pond Stage Zero Elevation (Top of Outlet Structure)= 5,201.79
Total 100 YR Depth of Pond Based on Survey= 7.05 Feet (=5210.98-5203.93)
Total 100 YR Depth of Pond Based on 7/9/2003 As-Built= 6.48 Feet (=5208.27-5201.79)

*Based on survey photos, the concrete spillway shown on the 7/9/2003 As-Builts by Hurst & Associates either doesn’t exist or is completely buried

NOTE: Based on comparing the elevations shown on the 7/9/2003 As-Builts by Hurst & Associates to our surveyed elevations, there appears to be a vertical datum shift



Pond Volume Check
Existing Detention Pond A2

Subdivision EX Pond A2 Volume Check Project Name: Village Cooperative Erie
Location Erie Project No. 16162.00
By: AHC
Checked By:

Date: 10/30/2024

Existing Pond A-2 Stage-Storage Table (As-Built VS. Surveyed!

As-Built As-Built Surveyed Surveyed
Lower Surface Average Lower Surface Average As-Built As-Built Surveyed Surveyed
Assumed Datum | Converted As-Built As-Built As-Built Surveyed Surveyed + Surface + Surface As-Built As-Built Surveyed Surveyed Cumulative Cumulative Cumulative Cumulative
Stage As-Built Elevation | Conversion Factor Elevation Surface Area | Surface Area | Surface Area | Surface Area Upper Surface Area Upper Surface Area Depth Volume Depth Volume Volume Volume Volume Volume
(NGVD29) (feet) (NAVD88) (square feet) (acres) (square feet) (acres) (square feet) (square feet) (square feet) (square feet) (feet) (cubic feet) (feet) (cubic feet) (cubic feet) (acre feet) (cubic feet) (acre feet)
0.00 5201.79 +2.14 5203.93 12,632 0.29 11,485 0.26 12,632 6,316 11,485 5,742 0.00 0 0.00 0 0 0.00 0 0.00
0.21 5202.00 +2.14 5204.14 13,068 0.30 12,790 0.29 25,700 12,850 24,275 12,137 0.21 2,699 0.21 2,549 2,699 0.06 2,549 0.06
121 5203.00 +2.14 5205.14 15,682 0.36 16,561 0.38 28,750 14,375 29,351 14,675 1.00 14,375 1.00 14,675 17,073 0.39 17,224 0.40
221 5204.00 +2.14 5206.14 17,860 0.41 19,441 0.45 33,541 16,771 36,002 18,001 1.00 16,771 1.00 18,001 33,844 0.78 35,225 0.81
3.21 5205.00 +2.14 5207.14 20,038 0.46 22,151 0.51 37,897 18,949 41,592 20,796 1.00 18,949 1.00 20,796 52,793 .72 56,021 1.29
4.21 5206.00 +2.14 5208.14 22,651 0.52 24,858 0.57 42,689 21,344 47,008 23,504 1.00 21,344 1.00 23,504 74,137 1.70 79,525 1.83
6.00 5207.00 +2.14 5209.14 25,265 0.58 27,635 0.63 47,916 23,958 52,493 26,247 1.00 23,958 1.00 26,247 98,095 2.25 105,772 2.43
6.21 5208.00 +2.14 5210.14 28,314 0.65 30,534 0.70 53,579 26,789 58,169 29,085 1.00 26,789 1.00 29,085 124,884 2.87 134,856 3.10
7.21 5209.00 +2.14 5211.14 31,363 0.72 33,420 0.77 59,677 29,839 63,954 31,977 1.00 29,839 1.00 31,977 154,723 3.55 166,833 3.83
7.39 5209.18 +2.14 5211.32 31,912 0.73 33,936 0.78 63,275 31,638 67,356 33,678 0.18 5,695 0.18 6,062 160,418 3.68 172,895 3.97
8.21 5210.00 +2.14 5212.14 34,412 0.79 n/a n/a 66,324 33,162 n/a n/a 0.82 27,193 n/a n/a 187,611 4.31 n/a n/a

Master Plan report requires 3.7 ac-ft be contained in the 100-yr which was provided in the as-builts at an elevation of 5209.18. This is 0.91' above the constructed spillway elevation i.e. no freeboard was provided based on as-builts|
Based on the surveyed contours, the required 3.7 acre-feet is contained in the surveyed contours at an elevation of 5210.95

NOTES: *Based on survey photos, the concrete spillway shown on the 7/9/2003 As-Builts by Hurst & Associates either doesn’t exist or is completely buried
Based on comparing the elevations shown on the 7/9/2003 As-Builts by Hurst & Associates to our surveyed elevations, there appears to be a vertical datum shift

Surveyed vs As-Built Elevations Summary

Top of Outlet Structure Grate Elevation= 5,203.93 (Surveyed 08-02-2024)
7/9/2003 As-Built Top of Outlet Structure Grate Elevation= 5,201.79
Assumed NGVD29 to NAVD88 Datum Conversion (feet)= 2.14 (=5203.93-5201.79)
Lowest Point on Top of Slope Around the Spillway Area*= 5,210.98 (Surveyed 08-02-2024)
7/9/2003 As-Built Spillway Crest Elevation (Lowest Point On Spillway)= 5,208.27 (IMPORTANT: The 2003 as-builts show that the spillway elev of 5208.27 is 0.91' below the 100YR WSEL of 5209.18. i.e NO FREEBOARD WAS PROVIDED)
Pond Stage Zero Elevation (Top of Outlet Structure)= 5,203.93 (Surveyed 08-02-2024)
7/9/2003 As-Built Pond Stage Zero Elevation (Top of Outlet Structure)= 5,201.79
Total 100 YR Depth of Pond Based on Survey= 7.05 Feet (=5210.98-5203.93)
Total 100 YR Depth of Pond Based on 7/9/2003 As-Built= 6.48 Feet (=5208.27-5201.79)




NCAT Datum Converison Tool

For Reference Only

Coordinate Conversion and Transformation Tool (NCAT)

V National Geodetic Survey
e e e e T

Single Point Conversion Mulfipoint Conversion Web services Downloads Tulorial & FAQs About NCAT

Convert/Transform from:

Horizantal ® Horizontal+height XZ
Select the type of horizontal coordinate: ® Geodsfic latdong SPC utM USNG
Select a height Elipsoidal # Orthometric

T : Enter lat-on in decimal degress

{ Lat 400021400000
\ esiianat -~ Lon -105 0209820000
e U';' or degrees-minutes-seconds
| Lat N - 40-00-07 70400
Fort Collins /
& Groel:
| e =t Lon w - 105011553520
=Sy L
B - or drag map marker to a iocation of interes!
pr = ‘}’"’" - Input reference frame NADSH1986 = Output reference frame NADS32011 =
3 - ) . - - (historically called 'horizontal datum’) L (historically called "horizontal datum') il
| Don't see & reference frame in the list?Click hese to learm more
e Orthemetric Height 517770
: Epines Units of height s .
Input geopotential datum NGVD29 - Output geopotential datum NAVDSS =
) (historically called 'vertical datum’) (histarically called ‘vertical datum’)
[Puatic

Click biue barfs) fo expandicolapss

SPC zone

Leafiet | Sources

Auto Pick (defaull zone) -

Transformed Coordinale

Input Coordinate
Latitude N40° 00’ 07 70400"
N400007 70400
40.0021400000

Longitude ~ E254 58' 44.46430"
W1050115.53520

-105.0209820000

Ellipsoid Not given
Height

(usfty

Orthometric 5117769
Height

(usfty

Reference  NADS83{1386)
Frame

Geopolential NGVD29
Datum

Output Coordinate
Latitude N407 00' 07 71831

N400007 71831

40.0021439751

Longitude ~ E254° 58' 44.46305"
W1050115 53095

-105.0209508194

Ellipsoid Not given
Height

(usft)

Orihometric 5120.889
Height

(usft)

Reference  NADB3({2011)
Frame

Geopolenfial NAVDSS
Datum

Total Change + Uncertainty

Lafitude 0 011431" =0 001048"

(0.441 m=0.0324 m)

Longilude  0.00425° +0.001057"
(0.101 m =0.0251 m)

Ellipsoid Not given

Height

Orthometric  3.120 usft £0.102 usft
Height

'Apprnwmate value to aid inferpretation and not an actual distance. See TM NOS NGS 82 for more details.

Note: The 3.12’ conversion is unrealistic based on comparing the as-built vs surveyed elevations. Used 2.14’ conversion instead



PIPE OUTFALL RIPRAP SIZING CALCULATIONS

Subdivision: Village Cooperative Erie Project Name: Vista Ridge
Location: Erie Project No.: 16162.00
Calculated By: AHC
Checked By:
Date: 10/31/24
STORM DRAIN SYSTEM
DESIGN POINT DESIGN POINT DESIGN POINT Notes
Qoo (cF9): 68.7 \F,ls(.)\gftj:z the greater of proposed
Conduit Pipe
D, Pipe Diameter (in): 42
W, Box Width (ft): N/A
H, Box Height (ft): N/A
Y., Tailwater Depth (ft): 5.60 (=100YR WSEL) If unknown, use Y /D ; (or H)=0.4
Y{/Dc orY/H 1.60
Q/D*® or Q/(WH*?) 3.00
Supercritical? No
Y, Normal Depth (ft) [Supercritical]: 0.00
D, H, (in) [Supercritical]: N/A Da=(D.*Y,)/2
Riprap d s, (in) [Supercritical]: N/A
Riprap d s, (in) [Subcritical]: 1.65
Required Riprap Size: L Fig. 9-38 or Fig. 9-36
d s (in): 9
Expansion Factor, 1/(2 tan@): 6.67 Read from Fig. 9-35 or 9-36
o: 0.07
Erosive Soils? Yes
Area of Flow, A (ft)): 13.74 A =QNV
Length of Protection, L , (ft): 7.0 L=(1/(2 tan 6))(At/Yt - D)
Min Length (ft) 10.5 Min L=3D or 3H
Max Length (ft) 35.0 Max L=10D or 10H
Min Bottom Width,T (ft): 25 T=2*(Ly*tan)+W
Design Length (ft) 10.5
Design Width (ft) 25
Riprap Depth (in) 18 Depth=2(dsp)
Type Il Bedding Depth (in)* 6 *Not used if Soil Riprap
Cutoff Wall No

Cutoff Wall Depth (ft)

Depth of Riprap and Base

Cutoff Wall Width (ft)

Note: No Type Il Base to be used if Soil Riprap is specified within the plans
* For use when the flow in the culvert is supercritical (and less than full).

X:\1610000.al1\1616200\Excel\Drainage\1616200 Rational Calcs_v2.08.xlsm

Page 1 of 2 10/31/2024



© = Expansion Angle
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Figure 9-35. Expansion factor for circular conduits

© = Expansion Angle

Z T
ARVIVAvivivive
AN
L i ]/
N VivivsY
" AL

_M/

o R 2 3 4 5 6 7 8 -] 10
TAILWATER DEPTH/ CONDUIT HEIGHT-Y;/H

Figure 9-36. Expansion factor for rectangular conduits
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Phase Il Drainage Report For Village Cooperative Of Erie At Vista Ridge September 2024

APPENDIX D
REFERENCE MATERIAL




STORM DRAINAGE FACILITIES SECTION 800

813.03 Runoff Computations, Colorado Urban Hydrograph Procedure (CUHP)

The CUHP method is generally applicable to drainage basins greater than 90 acres. However, the
CUHP is required for watershed areas larger than 160-acres. The procedures for the CUHP, as
explained in the Urban Storm Drainage Criteria Manual, shall be followed in the preparation of
drainage reports and storm drainage facility designs in the Town. The CUHP program requires the
input of a design storm, either as a detailed hyetograph or as a 1-hour rainfall depth. The program for
the latter using the 2-hour storm distribution recommended in the Urban Storm Drainage Criteria
Manual generates a detailed hyetograph distribution. The 1-hour rainfall depths for the Town of Erie
are presented in Table 800-2.

Table 800-2
TOWN OF ERIE
ONE-HOUR RAINFALL DEPTH

Design Storm Rainfall Depth (in.)
2-Year 0.81
5-Year 1.11

10-Year 1.39
25-Year 1.84
50-Year 2.24
100-Year 2.68
500-Year 3.89

The hydrograph from the CUHP program must be routed through any proposed conveyance facility
using the Storm Water Management Model (SWMM) or a similar method approved by the Town
Engineer.

813.04 Runoff Computations, Rational Method

The Rational Method will be utilized for sizing storm sewers and for determining runoff magnitude
from un-sewered areas. The limit of application of the Rational Method is approximately 160
acres. When the drainage basin exceeds 160 acres, the CUHP method shall be used.

The procedures for the Rational Method, as explained in the Urban Storm Drainage Criteria
Manual, shall be followed in the preparation of drainage reports in the Town.

813.05 Runoff Coefficients
Rational method runoff coefficients: The runoff coefficient (C) to be used in conjunction with the

Rational Method will be calculated using the percent imperviousness shown in Table 800-3 as
explained in the Urban Storm Drainage Criteria Manual.

STANDARDS AND SPECIFICATIONS 01/2022 PAGE 800-6



STORM DRAINAGE FACILITIES SECTION 800

TABLE 800-7
ALLOWABLE PAVEMENT ENCROACHMENT AND DEPTH OF FLOW
FOR INITIAL STORM RUNOFF

Street Classification Maximum Encroachment*
Local No curb overtopping; flow may spread to crown of street.
Collector No curb overtopping; flow spread must leave the equivalent

of one 10-foot driving lane clear of water.

Arterials No curb overtopping; flow spread must leave the equivalent
of two 10-foot driving lanes clear of water - one lane in each
direction.

Freeways No encroachment is allowed on any traffic lane.

*  Where no curbing exists, encroachment will not extend past property lines.

The storm sewer system will commence at the point where the maximum allowable encroachment
occurs.

C. In relation to street capacity for major storm, the allowable depth of flow and
inundated area for the major design storm will not exceed the limitations set forth in
Table 800-8:
TABLE 800-8

ALLOWABLE DEPTH OF FLOW AND INUNDATED AREA FOR
MAJOR STORM RUNOFF

Street Allowable Depth and Inundated Areas
Classification
Local & Collector | Residential dwellings and public, commercial, and industrial buildings
shall be no less than 12 inches above the 100-year flood at the ground
line or lowest water entry of the building. The depth of water over the
gutter flow line must not exceed 12 inches.
Arterial & Freeway | Residential dwellings and public, commercial, and industrial buildings
must be no less than 12 inches above the 100-year flood at the ground
line or lowest water entry of the building. The depth of water must not
exceed the street crown to allow operation of emergency vehicles. The
depth of water over gutter flow line must not exceed twelve (12).inches

D. Cross street flow: Cross street flow will occur by one of the following methods.
One method is runoff which has been flowing in a gutter and then flows across the
street to the opposite gutter or inlet. The second case is flow from some external
source, such as a drainageway or conduit, which will flow across the crown of the
street when the conduit capacity is exceeded. Allowable Cross Street Flow is set
forth in Table 800 -9.

STANDARDS AND SPECIFICATIONS 01/2022 PAGE 800-19



STORM DRAINAGE FACILITIES SECTION 800

TABLE 800-9
ALLOWABLE CROSS STREET FLOW

Street Classification Initial Storm Flow Major Storm Flow

12 inches of depth above

Local 6 inches of depth in crosspan. gutter flow line.

Where cross-pans allowed, 12 inches of depth above

Collector depth of flow must not exceed .
6 inches. gutter flow line.
Avrterial/Freeway None. No cross flow.
815.03 Storm Sewers and Storm Inlets

Except as subsequently modified, the design of storm sewers and inlets shall conform to the criteria
set forth in the Urban Storm Drainage Criteria Manual. Both the initial and major storm events
shall be considered to size the storm sewer system. Storm sewers and inlets shall be of sufficient
capacity to adequately carry the expected runoff from the initial design storm, minimum. There
are conditions when the storm sewer system needs to be sized to convey flows greater than the
initial design storm (and as much as the major storm event). The storm sewer system and
subsequent storm inlets will commence at all locations where the allowable street capacity is
exceeded or wherever ponding of water is likely to occur. No bubblers will be allowed. The
minimum allowable pipe size to be used in storm sewers and laterals will be as listed in Table 800-
10:

TABLE 800-10
MINIMUM ALLOWABLE PIPE SIZE

Type of Conduit Min. Inside Pipe Dia.
Main Trunk Sewer 18"
Short Laterals 15"

Storm sewer grade shall be such that a minimum cover is maintained to withstand AASHTO HS-
20 loading on the pipe. The minimum cover depends upon the pipe size, type and class, and soil
bedding condition, but shall not be less the 18 inches for reinforced concrete pipe (RCP) and 24
inches for high density polyethylene (HDPE), when allowed by the Town Engineer, at any point
along the pipe.

Arch pipes will be allowed where design conditions dictate, provided that the minimum cross-
sectional areas will not be less than the equivalent pipe size specified above. All storm sewer
conduits shall be of sufficient structural strength to withstand an H-20 design load.

The maximum allowable distance between manholes or other suitable appurtenances for cleanouts
shall not exceed those listed in Table 800-11:

STANDARDS AND SPECIFICATIONS 01/2022 PAGE 800-20
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E SCOTT, COX & ASSOCIATES, INC.  consulting engineers ® surveyors

February 29, 2008

Mr. R. Martin Ostholthoff
Senior Planner

Town of Erie

645 Holbrook Street

P.O. Box 750

Erie, Colorado 80516

Reference:  Drainage Conformance Letter
Lots 1 and 2 — Vista Ridge Filing No. 11 Replat A — Erie, Colorado
Scott, Cox & Associates Project Number 08143C

Dear Mr. Ostholthoff:

This conformance letter is submitted as the final analysis of the existing and
proposed conditions for the two (2) new commercial buildings located in Lots 1
and 2, Block 1 of the Vista Ridge Filing No. 11 Replat A Subdivision in the Town
of Erie, Colorado. The site is located in the SE1/4 of Section 32, Township 1N,
Range 68W of the 6th Principal Meridian in the Town of Erie, Weld County, State
of Colorado. The site is bounded by an existing detention pond in Tract 12 of the
Vista Ridge Subdivision to the north, by existing commercial buildings to the east,
by State Highway 7 to the south, and open space to the west.

This report is being prepared to accompany the Site Review and Minor
Subdivision applications for the project. The purpose of this conformance letter is
to address specific drainage issues related to the proposed site changes. This
study meets the requirements set forth in the Town of Erie Design and
Development Standards.

The 2.59 acre site was currently undeveloped with native ground covering the
entire site. Overlot grading on this site was completed during the Fall of 2007
based on the previously approved Filing No. 11 site development plans. Existing
drainage patterns are shown on the Preliminary Grading and Drainage Plan that
is included with this report. The site currently slopes from the south to the north
at grades ranging from 2.0% to 25%.

There is currently one offsite basin that contributes runoff to the project site.
Runoff within Basin OS1 enters the site from the south and the State Highway 7
right-of-way. Flows will be directed to the proposed storm sewer located at the
north side of the site.

1530 55th Street ¢ Boulder, Colorado 80303 ¢ (303) 444-3051 ¢ Fax: (303) 444-3387



Mr. R. Martin Ostholthoff
Town of Erie

February 29, 2008

Page 2 of 3

The Preliminary Grading and Drainage Plan shows the proposed site plan, on-site
grading and overland flow directions. Under the proposed conditions, storm
water will be conveyed to the north via overland, channel, and gutter flow to the
proposed inlets located near the north side of the site. From there, runoff will be
routed to the existing regional detention pond (Pond A-2) via the existing storm
sewer, ultimately discharging into Coal Creek.

The roof drainage will be collected in a roof drain system which will convey
runoff to the proposed inlets. Proposed drainage patterns are shown on the

Preliminary Grading and Drainage Plan that is included with this report.

Existing and proposed runoff calculations have been enclosed with this report
and are listed in Table No. 1.

TABLE 1
RUNOFF CALCULATIONS SUMMARY

5-vear Peak 10-vear Peak 100-vear Peak

Drainage Basin Area Runoff Runoff Runoff
(acres) (cfs) (cfs) (cfs)

Historic

Basin H 2.59 1.36 2.78 8.55
Total:  2.59 1.36 2.78 8.55

Proposed

Basin A 2.59 6.53 8.57 14.33
Total:  2.59 6.53 8.57 14.33

Offsite

Basin OS1 0.86 2.37 3.10 5.78

In the approved Drainage Map for Vista Ridge Filing No. 11, prepared by CLC
Associates, Inc. revised June 25, 2007, a detention pond (Pond A-2) located at the
northwest corner of the site was designed to mitigate the increase in runoff from
this portion of the proposed subdivision. This pond was designated to contain
122,620 cubic yards of storage capacity. The proposed site was contained in
Basin C1 and was designed to accommodate a 100-year discharge of 16.40 cfs at a
100-yr runoff coefficient of C=0.89. The 100-yr discharge for the proposed site is
14.33 and the 100-year runoff coefficient is C=0.79. In accordance with the
drainage report, proposed runoff from the developed portion of the site, Basin A
and OS1, will be directed to the existing detention Pond A-2.




Mr. R. Martin Ostholthoff
Town of Erie

February 29, 2008

Page 3 of 3

The previous studies have been designed to accommodate the developed runoff
from the proposed site as a portion of the allowable release rate from the site and
draining into the existing pond.  Therefore no onsite detention storage is
required.

Should you have any questions or comments regarding this letter kindly give me
a call.

Sincerely,

SCOTT, COX & ASSOCIATES, INC.
Donald P. Ash, P.E.

Chief Civil Engineer

Enclosures



STORM DRAINAGE FACILITIES SECTION 800

TABLE 800-3
RUNOFF COEFFICIENTS (C) FOR RATIONAL METHOD

FREQUENCY

LAND USE OR SURFACE PERCENT 2 5 10 100
CHARACTERISTICS IMPERVIOUS
Business

Commercial Areas 95 87 87 .88 .89

Neighborhood Areas 70 .60 .65 .70 .80
Residential

Single-Family * 40 45 .50 .60

Multi-Unit (detached) 50 45 .50 .60 .70

Multi-Unit (attached) 70 .60 .65 .70 .80

1/2 Acre Lot or Larger * 30 35 40 .60

Apartments 70 .65 .70 .70 .80
Industrial

Light Areas 80 71 72 .76 .82

Heavy Areas 90 .80 .80 .85 .90
Parks, Cemeteries 7 10 18 25 45
Playgrounds 13 15 20 30 .50
Schools 50 45 .50 .60 .70
Railroad Yard Areas 20 .20 25 35 45
Undeveloped Areas

Historic Flow Analysis 2 (See "Lawns")

Greenbelts, Agricultural

Offsite Flow Analysis

(when land use not defined) 45 43 47 .55 .65
Streets

Paved 100 .87 .88 90 93

Gravel 40 40 A5 .50 .60
Drives and Walks 96 .87 .87 .88 .89
Roofs 90 .80 .85 .90 .90
Lawns, Sandy Soil 0 .00 01 .05 20
Lawns, Clay Soil 0 .05 15 25 .50

Note: These Rational Formula coefficients may not be valid for large basins.

* Refer to Urban Storm Drainage Criteria Manual for percent impervious values.
813.06 Rainfall Intensities

The rainfall intensities to be used in the computation of runoff using the Rational Method shall be
obtained from the Rainfall Intensity Duration Curves for the Town of Erie, included in these
STANDARDS AND SPECIFICATIONS.

STANDARDS AND SPECIFICATIONS 2/2007 PAGE 800-7



STORM DRAINAGE FACILITIES SECTION 800

Rainfall Intensity Duration Curves

10.00

9.00

8.00

7.00

6.00

5.00

4.00

Rainfall Intensity (Inches per Hour)

3.00

2.00

1.00

0.00
5 10 15 20 25 30 35 40 45 50 55 60

Time of Concentration (Minutes)

—*—100-year —®—10-year 4 5-year ™ 2-year ‘

814.00 Detention
814.01 General
On site detention is required for all new development, expansion, and redevelopment. The required

minimum detention volume and maximum release rates at these volumes for the 10-year and 100-
year storms shall be determined in accordance with the procedure and data set forth in this criteria.

STANDARDS AND SPECIFICATIONS 2/2007 PAGE 800-8



SCOTT, COX & ASSOCIATES, INC. PROJECT #: 08143C
consulting engineers - surveyors DATE: 2/22/2008
BY: DPA

EXISTING, BASIN H

2 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 0.00 0.87
ROOF 0.00 0.80
LANDSCAPE 2.59 0.05
TOTAL AREA 2.59 0.05 =WEIGHTED C

5 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 0.00 0.87
ROOF 0.00 0.85
LANDSCAPE 2.59 0.15
TOTAL AREA 2.59 0.15 =WEIGHTED C

10 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 0.00 0.88
ROOF 0.00 0.90
LANDSCAPE 2.59 0.25
TOTAL AREA 2.59 0.25 =WEIGHTED C

100 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 0.00 0.89
ROOF 0.00 0.90
LANDSCAPE 2.59 0.50
TOTAL AREA 2.59 0.50 =WEIGHTED C

PERCENT IMPERVIOUS 5.00



SCOTT, COX & ASSOCIATES INC. PROJECT NO.:  08143C
consulting engineers - surveyors DATE: 2/22/2008

BY: DPA
STORM RUNOFF HYDROLOGY
Rational Method

Condition: HISTORIC Basin Identification: BASIN H
Land Use: UNDEVELOPED Design Frequencies: 2, 5, 10 & 100 year
Basin Area (A) = 2.59 acres Comments:
Runoff Coefficients (C) =
2 year 5 year 10 year 100 year
0.05 0.15 0.25 0.50
Given
Overland flow length (Lo) 425 feet (500 feet maximum)
Overland flow slope (S) 3.0 %
Channel travel length (Lc) 0.0 feet
Channel velocity (V) 2.0 feet/second

Intensity (1)

Ti, Initial time of Concentration:
Urban Basin

Ti = 1.8%(1.1-C5)*(Lo™0.5)/(S"0.333) (intial design pt.) Ti= 24.5 min.
Ti minimum for Urban Basins = 5 min.
Greater of Calculated Ti and 5 minutes Ti= 24,5 min.
Urban Basin
Ti = (Lo/180) + 10 min. (initial design pt.) Ti= 12.4 min.

Tt, Travel time of Flow:
Urban and Non-Urban Basins
Travel time, Tt = Lc/V(fps)*60 sec./min. Tt= 0.0 min.

Tc, Time of Concentration (Tc = Ti + Tt)
Non-Urban Tc= 24.5 min.
Urban Tc= 12.4 min.

From Rainfall Intensity Duration Curves
Town of Erie Standards and Specifications - Section 800 - Storm Drainage Facilities

2 year 5 year 10 year 100 year

2.50 3.50 4.30 6.60

Peak Flow (Q) = C*I*A (cfs)

2 year 5 year 10 year 100 year

0.32 1.36 2.78 8.55




SCOTT, COX & ASSOCIATES, INC. PROJECT #: 08143C
consulting engineers - surveyors DATE: 2/22/2008
BY: DPA

PROPOSED, BASIN A

2 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 1.63 0.87
ROOF 0.28 0.80
LANDSCAPE 0.67 0.05
TOTAL AREA 2.59 0.65 =WEIGHTED C

5 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 1.63 0.87
ROOF 0.28 0.85
LANDSCAPE 0.67 0.15
TOTAL AREA 2.59 0.68 = WEIGHTED C

10 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 1.63 0.88
ROOF 0.28 0.90
LANDSCAPE 0.67 0.25
TOTAL AREA 2.59 0.72 =WEIGHTED C

100 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 1.63 0.89
ROOF 0.28 0.90
LANDSCAPE 0.67 0.50
TOTAL AREA 2.59 0.79 =WEIGHTED C

PERCENT IMPERVIOUS 66.62



SCOTT, COX & ASSOCIATES INC.
consulting engineers - surveyors

Condition: PROPOSED
Land Use: COMMERCIAL
Basin Area (A) =

STORM RUNOFF HYDROLOGY

Rational Method

Runoff Coefficients (C) =

Intensity (1)

PROJECT NO.:
DATE:
BY:

Basin Identification: BASIN A

08143C
2/22/2008
DPA

Design Frequencies: 2, 5, 10 & 100 year

2.59 acres Comments:
2 year 5 year 10 year 100 year

0.65 0.68 0.72 0.79
Given
Overland flow length (Lo) 260 feet (500 feet maximum)
Overland flow slope (S) 2.0 %
Channel travel length (Lc) 410.0 feet
Channel velocity (V) 7.0 feet/second

Ti, Initial time of Concentration:
Urban Basin
Ti = 1.8%(1.1-C5)*(Lo™0.5)/(S"0.333) (intial design pt.)
Ti minimum for Urban Basins = 5 min.
Greater of Calculated Ti and 5 minutes

Urban Basin
Ti = (Lo/180) + 10 min. (initial design pt.)

Tt, Travel time of Flow:
Urban and Non-Urban Basins
Travel time, Tt = Lc/V(fps)*60 sec./min.

Tc, Time of Concentration (Tc = Ti + Tt)
Non-Urban
Urban

From Rainfall Intensity Duration Curves

Ti=

Ti=

Ti=

9.7

9.7

11.4

1.0

10.6
10.6

Town of Erie Standards and Specifications - Section 800 - Storm Drainage Facilities

Peak Flow (Q) = C*I*A (cfs)

2 year 5 year 10 year 100 year
2.70 3.70 4.60 7.00

2 year 5 year 10 year 100 year
4.55 6.53 8.57 14.33

min.

min.

min.

min.

min.
min.



SCOTT, COX & ASSOCIATES, INC. PROJECT #: 08143C
consulting engineers - surveyors DATE: 2/22/2008
BY: DPA

OFF SITE, BASIN OS1

2 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 0.48 0.87
ROOF 0.00 0.80
LANDSCAPE 0.38 0.05
TOTAL AREA 0.86 0.51 =WEIGHTED C

5 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 0.48 0.87
ROOF 0.00 0.85
LANDSCAPE 0.38 0.15
TOTAL AREA 0.86 0.55 =WEIGHTED C

10 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 0.48 0.88
ROOF 0.00 0.90
LANDSCAPE 0.38 0.25
TOTAL AREA 0.86 0.60 = WEIGHTED C

100 YEAR WEIGHTED RUNOFF COEFFICIENT

SURFACE AREA C
DRIVES AND WALKS 0.48 0.89
ROOF 0.00 0.90
LANDSCAPE 0.38 0.50
TOTAL AREA 0.86 0.72 =WEIGHTED C

PERCENT IMPERVIOUS 52.67



SCOTT, COX & ASSOCIATES INC.
consulting engineers - surveyors

Condition: PROPOSED
Land Use: COMMERCIAL
Basin Area (A) =

STORM RUNOFF HYDROLOGY

Rational Method

Runoff Coefficients (C) =

Intensity (1)

PROJECT NO.:  08143C
DATE: 2/22/2008
BY: DPA

Basin Identification: BASIN OS1

Design Frequencies: 2, 5, 10 & 100 year

0.86 acres Comments:
2 year 5 year 10 year 100 year

0.51 0.55 0.60 0.72
Given
Overland flow length (Lo) 80 feet (500 feet maximum)
Overland flow slope (S) 5.0 %
Channel travel length (Lc) 0.0 feet
Channel velocity (V) 2.0 feet/second

Ti, Initial time of Concentration:
Urban Basin
Ti = 1.8%(1.1-C5)*(Lo™0.5)/(S"0.333) (intial design pt.)
Ti minimum for Urban Basins = 5 min.
Greater of Calculated Ti and 5 minutes

Urban Basin
Ti = (Lo/180) + 10 min. (initial design pt.)

Tt, Travel time of Flow:
Urban and Non-Urban Basins
Travel time, Tt = Lc/V(fps)*60 sec./min.

Tc, Time of Concentration (Tc = Ti + Tt)
Non-Urban
Urban

From Rainfall Intensity Duration Curves

Ti=

Ti=

Ti=

5.1

51

10.4

0.0

5.1
5.1

Town of Erie Standards and Specifications - Section 800 - Storm Drainage Facilities

Peak Flow (Q) = C*I*A (cfs)

2 year 5 year 10 year 100 year
3.50 5.00 6.00 9.40

2 year 5 year 10 year 100 year
1.53 2.37 3.10 5.78

min.

min.

min.

min.

min.
min.
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LEGEND

LOTS AND BOUNDARIES
PROPERTY LINE

STREETS
PROPOSED CURB AND GUTTER

EXISTING CURB AND GUTTER

PROPOSED SIDEWALK
EXISTING SIDEWALK
GRADING

PROPOSED RETAINING WALL
EXISTING MINOR CONTOUR
EXISTING MAJOR CONTOUR
PROPOSED MINOR CONTOUR
PROPOSED MAJCR CONTOUR
PROPOSED FLOW DIRECTION

STORM DRAIN

PROPOSED STORM SEWER W/
PIPE SIZE, MANHOLE & INLET

—e— DRAINAGE BASIN DESIGNATION

WF —~=————— 100YR RUNOFF COEFFICIENT

AREA IN ACRES

BASIN SUMMARY TABLE

BASIN | RUNOFF | RUNOFF
BASIN | AREA | 5-YEAR | 100-YEAR
(ACRES) | (CFS) (CFS)

Al 1.33 5.43 “0.40

A7 o8 2.54 4.88

A3 o 163 =13

A4 C17 .71 1.43

31 0.47 2.05 394

311 C.57 2.46 474

52 0.73 304 .83

33 3.51 217 413

54 C.21 0.90 177

35 0.26 0.89 214

il 2.59 9.03 16.40

c2 1.35 4.70 11.31

o1 443 547 28.01

GENERAL NOTES

THE POSSIBILITY OF EROSION

1. THIS PLAN IS INTENDED TO BE USED AS A REFERENCE IN
CONJUNCTION WITH THE FINAL DRAINAGE REPORT. DO NOT USE
THIS PLAN FOR CONSTRUCTION.

2. ALL STORM SEWER CONSTRUCTION (ie PIPE LINE, INLETS,
MANHOLES) SHALL BE IN ACCORDANCE WITH TOWN OF ERIE
STANDARDS AND SPECIFICATIONS

3. THE CONTRACTOR SHALL PHASE GRADING ACTIVITES TO LIMIT

DETENTION POND SUMMARY TABLE

wacv 10-YR 10—YR + WQCV | 100-YR 100—YR + waC
VOLUME REQUIRZD (CU. FT.) | 25,251 52,493 77.745 97,36¢ 122,620
VOLUME PROVIDZD (CU. FT.) | 25,251 52,493 77,745 97,369 122,620
WATER SURFACE SLEVATION [ 520283 5205.59 5207.39

BENCHMARK

THE “ORTH QUARTZR CORNER OF SECTION 32 BEING A 3.5" A_UMINUN CAP STAMPZD PLS ~4108

5117.77 (

NGVD 29).

NOTE — BENCHMARK VERIFICAT ON: CONTRACTOR SHALL USE BZINCHMARKS AND DATUMS SHOWN HEREON TO SZT
PROJECT BENCAMARK(S), BY RUNNING A LEVIL LOCP BZTWZEN AT LEAST TWO SENCHNMARKS, AND SHALL PRCVIDE
SLRVEY NCTES 0= SUCH 70 PROJECT ENGINEER PRIOR "0 COMMENCING CONSTRUCTICA.
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E SCOTT, COX & ASSOCIATES, INC.  consulting engineers ® surveyors

May 6, 2008

Mr. R. Martin Ostholthoff
Town of Erie

645 Holbrook Street

P.O. Box 750

Erie, Colorado 80516

Reference:  Drainage Conformance Letter
Lot 5 Minor Subdivision — Vista Ridge Filing No. 11 — Erie, Colorado
Scott, Cox & Associates Project Number 08143C

Dear Mr. Ostholthoff:

This conformance letter is submitted as the final analysis of the existing and
proposed conditions for the three (3) new commercial buildings located in Lot 5,
Block 1 of the Vista Ridge Filing No. 11 Subdivision in the Town of Erie,
Colorado. The site is located in the SE1/4 of Section 32, Township 1N, Range
68W of the 6th Principal Meridian in the Town of Erie, Weld County, State of
Colorado. The site is bounded by an existing detention pond in Tract 12 of the
Vista Ridge Subdivision to the north, by existing commercial buildings to the east,
by State Highway 7 to the south, and open space to the west.

This report is being prepared to accompany the Minor Subdivision application for
the project. The purpose of this conformance letter is to address specific drainage
issues related to the proposed site changes. This study meets the requirements
set forth in the Town of Erie Design and Development Standards.

The 4.43 acre site was currently undeveloped with native ground covering the
entire site. Overlot grading on this site was completed during the Fall of 2007
based on the previously approved Filing No. 11 site development plans. The site
currently slopes from the south to the north at grades ranging from 2.0% to 25%.

Under the proposed conditions, storm water will be conveyed to the north via
overland, channel, and gutter flow to the proposed inlets located near the north
side of the site. From there, runoff will be routed to the existing regional
detention pond (Pond A-2) via the existing storm sewer, ultimately discharging
into Coal Creek. The roof drainage will be collected in a roof drain system which
will convey runoff to the proposed inlets.

1530 55th Street ¢ Boulder, Colorado 80303 ¢ (303) 444-3051 ¢ Fax: (303) 444-3387



Mr. R. Martin Ostholthoff
Town of Erie

May 6, 2008

Page 2 of 3

Existing and proposed runoff calculations have been enclosed with this report
and are listed in Table No. 1.

TABLE 1
RUNOFF CALCULATIONS SUMMARY

5-vear Peak 10-vear Peak 100-vear Peak

Drainage Basin Area Runoff Runoff Runoff
(acres) (cfs) (cfs) (cfs)
Historic
Basin H 4.43 2.13 443 13.51
Total:  4.43 2.13 4.43 13.51
Proposed
Basin D 4.43 8.35 10.85 19.49
Total:  4.43 8.35 10.85 19.49

In the approved Phase III Drainage Study for Vista Ridge Filing No. 11, prepared
by CLC Associates, Inc. revised May 2007, a detention pond (Pond A-2) located at
the northwest corner of the site was designed to mitigate the increase in runoff
from this portion of the proposed subdivision. CLC determined the existing
detention pond volume was 122,620 cubic feet (CF) at a 100-year water surface
elevation (WSEL) of 5207.39. The total detention pond volume provided was
170,204 CF at a WSEL of 5209.00. The proposed site was contained in Basin D1
and was designed to accommodate a 100-year discharge of 24.77 cfs at a 100-yr
runoff coefficient of C=0.89. The 100-yr discharge for the proposed site is 19.49
and the 100-year runoff coefficient is C=0.80. In accordance with the drainage
report, proposed runoff from the developed portion of the site, Basin D, will be
directed to the existing detention Pond A-2.

The previous studies have been designed to accommodate the developed runoff
from the proposed site as a portion of the allowable release rate from the site and
draining into the existing pond.  Therefore no onsite detention storage is
required.



Mr. R. Martin Ostholthoff
Town of Erie

May 6, 2008

Page 3 of 3

Should you have any questions or comments regarding this letter kindly give me
a call.

Sincerely,

SCOTT, COX & ASSOCIATES, INC.

Donald P. Ash, P.E.

Chief Civil Engineer

Enclosures



STORM DRAINAGE FACILITIES SECTION 800

TABLE 800-3
RUNOFF COEFFICIENTS (C) FOR RATIONAL METHOD

FREQUENCY

LAND USE OR SURFACE PERCENT 2 5 10 100
CHARACTERISTICS IMPERVIOUS
Business

Commercial Areas 95 87 87 .88 .89

Neighborhood Areas 70 .60 .65 .70 .80
Residential

Single-Family * 40 45 .50 .60

Multi-Unit (detached) 50 45 .50 .60 .70

Multi-Unit (attached) 70 .60 .65 .70 .80

1/2 Acre Lot or Larger * 30 35 40 .60

Apartments 70 .65 .70 .70 .80
Industrial

Light Areas 80 71 72 .76 .82

Heavy Areas 90 .80 .80 .85 .90
Parks, Cemeteries 7 10 18 25 45
Playgrounds 13 15 20 30 .50
Schools 50 45 .50 .60 .70
Railroad Yard Areas 20 .20 25 35 45
Undeveloped Areas

Historic Flow Analysis 2 (See "Lawns")

Greenbelts, Agricultural

Offsite Flow Analysis

(when land use not defined) 45 43 47 .55 .65
Streets

Paved 100 .87 .88 90 93

Gravel 40 40 A5 .50 .60
Drives and Walks 96 .87 .87 .88 .89
Roofs 90 .80 .85 .90 .90
Lawns, Sandy Soil 0 .00 01 .05 20
Lawns, Clay Soil 0 .05 15 25 .50

Note: These Rational Formula coefficients may not be valid for large basins.

* Refer to Urban Storm Drainage Criteria Manual for percent impervious values.
813.06 Rainfall Intensities

The rainfall intensities to be used in the computation of runoff using the Rational Method shall be
obtained from the Rainfall Intensity Duration Curves for the Town of Erie, included in these
STANDARDS AND SPECIFICATIONS.

STANDARDS AND SPECIFICATIONS 2/2007 PAGE 800-7



STORM DRAINAGE FACILITIES SECTION 800

Rainfall Intensity Duration Curves

10.00

9.00

8.00

7.00
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5.00

4.00

Rainfall Intensity (Inches per Hour)

3.00

2.00

1.00

0.00
5 10 15 20 25 30 35 40 45 50 55 60

Time of Concentration (Minutes)

—*—100-year —®—10-year 4 5-year ™ 2-year ‘

814.00 Detention
814.01 General
On site detention is required for all new development, expansion, and redevelopment. The required

minimum detention volume and maximum release rates at these volumes for the 10-year and 100-
year storms shall be determined in accordance with the procedure and data set forth in this criteria.

STANDARDS AND SPECIFICATIONS 2/2007 PAGE 800-8



SCOTT, COX & ASSOCIATES INC.
consulting engineers - surveyors

Condition: HISTORIC
Land Use: UNDEVELOPED
Basin Area (A) =

STORM RUNOFF HYDROLOGY

Rational Method

Runoff Coefficients (C) =

Intensity (1)

PROJECT NO.:
DATE:

Basin Identification: BASIN H

08143C
5/6/2008

Design Frequencies: 2, 5, 10 & 100 year

Town of Erie Table 800-3

4.43 acres Comments:
2 year 5 year 10 year 100 year

0.05 0.15 0.25 0.50
Given
Overland flow length (Lo) 250 feet (500 feet maximum)
Overland flow slope (S) 6.8 %
Channel travel length (Lc) 475.0 feet
Channel velocity (V) 3.0 feet/second

Ti, Initial time of Concentration:
Urban Basin
Ti = 1.8%(1.1-C5)*(Lo™0.5)/(S"0.333) (intial design pt.)
Ti minimum for Urban Basins = 5 min.
Greater of Calculated Ti and 5 minutes

Urban Basin
Ti = (Lo/180) + 10 min. (initial design pt.)

Tt, Travel time of Flow:
Urban and Non-Urban Basins
Travel time, Tt = Lc/V(fps)*60 sec./min.

Tc, Time of Concentration (Tc = Ti + Tt)
Non-Urban
Urban

From Rainfall Intensity Duration Curves

Ti=

Ti=

Ti=

14.3

14.3

11.4

2.6

16.9
14.0

Town of Erie Standards and Specifications - Section 800 - Storm Drainage Facilities

Peak Flow (Q) = C*I*A (cfs)

2 year 5 year 10 year 100 year
2.30 3.20 4.00 6.10

2 year 5 year 10 year 100 year
0.51 2.13 4.43 13.51

min.

min.

min.

min.

min.
min.



SCOTT, COX & ASSOCIATES INC.

consulting engineers - surveyors

Condition: PROPOSED
Land Use: COMMERCIAL

Basin Area (A) = 4.43 acres Comments:
Runoff Coefficients (C) =
2 year 5 year 10 year 100 year
0.60 0.65 0.70 0.80 Town of Erie Table 800-3
Business Neighborhood Area

Given
Overland flow length (Lo) 250 feet (500 feet maximum)
Overland flow slope (S) 4.4 %
Channel travel length (Lc) 600.0 feet
Channel velocity (V) 1.1 feet/second

Intensity (1)

STORM RUNOFF HYDROLOGY

Rational Method

PROJECT NO.:
DATE:
BY:

Basin Identification: BASIN D
Design Frequencies: 2, 5, 10 & 100 year

08143C
5/6/2008
DPA

Ti, Initial time of Concentration:
Urban Basin
Ti = 1.8%(1.1-C5)*(Lo™0.5)/(S"0.333) (intial design pt.)
Ti minimum for Urban Basins = 5 min.
Greater of Calculated Ti and 5 minutes

Urban Basin
Ti = (Lo/180) + 10 min. (initial design pt.)

Tt, Travel time of Flow:
Urban and Non-Urban Basins
Travel time, Tt = Lc/V(fps)*60 sec./min.

Tc, Time of Concentration (Tc = Ti + Tt)
Non-Urban
Urban

From Rainfall Intensity Duration Curves

Ti=

Ti=

Ti=

7.8

7.8

11.4

9.1

16.9
16.9

Town of Erie Standards and Specifications - Section 800 - Storm Drainage Facilities

Peak Flow (Q) = C*I*A (cfs)

2 year 5 year 10 year 100 year
2.10 2.90 3.50 5.50

2 year 5 year 10 year 100 year
5.58 8.35 10.85 19.49

min.

min.

min.

min.

min.
min.
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LEGEND

LOTS AND BOUNDARIES
PROPERTY LINE

STREETS
PROPOSED CURB AND GUTTER

EXISTING CURB AND GUTTER

PROPOSED SIDEWALK
EXISTING SIDEWALK
GRADING

PROPOSED RETAINING WALL
EXISTING MINOR CONTOUR
EXISTING MAJOR CONTOUR
PROPOSED MINOR CONTOUR
PROPOSED MAJCR CONTOUR
PROPOSED FLOW DIRECTION

STORM DRAIN

PROPOSED STORM SEWER W/
PIPE SIZE, MANHOLE & INLET

—e— DRAINAGE BASIN DESIGNATION

WF —~=————— 100YR RUNOFF COEFFICIENT

AREA IN ACRES

BASIN SUMMARY TABLE

BASIN | RUNOFF | RUNOFF
BASIN | AREA | 5-YEAR | 100-YEAR
(ACRES) | (CFS) (CFS)

Al 1.33 5.43 “0.40

A7 o8 2.54 4.88

A3 o 163 =13

A4 C17 .71 1.43

31 0.47 2.05 394

311 C.57 2.46 474

52 0.73 304 .83

33 3.51 217 413

54 C.21 0.90 177

35 0.26 0.89 214

il 2.59 9.03 16.40

c2 1.35 4.70 11.31

o1 443 547 28.01

GENERAL NOTES

THE POSSIBILITY OF EROSION

1. THIS PLAN IS INTENDED TO BE USED AS A REFERENCE IN
CONJUNCTION WITH THE FINAL DRAINAGE REPORT. DO NOT USE
THIS PLAN FOR CONSTRUCTION.

2. ALL STORM SEWER CONSTRUCTION (ie PIPE LINE, INLETS,
MANHOLES) SHALL BE IN ACCORDANCE WITH TOWN OF ERIE
STANDARDS AND SPECIFICATIONS

3. THE CONTRACTOR SHALL PHASE GRADING ACTIVITES TO LIMIT

DETENTION POND SUMMARY TABLE

wacv 10-YR 10—YR + WQCV | 100-YR 100—YR + waC
VOLUME REQUIRZD (CU. FT.) | 25,251 52,493 77.745 97,36¢ 122,620
VOLUME PROVIDZD (CU. FT.) | 25,251 52,493 77,745 97,369 122,620
WATER SURFACE SLEVATION [ 520283 5205.59 5207.39

BENCHMARK
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5117.77 (

NGVD 29).
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PROJECT BENCAMARK(S), BY RUNNING A LEVIL LOCP BZTWZEN AT LEAST TWO SENCHNMARKS, AND SHALL PRCVIDE
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Park Engineering
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Standards Statement

“I hereby affirm that this report and plan for the final drainage design & erosion control plan of
Lot 5-A & Tract B, Block 1, Filing 11 of the Vista Ridge Development, was prepared by me (or
under my direct supervision) in accordance with the provisions of the Town of Erie Standards
and Specifications for Design and Construction of Public Improvements for the owners thereof.
I understand that the Town of Erie does not and will not assume hab111t forgrainage facilities

design by others.”

State of C
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Section 1 - General Location and Description

1.1 Project Description and Location

The proposed location for the new Goddard School site is bounded on the south by State
Highway 7, on the east by vacant land (further east is Mountain View Boulevard), on the north
by commercial (golf course) and on the west by a regional detention pond. The site is Vista
Ridge Filing No. 11, Lot 5-A & Tract B, Block 1 located in the southeast % of Section 32,
Township 1 North, Range 68 West, of the 6™ Principal Meridian in the state of Colorado. See
next page for vicinity map.

1.2 Soil Description

The soils on site are described by Terracon in their report as bores 5 & 6 for the building and P3
for the parking area. The site has been filled with import that is a sandy lean clay with claystone
fragments. Groundwater was not found in any of these 3 bores.
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Section 2 - Drainage Basin and Sub-Basins

2.1 Main Basin Description

The drainage of the site and the area around it is flowing to the northwest. The area will
eventually empty into Coal Creek. See next page of a copy of the overall topography taken from
the Erie Quad of the USGS mapping.

2.2 Sub-basin Descriptions

There are three main sub-basins that contribute ranoff flows. Runoff from a portion of the north
side of the site will sheet flow to the north as originally mapped in CLC master drainage report
(see Basin D1). The west portion of the site will sheet flow directly into Pond A-2. The south
half of the site will drain directly into the private access road to the south (into Basin C2).
Calculations have been completed (see Appendix) showing the minor and major storm flow in
this access drive. All sub-basins will flow into Pond A-2.
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Section 3 - Design Criteria

3.1 Hydrologic Criteria

Because each of the sites is less than 160-acres in size, the rational method was used to estimate
the 100-year discharge for the structure under consideration. The 100-year IDF curves from
Page 800-8 of the Town’s Standards were used to develop rainfall intensities for the calculated
time of concentration. Runoff coefficients were taken from Table 800-3, while the drainage
areas were estimated using topography and boundary information provided by Scott Cox &
Associates. All of this information is in compliance with the overall master drainage plan done
by CLC.

3.2 Hydraulic Criteria

Hydraulic analysis was done on the 18” wide concrete curb cut at the southwest portion of the
parking lot (design point 3, or DP3) and in the north flowline of Vista Village Drive to the
existing inlet. Mannings equation was used in both instances through a software from Haestad
Methods, Inc. called FlowMaster.

3.3 Detention Requirements

An existing regional detention pond is being utilized for this project. It is located directly west
of this site. No additional runoff is being proposed than what was shown in the master drainage
plan (included in the map pocket). Hurst & Associates has completed an as-built for the pond in
July 2003. This study is accepted by the town and overrides the CLC calculations shown on the
master plan. Both the master plan (CLC) and the pond asbuilt (H&A) are included in the map
pocket of this report



Section 4 - Drainage Facility Design

4.1 General Concept

The developed site for the school consists of rooftop, playground area, a parking area to the
south, and a green space buffer on the north and west sides of the building. The site is divided
into three sub-basins. ‘

4.2 Sub-basin G-W

This sub-basin represents the west portion of the Goddard School site, consisting of 0.38 acres of
grasses and playground area. It will directly discharge into the existing detention pond located at
DP1 (on the west property line).

4.3 Sub-basin G-N

The north 0.39 acres of land of the site is sub-basin G-N. It also consists of grasses and
playground area with one quarter of the roof draining to this area. It will sheet flow to the north
and collect in the temporary diversion swale located north of the property (DP2). This swale
conveys the flow directly into Pond A-2.

4.4 Sub-basin G-S

This sub-basin represents the southern parking lot and the south half of the building (representing
0.38 acres). It will sheet flow to the south and west through roof drain curb cut in the sidewalk,
2’ concrete trickle pan, a 18” curb and catch gutter, a 18” wide concrete curb cut, and finally in
the north flowline of Vista Village Drive until it enters the existing 10 Type “R” inlet. The
existing storm pipe from this inlet conveys the flow to Pond A-2.



Section 5 - Erosion Control Measures

514 Site Characteristics

The majority of the site drains at a slope of 1-2% away from the building. There are 4:1 slopes
on the north and west sides around the proposed retaining walls. The only areas of concentrated
flow over grass on the site are the two roof drain outlets to the west of the building and one to the
north. These pipes daylight past the lower retaining wall in all three cases.

5.2 Erosion Control Measures

It is proposed to installed Type ‘L’ riprap at these three locations past the lower retaining wall
(see previous paragraph). Also, silt fencing is being proposed on all 4 sides of the site with
special silt fencing provided by ERTECT Environmental on the north and west property lines. A
100’ long vehicle tracking pad will be installed at the south entry. It is also proposed to install
curb opening inlet protection for the existing 10’ Type “R” inlet in Vista Village Drive and
installing curb socks along the Drive itself as shown on the plan. Straw bales will be installed on
the east and north side of the site at the inverts of the proposed swale areas.

A concrete washout (“CW?) area is to be located east of the site for concrete trucks to clean their
machines. The contractor shall remove concrete waste as needed from this designated area.
Also, any excess spoils from the site (sod, fill) shall be deposited in an area north of the concrete
washout labeled as the stockpile (“SP”) area. This area will be circumvented on three sides with
silt fencing. '

Contractor is to follow Section 300 in the Town’s Standards and Specifications and adhere to the
notes found in the last section of the Appendix.



Section 6 - Conclusion

This study has been prepared in accordance with Town of Erie “Standards and Specifications”
and the “Urban Storm Drainage Criteria Manual”

The results of this study indicate that the proposed development will conform to the Town of
Erie’s requirements and will safely convey runoff from the site with no adverse effects or
impacts on the surrounding developments. The existing detention pond located to the west of the
site will provide the required delay of flow during peak stormwater flow periods.
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Hydrologic Calculations



STORM DRAINAGE FACILITIES SECTION 800

TABLE 800-3
RUNOFF COEFFICIENTS (C) FOR RATIONAL METHOD

ce o : . ~ FREQUENCY

LAND USE OR SURFACE -~ | PERCENT : 2. |5 10 100,
CHARACTERISTICS ~~ . |IMPERVIOUS |- = | - S |
Business .

Commercial Areas 95 .87 87 .88 .89

Neighborhood Areas 70 .60 .65 70 .80
Residential

Single-Family * 40 A5 .50 .60

Multi-Unit (detached) 50 45 .50 60 | .70

Multi-Unit (attached) 70 .60 © .65 70 .80

1/2 Acre Lot or Larger * .30 .35 40 .60

Apartments 70 .65 70 10 .80
Industrial

Light Areas 80 1 12 76 .82

Heavy Areas 90 .80 .80 .85 .90
Parks, Cemeteries 7 .10 18 25 45
Playgrounds 13 15 20 .30 S50
Schools 50 45 .50 .60 10
Railroad Yard Areas 20 20 25 .35 A5
Undeveloped Areas

Historic Flow Analysis 2 (See "Lawns")

Greenbelts, Agricultural

Offsite Flow Analysis

(when land use not defined) 45 43 47 55 .65
Streets

Paved 100 .87 .88 .90 .93

Gravel 40 40 45 .50 .60
Drives and Walks 96 .87 .87 .88 .89
Roofs 90 .80 .85 .90 90
Lawns, Sandy Soil 0 .00 01 .05 20
Lawns, Clay Soil 0 .05 15 25 .50

Note: These Rational Formula coefficients may not be valid for large basins.

* Refer to Urban Storm Drainage Criteria Manual for percent impervious values.
813.06 Rainfall Intensities

The rainfall intensities to be used in the computation of runoff using the Rational Method shall be
obtained from the Rainfall Intensity Duration Curves for the Town of Erie, included in these
STANDARDS AND SPECIFICATIONS.

STANDARDS AND SPECIFICATIONS 5/2004 PAGE 800-7




STORM DRAINAGE FACILITIES SECTION 800

Rainfall Intensity Duration Curves

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

Rainfall Intensity (Inches per Hour)

2.00

1.00

‘Time of Concentration (Minutes)

r—’— 100-year —®—10-year ~ A~ 5-year —®— 2—yearJ

814.00 - Detention
814.01 General
On site detention is required for all new development, expansion, and redevelopment. The required

minimum detention volume and maximum release rates at these volumes for the 10-year and 100-
year storms shall be determined in accordance with the procedure and data set forth in this criteria.

STANDARDS AND SPECIFICATIONS 5/2004 PAGE 800-8




Runoff 7/16/2008
Goddard Schoo! @ Vista Ridge

SUB-BASIN DATA [INITIAUTIME (T TRAVEL TIME (T T_CHECK T, B.yr event 100-yr event
BASIN | AREA| C; |LENG./SLOPE| T; |LENG. SLOPE| VEL.| T, |COMPT, TOTAL T.= | MIN | C Il Q c | | | Q [DESIGN
(Ac) () | (%) [(min)] (R) | (%) (fps) | (min) | (min) [LENGTH (ft) (L/180)+10] (min) infar | cfs Lin/hr | _cfs | POINT
[ i 1
! | L | #
50/ 087 50/ 1.7| 0.89] 94/ 32

G-W | 0.38] 0.87
G-N | 0.39] 0.87]
G-S | 0.38] 0.87] ﬂ

4_ 1
| 50| 087 50/ 17| 089 94 33| 2
50| 0.87] 50 17| 0.89] 94 32| 3
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Hydraulic Calculations
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Conec. curb chase in SW corner of parking area (DP3)

Worksheet for Rectangular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Conc curb chase in SW corner of parking

Rectangular Channel
Manning’s Formula
Channel Depth

Input Data

Mannings Coeffic

0.013

Channel Slope 010000 fuft

Bottom Width 1.50 ft
Discharge 3.20 cfs
Results

Depth 0.44 ft
Flow Area 0.7 f*
Wetted Perimu 2.38 ft
Top Width 1.50 ft
Critical Depth 0.52 ft
Critical Slope  0.006184 fu/ft
Velocity 4.86 fus
Velocity Head 0.37 ft
Specific Energ 0.81 ft
Froude Numb: 1.29

Flow Type

supercritical

c:\program files\haestad\fmw\goddard-erie.fm2

04/23/08 09:42:36 AM  © Haestad Methods, Inc.

Mr. David Mayeda

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Mr. David Mayeda

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1




Minor storm event in private road
Worksheet for Gutter Section

Project Description

Worksheet minor flow in private road flow
Type Gutter Section

Solve For Spread

Input Data

Channel Slope 015000 ft/ft

Discharge 3.65 cfs

Gutter Width 1.50 ft

Gutter Cross Sloj  0.083 fuft
Road Cross Slop  0.020 fu/ft
Mannings Coeffic 0.016

Results

Spread 10.29 ft

Flow Area 1.1 7
Depth 0.30 ft

Gutter Depress 1.1 in

Velocity 3.23 fis

c:\program files\haestad\fmw\goddard-erie.fm2
04/12/08 12:56:02 AM © Haestad Methods, inc.

(143’ ot Brivt e rErnaiE)

Mr. David Mayeda

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Mr. David Mayeda
FlowMaster v7.0 [7.0005]
+1-203-755-1666 Page 1 of 1




Major storm event in private road
Worksheet for Gutter Section

Project Description

Worksheet major flow in private road flow
Type Gutter Section

Solve For Spread

Input Data

Channel Slope 015000 ft/ft

Discharge 8.05 cfs

Gutter Width 1.50 ft

Gutter Cross Sloj  0.083 fi/ft
Road Cross Slop 0.020 fuft
Mannings Coeffic 0.016

Project Engineer: Mr. David Mayeda

Results s . PR E & k‘;
/ : I T A -{,Mﬁé" =

Spread 14.20 ft {)f@‘@ iy fe ot ifrg Fe e %‘j
Flow Area 2.1 ¢

Depth 0.38 ft

Gutter Depress 1.1 in

Velocity 3.86 fis

c:\program files\haestad\fmw\goddard-erie.fm2 Mr. David Mayeda

04/12/08 12:57:13 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

FlowMaster v7.0 [7.0005]}
Page 1 of 1



Town of Erie Grading Notes



GENERAL NOTES GRADING

GENERAL NOTES — GRADING

1. NO GRADING SHALL COMMENCE WITHOUT OBTAINING A GRADING
AND STORMWATER QUALITY PERMIT FROM THE TOWN OF ERIE. A
PRE-GRADE MEETING AT THE SITE IS REQUIRED BEFORE THE START OF
GRADING WITH THE FOLLOWING PEOPLE PRESENT: OWNER, GRADING
CONTRACTOR, DESIGN CIVIL ENGINEER, SOILS ENGINEER, TOWN OF
ERIE ENGINEERING STAFF, AND UTILITY COMPANY REPRESENTATIVES.
A TWENTY-FOUR (24) HOUR NOTICE IS REQUIRED.

2. ALL CONSTRUCTION ACTIVITIES THAT DISTURBS ONE OR MORE ACRES
OF LAND, AS WELL AS ACTIVITIES THAT DISTURB LESS THAN ONE
ACRE OF LAND, BUT IS PART OF A LARGER COMMON PLAN OF
DEVELOPMENT, MUST COMPLY WITH BOTH LOCAL AND STATE
REGULATIONS REGARDING STORMWATER DRAINAGE ON
CONSTRUCTION SITES. OWNERS OR CONTRACTORS MUST OBTAIN A
COLORADO STORMWATER DISCHARGE PERMIT FOR
CONSTRUCTION ACTIVITIES, FROM THE COLORADO DEPARTMENT OF
PUBLIC HEALTH AND ENVIRONMENT (CDPHE).

A. MAINTAIN A COPY OF THE SWMP ONSITE AT ALL TIMES. THE
APPROVED SWMP MUST BE MAINTAINED AND MADE AVAILABLE TO
MUNICIPAL INSPECTORS UPON REQUEST.

B. INSTALL AND MAINTAIN EROSION, SEDIMENT, AND MATERIALS
MANAGEMENT CONTROL BMPS AS SPECIFIED IN THE SWMP.

C. INSPECT ALL BMPS AT LEAST EVERY FOURTEEN (14) DAYS AND
WITHIN TWENTY FOUR (24) HOURS AFTER ANY PRECIPITATION OR
SNOWMELT EVENT THAT CAUSES SURFACE RUNOFF.

D. MAINTAIN INSPECTION AND MAINTENANCE RECORDS OF BMPS
ONSITE WITH THE SWMP.

E. BASED ON INSPECTIONS PERFORMED BY THE OWNER OR BY TOWN
PERSONNEL, MODIFICATIONS TO THE SWMP WILL BE NECESSARY IF
AT ANY TIME THE SPECIFIED BMPS DO NOT MEET THE OBJECTIVES
OF THIS CHAPTER. IN THIS CASE, THE OWNER SHALL MEET WITH
TOWN PERSONNEL TO DETERMINE THE  APPROPRIATE
MODIFICATIONS. ALL MODIFICATIONS SHALL BE COMPLETED
WITHIN SEVEN (7) DAYS OF THE REFERENCED INSPECTION, AND
SHALL BE RECORDED ON THE OWNER'S COPY OF THE SWMP.

F. THE OPERATOR SHALL AMEND THE PLAN WHENEVER THERE IS A
SIGNIFICANT CHANGE IN DESIGN, CONSTRUCTION, OPERATION, OR
MAINTENANCE, WHICH HAS A SIGNIFICANT EFFECT ON THE
POTENTIAL FOR DISCHARGE OF POLLUTANTS TO THE RECEIVING

STANDARDS AND SPECIFICATIONS 2/2007 PAGE 1 0OF 4



GENERAL NOTES GRADING

WATERS, OR IF THE SWMP PROVES TO BE INEFFECTIVE IN
ACHIEVING THE GENERAL OBIJECTIVES OF CONTROLLING
POLLUTANTS IN STORM WATER DISCHARGES ASSOCIATED WITH
CONSTRUCTION ACTIVITIES.

G. INSTALLATION AND MAINTENANCE OF BMPS SHALL BE
SUPERVISED BY PERSONNEL CERTIFIED IN EROSION AND SEDIMENT
CONTROL.

3. ALL SITE GRADING (EXCAVATION, EMBANKMENT, AND COMPACTION)
SHALL CONFORM TO THE RECOMMENDATIONS OF THE LATEST SOILS
INVESTIGATION FOR THIS PROPERTY AND SHALL FURTHER BE IN
CONFORMANCE WITH THE TOWN OF ERIE "STANDARDS AND
SPECIFICATIONS FOR THE DESIGN AND CONSTRUCTION OF PUBLIC
IMPROVEMENTS", LATEST EDITION.

4. ALL GRADING AND FILLING OPERATIONS SHALL BE OBSERVED,
INSPECTED AND TESTED BY A LICENSED SOILS ENGINEER, ALL TEST
RESULT SHALL BE SUBMITTED TO THE TOWN OF ERIE ENGINEERING
STAFF.

5. .~ CONTOURS AND SPOT ELEVATIONS SHOWN ARE ONLY CONTROLS AND
THE PROFILES THEY FORM SHALL BE SMOOTH AND CONTINUOUS.

6. NATURAL VEGETATION SHALL BE RETAINED AND PROTECTED
WHEREVER POSSIBLE. EXPOSURE OF SOIL TO EROSION BY REMOVAL
OR DISTURBANCE OF VEGETATION SHALL BE LIMITED TO THE AREA
REQUIRED FOR IMMEDIATE CONSTRUCTION OPERATION AND FOR THE
SHORTEST PRACTICAL PERIOD OF TIME. IT SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR TO AVOID ANY DAMAGE TO
EXISTING FOLIAGE THAT LIES IN THE PROJECT AREA UNLESS
DESIGNATED FOR REMOVAL AND SHALL BE LIABLE FOR SUCH
DAMAGE AT HIS/HER EXPENSE.

7. TOPSOIL SHALL BE STOCKPILED TO THE EXTENT PRACTICABLE ON THE
SITE FOR USE ON AREAS TO BE REVEGATATED. ANY AND ALL
STOCKPILES SHALL BE LOCATED AND PROTECTED FROM EROSIVE
ELEMENTS.

8. TEMPORARY VEGETATION SHALL BE INSTALLED ON ALL DISTURBED
AREAS WHERE PERMANENT SURFACE IMPROVEMENTS ARE NOT
SCHEDULED FOR IMMEDIATE INSTALLATION. SEEDING WILL BE DONE
ACROSS THE SLOPE FOLLOWING THE CONTOURS. VEGETATION SHALL
BE A VIGOROUS, DROUGHT TOLERANT NATIVE SPECIES MIX. PROJECT
SCHEDULING SHOULD TAKE ADVANTAGE OF SPRING -OR FALL
PLANTING SEASONS FOR NATURAL GERMINATION. SEEDED AREAS
SHALL BE IRRIGATED IF CONDITIONS SO MERIT.

STANDARDS AND SPECIFICATIONS 2/2007 PAGE 2 OF 4



GENERAL NOTES GRADING

10.

11.

12.

13.

14.

15.

16.

17.

AT ALL TIMES, THE PROPERTY SHALL BE MAINTAINED AND/OR
WATERED TO PREVENT WIND-CAUSED EROSION. EARTHWORK
OPERATIONS SHALL BE DISCONTINUED WHEN FUGITIVE DUST
SIGNIFICANTLY IMPACTS ADJACENT PROPERTY. IF EARTHWORK IS
COMPLETE OR DISCONTINUED AND DUST FROM THE SITE CONTINUES
TO CREATE PROBLEMS, THE OWNER/DEVELOPER SHALL IMMEDIATELY
INSTITUTE MITIGATIVE MEASURES AND SHALL CORRECT DAMAGE TO
ADJACENT PROPERTY.

TEMPORARY SILT FENCES SHALL BE INSTALLED ALONG ALL
BOUNDARIES OF THE CONSTRUCTION LIMITS AS SHOWN ON THE
APPROVED EROSION CONTROL PLAN. IN ADDITION, THE TOWN OF ERIE
MAY REQUIRE AN ADDITIONAL TEMPORARY SILT FENCE IF FIELD
CONDITIONS SO MERIT THEM.

THE OWNER/DEVELOPER SHALL PROVIDE ANY ADDITIONAL DUST
ABATEMENT AND EROSION CONTROL MEASURES DEEMED NECESSARY
BY THE TOWN OF ERIE SHOULD CONDITIONS MERIT THEM.

DURING CONSTRUCTION THE FILL AREAS WILL BE WETTED FOR
COMPACTION AND THE HAUL ROUTES AND CUT AREAS WILL BE
MAINTAINED WITH WATER TO REDUCE WIND EROSION.

FILL SLOPES SHALL BE COMPACTED BY MEANS OF SHEEPSFOOT
COMPACTOR OR OTHER SUITABLE EQUIPMENT. COMPACTING SHALL
CONTINUE UNTIL SLOPES ARE STABLE AND THERE IS NOT AN
APPRECIABLE AMOUNT OF LOOSE SOIL ON THE SLOPES.

TEMPORARY CUT/FILL SLOPES SHALL NOT BE STEEPER THAN 2:1
(2H:1V). PERMANENT SLOPES SHALL NOT BE STEEOER THAN 4:1 (4H:1V)
IN AREAS TO BE SEEDED OR SODDED.

DEPTH OF MOISTURE-DENSITY CONTROL SHALL BE FULL DEPTH ON
ALL EMBANKMENT AND SIX (6) INCHES ON THE BASE OF CUTS AND
FILLS.

OUTLET SIDES OF ALL PIPES SHALL BE GRADED TO DRAIN AND SHALL
HAVE SUFFICIENT EROSION PROTECTION.

THE PERMITTEE OR HIS AGENT SHALL NOTIFY THE TOWN OF ERIE
ENGINEERING STAFF WHEN THE GRADING OPERATION IS READY FOR
EACH OF THE FOLLOWING INSPECTIONS:

A. INITIAL INSPECTION WHEN THE PERMITTEE IS READY TO BEGIN
WORK, BUT NOT LESS THAN TWO (2) DAYS BEFORE ANY GRADING
OR GRUBBING IS STARTED.

STANDARDS AND SPECIFICATIONS 2/2007 PAGE 3 OF 4



GENERAL NOTES GRADING

18.

19.

. TOWN OF ERIE INSPECTION AFTER THE NATURAL GROUND OR

BEDROCK 1S EXPOSED AND PREPARED TO RECEIVE FILL, BUT
BEFORE FILL IS PLACED.

. EXCAVATION INSPECTION AFTER THE EXCAVATION IS STARTED

BUT BEFORE THE VERTICAL DEPTH OF THE EXCAVATION EXCEEDS
TEN (10) FEET.

). FILL INSPECTION AFTER THE FILL PLACEMENT IS STARTED, BUT

BEFORE THE FILL EXCEEDS TEN (10) FEET.

. DRAINAGE DEVICE INSPECTION AFTER FORMING OF TERRACE

DRAINS, DOWNDRAINS, OR AFTER PLACEMENT OF PIPE BUT BEFORE
ANY CONCRETE OR FILL MATERIAL IS PLACED.

. FINAL INSPECTION WHEN ALL WORK INCLUDING INSTALLATION OF

ALL DRAINAGE STRUCTURES AND OTHER PROTECTIVE DEVICES
HAS BEEN COMPLETED AND THE AS-GRADED PLAN, PROFESSIONAL
VERIFICATIONS AND REQUIRED REPORTS HAVE BEEN SUBMITTED.

SOILS IN THE AREA OF THE PROPOSED STRUCTURE SHALL BE CUT TO
THE PROPOSED GRADE, AND THE SURFACE SHALL BE SCARIFIED TO A
MINIMUM DEPTH OF ONE (1) FOOT, MOISTURE CONDITIONED AND
PROOF ROLLED TO A MINIMUM OF 95% RELATIVE COMPACTION,
UNLESS OTHERWISE PROVIDED FOR IN THE SOILS REPORT.

AREAS OF CONTINUOUS FOOTINGS SHALL BE UNDERCUT AND
COMPACTED TO 95% RELATIVE COMPACTION AT A DEPTH EQUAL TO
THE WIDTH OF THE FOOTING, UNLESS OTHERWISE PROVIDED FOR IN
THE SOILS REPORT.

STANDARDS AND SPECIFICATIONS 2/2007 PAGE 4 OF 4
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STORMWATER MANAGEMENT PLAN GENERAL NOTES:

1.
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A PORTION OF THE SE % OF SECTION 32, TOWNSHIP 1 NORTH, RANGE 68 WEST OF THE 6TH PRINCIPAL MERIDIAN

THE CONTRACTOR AND/OR AUTHORIZED AGENTS SHALL REMOVE ALL SEDIMENT, MUD, CONSTRUCTION DEBRIS, OR OTHER POTENTIAL POLLUTANTS THAT MAY HAVE BEEN DISCHARGED TO OR, ACCUMULATE IN,

THE FLOW LINES AND PUBLIC RIGHTS OF WAYS OF THE CITY AS A RESULT OF CONSTRUCTION ACTIVITIES ASSOCIATED WITH THIS SHE DEVELOPMENT OR CONSTRUCTION PROJECT.

CONDUCTED IN A TIMELY MANNER.

SAID REMOVAL SHALL BE

THESE CONSTRUCTION ACTIVITIES OF THE STORMWATER MANAGEMENT PLAN ARE SUBMITTED AS PART OF AN APPLICATION FOR A STORMWATER PERMIT FOR CONSTRUCTION ACTIVITIES FILED WITH THE TOWN

OF ERIE.
DOES NOT FUNCTION AS INTENDED.
RELEASED.

ADDITIONAL EROSION AND SEDIMENT CONTROL MEASURES MAY BE REQUIRED QOF THE OWNER AND HIS OR HER AGENTS DUE TO UNFORESEEN EROCSION PROBLEMS OR I THE SUBMITTED PLAN
THE REQUIREMENTS OF THIS PLAN SHALL BE THE OBUGATION OF THE PERMIT HOLDER UNTIL SUCH TIME AS THE PLAN IS PROPERLY COMPLETED AND THE PERMIT IS

THE CONTRACTOR SHALL PREVENT SEDIMENT, DEBRIS AND ALL OTHER POLLUTANTS FROM ENTERING THE STORM SEWER SYSTEM OR RECEIVING WATER DURING ALL DEMOLITION, EXCAVATION, TRENCHING,
BORING, GRADING OR OTHER CONSTRUCTION OPERATIONS THAT ARE PART OF THIS PROJECT. THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR REMEDIATION OF ANY ADVERSE IMPACTS TO ADJACENT

WATERWAYS, WETLANDS. ETC., RESULTING FROM WORK DONE AS PART OF THIS PROJECT.

FINAL CONSTRUCTION DRAWINGS-GODDARD SCHOOL

VISTAR

GEF

TOWN OF ERIE, COUNTY OF WELD, STATE OF COLORADO
1.196 ACRES

ST ST

THE CONTRACTOR SHALL LOCATE, INSTALL, AND MAINTAIN ALL EROSION CONTROL AND WATER QUALITY "BEST MANAGEMENT PRACTICES™ AS INDICATED IN THE APPROVED STORMWATER MANAGEMENT PLAN.

THE DEVELOPER, GENERAL CONTRACTOR, GRADING CONTRACTOR AND/OR THEIR AUTHORIZED AGENTS SHALL ENSURE THAT ALL LOADS OF CUT AND FILL MATERIAL IMPORTED TG OR EXPORTED FROM THIS

SITE SHALL BE PROPERLY COVERED TO PREVENT LOSS OF THE MATERIAL DURING TRANSPORT ON PUBLIC RIGHTS OF WAY.

SOILS THAT WILL BE STOCKPILED FOR MORE THAN 30 DAYS SHALL BE PROTECTED FROM WIND AND WATER EROSION WITHIN 14 DAYS OF STOCKPILE CONSTRUCTION.

100 FEET OF A DRAINAGEWAY, ADDITIONAL SEDIMENT CONTROLS SUCH AS TEMPORARY DIKES OR SILT FENCE SHALL BE REQUIRED.

APPROVED EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICES SHALL BE MAINTAINED AND KEPT IN GOOD REPAIR OF THE DURATION OF THIS PROJECT. ACCUMULATED SEDIMENT AND DEBRIS

SHALL BE REMOVED FROM A BMP WHEN THE SEDIMENT OR DEBRIS ADVERSELY IMPACTS THE FUNCTIONING OF THE BMP.

iIF STOCKPILES ARE LOCATED WITHIN

ST ST\ ST
5201\}

-

5205

MODIFICATION/TERMINATION OF A STORMWATER DISCHARGE PERMIT FOR CONSTRUCTION ACTMTY BY THE DEVELOPER, CONTRACTOR OR THEIR AUTHORIZED AGENTS SHALL REQUIRE TIMELY. NOHEGAHON—GF

AND APPROVAL FROM THE TOWN OF ERIE.
CONTAINMENT IS REQUIRED FOR ANY CHEMICAL/FUEL BROUGHT ON SITE.

REPORT ILLICIT DISCHARGES (CHEM., OIL, WASTE, DIRT, ETC) TO THE TOWN OF ERIE. NO REPORT ASSUMES THERE HAVE BEEN NO ILLICIT DISCHARGES

HAVE COPY OF SIGNED PERMIT WITH THE FACIUTY # ON SITE.
INSPECTION OF THE SITE REQUIRED EVERY 14 DAYS AND AFTER SNOWMELT AND RAIN.

NO DIRT RAMPS OR ROCK RAMPS SHALL BE USED TO GET OVER CURB. THIS WILL ADD TO THE POLLUTANTS ENTERING THE STORM SEWER SYSTEM.

ENSURE WHEN BUILDING/SITE IS WASHED WITH CHEMICALS THAT IT IS COLLECTED AND BISPOSED OF PROPERLY. .
THE WASTE GENERATED FROM THE CONCRETE WASH AREA MUST BE COLLECTED AND DISPOSED OF PROPERLY.

RUN HEAVY MACHINERY ALONG THE .CONTOUR (NOT UP_OR.DOWNHILL) UNLESS THE . TRACTS  CREATE  GROOVES PERPENDICULAR TO THE SLOPE OF THE HILL.

- BEFORE SEEDING. ENSURE “THAT “THE GROUND ISN’T ‘OVER COMPACTED  (CONSTRUCTION ROADWAY, ETC.)

FINAL STABILIZATION IS REACHED WHEN ALL SOIL DISTURBING ACTVITIES AT THE SITE HAVE BEEN COMPLETED, AND UNIFORM: VEGETATIVE ‘COVER HAS BEEN-ESTABLISHED WITH A DENSITY ‘OF AT'LEAST 70777 © " w0

PERCENT OF PRE-DISTURBANCE LEVELS, OR EQUIVALENT PERMANENT, PHYSICAL EROSION REDUCTION METHODS HAVE BEENEMPLOYED. - -

AFTER FINAL STABILIZATION IS REACHED, APPLY FOR INACTIVATION NOTICE, RECEIVE APPROVAL, AND REMOVE ALL TEMPORARY BMFS, ENSU.R'E: GRASS CCNER IS NOT DAMAGED”OR ADDITIONAL

BE REQUIRED. )
AS PRECIPITATION IS ANTICIPATED, USE TEMPORARY BMPS FOR WHERE DISTURBED EARTH EXISTS (LE. V-DITCH; BERM, DITCHES).
CONTACT THE TOWN OF ERIE (WEND! PALMER 926—2875) OR CDPHE (MATT CZAHOR 6€92-~3575) WITH ANY QUESTIONS.

SEE LANDSCAPE PLAN FOR FENCE DETALS

BMPS WILL
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BUILDER TO EXCAVATE PLAYGROUND BOXES TO OUTSIDE PLAYGROUND
DIMENSIONS, €" DEEP FROM TOP OF GRADE (=TOP OF SOD) AT 2%
SLOPE MAX. PLAYGROUNDS CANNOT EXCEED 2% SLOPE MAX.
DRAINAGE AWAY FROM THE BUILDING SHOULD ALWAYS APPLY.
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INDERGROUND RAINGUTTERS

BUILDER TO TiE IN 6° DRAIN PIPE FOR PLAYGROUND BOX AT LOW END
OF GRADE. LEAVE DRAIN PIPE AT LEAST 12" ABOVE GRADE FOR
PLAYGROUND INSTALLER TO TIE INTO.
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Recreated Drainage Calcs from 06/25/2007 CLC Map

BASIN SUMMARY TABLE
Tributary Area Percent t. Qs EX Qs A Q100 EX Q100 A
Sub-basin | (acres) | Impervious Cs C1o00 (min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Al 1.33 95% 0.87 0.89 6.3 4.09 5.43 -1.34 10.07 10.40 -0.33
A2 0.58 95% 0.87 0.89 5.0 1.88 2.54 -0.66 4.73 4.88 -0.15
A3 0.39 95% 0.87 0.89 5.0 1.28 1.63 -0.35 3.18 3.13 0.05
A4 0.17 95% 0.87 0.89 5.0 0.56 0.71 -0.15 1.36 1.43 -0.07
B1 0.47 95% 0.87 0.89 5.0 1.54 2.05 -0.51 3.82 3.94 -0.12
Bl.1 0.57 95% 0.87 0.89 5.0 1.88 2.46 -0.58 4.64 4.74 -0.10
B2 0.73 95% 0.87 0.89 5.7 2.32 3.04 -0.72 5.70 5.83 -0.13
B3 0.51 95% 0.87 0.89 5.0 1.65 2.17 -0.52 4.09 4.13 -0.04
B4 0.21 95% 0.87 0.89 5.0 0.68 0.90 -0.22 1.73 1.77 -0.04
B5 0.26 95% 0.87 0.89 5.0 0.86 0.89 -0.03 2.09 2.14 -0.05
C1 2.59 95% 0.87 0.89 9.6 6.86 9.03 -2.17 17.02 16.40 0.62
C2 1.35 95% 0.87 0.89 5.0 4.40 4.70 -0.30 10.91 11.31 -0.40
D1 4.43 95% 0.87 0.89 12.6 10.51 15.42 -4.91 25.96 28.01 -2.05
gl?A;DEEb COLUMNS REPRESENT THE BASIN FLOWS SHOWN ON THE 06/25/2007 CLC DRAINAGE MAP.
THE DRAINAGE CALCS HAVE BEEN RECREATED USING THAT MAP TO OBTAIN ROUTED EX FLOWS IN THE EX STORM SEWER IN VILLAGE VISTA DR
C VALUES AND % IMP VALUES WERE TAKEN FROM THE "PHASE Il DRAINAGE STUDY FOR VISTA RIDGE DEVELOPMENT FILING NO. 11, LOT 1, BLOCK 1"

X:\1610000.al\1616200\Excel\Drainage\1616200 EX Rational Calcs_v2.08 (Recreated from CLC Map) .xIsm Page 1 of 1 9/5/2024



COMPOSITE % IMPERVIOUS CALCULATIONS

Subdivision: Recreated Drainage Calcs from 06/25/2007 CLC Map Project Name: Vista Ridge
Location: Erie Project No.: 16162.00
Calculated By: AHC
Checked By:
Date: 9/5/24
Paved Roads/Sidewalks Roofs Lawns/Open Space/Landscaping | Basins Total
Basin ID Total Area (ac) | % Imp. [ Area (ac) V\g/ilﬁmh?d % Imp. | Area(ac) V\(l)legthd % Imp. Area (ac) V\(l)legthd We'thEd %

Al 1.33 95.0%
A2 0.58 95.0%
A3 0.39 95.0%
A4 0.17 95.0%
Bl 0.47 Assumed 95% Impervious For All Sub-Basins 95.0%
B1.1 0.57 95.0%
B2 0.73 Basin Area and Impervious values taken from the January 2007 95.0%
B3 051 "Phase Il Drainage Study for Vista Ridge Developme.nt Filing No. 11, Lot 1, Block 1" 95.0%
B4 0.21 Drainage Report by CLC Associates, Inc. 95.0%
B5 0.26 95.0%
C1 2.59 95.0%
C2 1.35 95.0%
D1 4.43 95.0%
TOTAL 13.59 95.0%

X:\1610000.all\1616200\Excel\Drainage\1616200 EX Rational Calcs_v2.08 (Recreated from CLC Map) .xIsm

Page 1 of 1 9/5/2024



Subdivision: Recreated Drainage Calcs from 06/25/2007 CLC Map Project Name: Vista Ridge

Location: Erie

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Project No.: 16162.00

Calculated By: AHC

Checked By:

Date: 9/5/24

. Hydrologic Soil Group Hydrologic Soil Group Minor Coefficients Major Coefficients
B Total
Total Area V\?s:gﬁ te(zi Da/ Basins Total Basins Total
0 0 0 % C/D : ;
. (ac) Area A AreaB |AreaC/D % A % B % C. c c c c c c Weighted C; | Weighted Cy49
Basin ID Imp. (@) () (@) (ac) (ac) (ac) 5,A 5,8 5,C/D 100,A 100,8 100,C/D
Al 1.33 95.0% 0.87 0.89
A2 0.58 95.0% 0.87 0.89
A3 0.39 95.0% 0.87 0.89
A4 0.17 95.0% 0.87 0.89
Bl 047 95.0% Assumed 0.87 and 0.89 for 5-YR and 100-YR C-Values, Respectively 087 0-89
B1.1 0.57 95.0% 0.87 0.89
B2 0.73 95.0% Basin runoff coefficients taken from the January 2007 0.87 0.89
B3 051 95.0% "Phase |l Drainage Study for Vista Ridge Development Filing No. 11, Lot 1, Block 1" 0.87 0.89
- - Drainage Report by CLC Associates, Inc. : :

B4 0.21 95.0% 0.87 0.89
B5 0.26 95.0% 0.87 0.89
Cl 2.59 95.0% 0.87 0.89
C2 1.35 95.0% 0.87 0.89
D1 4.43 95.0% 0.87 0.89
TOTAL 13.59 95.0% | | | | | | | 0.87 0.89
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STANDARD FORM SF-2
TIME OF CONCENTRATION

Subdivision: Recreated Drainage Calcs from 06/25/2007 CLC Map Project Name: Vista Ridge
Location: Erie Project No.: 16162.00
Calculated By: AHC
Checked By:
Date: 9/5/24
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (T) (To) (URBANIZED BASINS) FINAL
BASIN D.A. | Impervious Cs Ci00 L So t; Ly St K VEL. te COMP. t, TOTAL Urbanized t t,

ID (ac) (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) | LENGTH (ft) (min) (min)

Al 1.33 95% 0.87 0.89 150 1.9% 4.1 185 2.0% 10.0 1.4 2.2 6.3 335.0 10.8 6.3
A2 0.58 95% 0.87 0.89 160 4.0% 3.3 100 1.0% 10.0 1.0 1.7 5.0 260.0 10.6 5.0
A3 0.39 95% 0.87 0.89 12 2.0% 1.1 280 2.5% 10.0 1.6 3.0 4.1 292.0 11.2 5.0
A4 0.17 95% 0.87 0.89 60 2.0% 2.6 110 2.0% 20.0 2.8 0.6 3.2 170.0 10.4 5.0
Bl 0.47 95% 0.87 0.89 100 4.0% 2.6 120 4.5% 15.0 3.2 0.6 3.3 220.0 10.3 5.0
B1.1 0.57 95% 0.87 0.89 100 4.0% 2.6 120 4.5% 15.0 3.2 0.6 3.3 220.0 10.3 5.0
B2 0.73 95% 0.87 0.89 165 2.0% 4.2 185 2.0% 15.0 2.1 1.5 5.7 350.0 10.8 5.7
B3 0.51 95% 0.87 0.89 12 2.0% 11 450 2.0% 20.0 2.8 2.7 3.8 462.0 12.2 5.0
B4 0.21 95% 0.87 0.89 40 3.0% 1.8 50 3.0% 20.0 3.5 0.2 2.1 90.0 10.1 5.0
B5 0.26 95% 0.87 0.89 60 2.0% 2.6 175 2.0% 20.0 2.8 1.0 3.6 235.0 10.8 5.0
Cl 2.59 95% 0.87 0.89 250 2.0% 5.2 370 2.0% 10.0 1.4 4.4 9.6 620.0 11.8 9.6
C2 1.35 95% 0.87 0.89 100 4.0% 2.6 270 2.8% 15.0 2.5 1.8 4.4 370.0 111 5.0
D1 4.43 95% 0.87 0.89 250 4.4% 4.0 600 2.7% 7.0 11 8.8 12.8 850.0 12.6 12.6
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Subdivision: Recreated Drainage Calcs from 06/25/2007 CLC Map
Location: Erie
Design Storm: 5-Year

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Vista Ridge

Project No.: 16162.00

Calculated By: AHC

Checked By:

Date: 9/5/24

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
o
4
. S —
= 5 _ £ g
S — Q = = ~ | T|lEg |l e
STREET % a e g = 5 o = sl ig, - €|l 5 € g s > = REMARKS
= = < < @ = ) < @ pt < 2 ) 177 =] S =
|l | T/ E| SIS €lE|Z|s|elszg = a3 =g 5| S| E
gleg & 5 = &£ & S(TIf|€18|lsF 8lsas & 8158 3 =
o < I = P B S W o |l bl (ol b sl b 6 a1 8 o
Al Al 1.33| 087 6.3 116 3.53 4.1 BASIN A1 FLOWS ROUTE TO THE INLET AT DP Al
A2 A2 0.58| 0.87/ 5.0/ 050 3.76 1.9] BASIN A2 FLOWS ROUTE TO THE INLET AT DP A2
A3 A3 0.39| 0.87 5.0/ 034 3.76 1.3] BASIN A3 FLOWS ROUTE TO THE INLET AT DP A3
A3.1 6.3 2.00| 353 7.1 COMBINED FLOW FROM BASINS A1, A2, & A3
Ad 0.17| 0.87] 5.0/ 0.15 3.76 0.6 BASIN A4 FLOWS ROUTE TO THE INLET AT DP A4
A4l 6.3 2.15| 353 7.6 COMBINED FLOW FROM BASIN A4 AND DP A3.1
B1 B1 047/ 0.87 5.0/ 041 3.76 1.5] BASIN B1 FLOWS ROUTE TO THE INLET AT DP B1
B2 B1.1| 057 0.87 5.0/ 0.50 3.76 19| 5.0/ 091 3.76 3.4 BASIN B1.1 FLOWS ROUTE TO THE INLET AT DP B2
B3 B3 0.51| 0.87 5.0/ 0.44| 3.76 1.7] BASIN B3 FLOWS ROUTE TO THE INLET AT DP B3
B3.1 5.0/ 1.35/ 3.76| 5.1 COMBINED FLOW FROM BASINS B1, B1.1, & B3
BSTUB| B2 0.73| 0.87 5.7/ 0.64 3.63 2.3] BASIN B2 FLOWS ROUTE TO THE INLET AT DP BSTUB
B3.2 5.7/ 199 3.63 7.2 COMBINED FLOW FROM BASIN B2 & DP 3.1
B4 0.21| 0.87, 5.0/ 0.18 3.76 0.7 BASIN B4 FLOWS ROUTE TO THE INLET AT DP B4
B4.1 5.7/ 2.17| 3.63 7.9 COMBINED FLOW FROM BASIN B4 & DP 3.2
B5 0.26| 0.87 5.0/ 0.23| 3.76 0.9 BASIN B5 FLOWS ROUTE TO THE INLET AT DP B5
B5.1 5.7/ 240 3.63 8.7 COMBINED FLOW FROM BASIN B5 & DP 4.1
B5.2 6.3 455 353 16.1 COMBINED FLOW FROM DP A4.1 & DP B5.1
Cl Cl 259/ 087 9.6 225 3.05 6.9 BASIN C1 FLOWS ROUTE TO THE INLET AT DP C1
C2 C2 135 087/ 5.0 117 3.76 4.4 BASIN C2 FLOWS ROUTE TO THE INLET AT DP C2
C2.1 9.6/ 3.42| 3.05 10.4 COMBINED FLOW FROM BASINS C1 & C2
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Subdivision: Recreated Drainage Calcs from 06/25/2007 CLC Map

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Vista Ridge

Project No

.. 16162.00

Location: Erie Calculated By: AHC
Design Storm: 5-Year Checked By:
Date: 9/5/24
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
@
(]
. S —
= £ e g
STREET Lg o 3’; g - = = =l sl= i_g’ 5 g :g - £ 8 = E = REMARKS
= = < < @ = ) < @ pt < 2 ) 177 =] S =
2l | T/ E > S CIlE|l=|S|el: = gl = g9l 8 &
g lg s/ s/ = £ £ 228 1€18]3s £ 8128 £ 5 8|l5]3 =
o < I = P B SN o |l bl "ol b sl b 6 18 o
C2.2 9.6/ 7.97 3.05 24.3 COMBINED FLOW FROM DP C2.1 & DP B5.2
C2.3 9.6/ 7.97 3.05 24.3 TOTAL DISCHARGE INTO POND A2
D1 D1 443/ 087 126 3.85 273 10.5 BASIN D1 FLOWS ROUTE TO THE SWALE AT NORTH SIDE OF THE SITE

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
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Subdivision: Recreated Drainage Calcs from 06/25/2007 CLC Map
Location: Erie
Design Storm: 100-Year

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Vista Ridge

Project No.: 16162.00

Calculated By: AHC

Checked By:

Date: 9/5/24

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
o
[}
. S —
= 7 - Els &
STREET S|, = 8 - & = SR R g 5 g€l o & 2|8 = = REMARKS
c = < | & £ < < D = s | €l = &8 JT1L &8 T a|ls 5 £
2l | s e E | = £ El=sS|elsg =gl =g 5 S| E
gleg & 5 = &£ & S(TIf|€18|lsF 8lsas & 8158 3 =
o - - P I S o |l bl (ol b sl b 6 a1 8 o
AL | AL | 133 089 63 118 853 10.1 BASIN AL FLOWS ROUTE TO THE INLET AT DP AL
A2 | A2 | 058 089 50 052 909 47 BASIN A2 FLOWS ROUTE TO THE INLET AT DP A2
A3 | A3 | 039 089 50 035 909 3.2 BASIN A3 FLOWS ROUTE TO THE INLET AT DP A3
A3.1 63 205 853 175 COMBINED FLOW FROM BASINS AL, A2, & A3
A4 017] 089 50 015 909 14 BASIN A4 FLOWS ROUTE TO THE INLET AT DP A
AdL 63 220 853 188 COMBINED FLOW FROM BASIN A4 AND DP A3.1
BL | B1L | 047 089 50 042 909 38 BASIN B1 FLOWS ROUTE TO THE INLET AT DP B1
B2 [B11| 057 089 50 051 9.00 46| 50 093 9.00 85 BASIN BL.1 FLOWS ROUTE TO THE INLET AT DP B2
B3 | B3 | 051 089 50 045 9.00 41 BASIN B3 FLOWS ROUTE TO THE INLET AT DP B3
B3.1 50 138 909 125 COMBINED FLOW FROM BASINS B1, BL.1, & B3
BsTUB| B2 | 073 089 57 065 877 57 BASIN B2 FLOWS ROUTE TO THE INLET AT DP BSTUB
B3.2 57 203 877 178 COMBINED FLOW FROM BASIN B2 & DP 3.1
B4 | 021 089 50 019 9.09 17 BASIN B4 FLOWS ROUTE TO THE INLET AT DP B4
B4.1 57 222 877 195 COMBINED FLOW FROM BASIN B4 & DP 3.2
B5 | 026 089 50 023 9.00 21 BASIN BS FLOWS ROUTE TO THE INLET AT DP B5
B5.1 57 245 877 215 COMBINED FLOW FROM BASIN B5 & DP 4.1
B5.2 6.3 465 853 397 COMBINED FLOW FROM DP A4.1 & DP B5.1
c1 | c1 | 250 o089 96 231 737 170 BASIN C1 FLOWS ROUTE TO THE INLET AT DP C1
c2 | c2 | 135 089 50 120 909 109 BASIN C2 FLOWS ROUTE TO THE INLET AT DP 2
c21 96 351 737 259 COMBINED FLOW FROM BASINS C1 & C2
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Subdivision: Recreated Drainage Calcs from 06/25/2007 CLC Map

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Vista Ridge

Project No

.. 16162.00

Location: Erie Calculated By: AHC
Design Storm: 100-Year Checked By:
Date: 9/5/24
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
@
(]
. S —
= £ e g
STREET Lg o 3’; g - = = =l sl= i_g’ 5 g :g - £ 8 = E = REMARKS
= = < < @ = ) < @ pt < 2 ) 177 =] S =
2l | T/ E > S CIlE|l=|S|el: = gl = g9l 8 &
g lg s/ s/ = £ £ 228 1€18]3s £ 8128 £ 5 8|l5]3 =
o < I = P B SN o |l bl "ol b sl b 6 18 o
C2.2 9.6/ 8.16/ 7.37| 60.1 COMBINED FLOW FROM DP C2.1 & DP B5.2
C2.3 9.6/ 8.16/ 7.37| 60.1 TOTAL DISCHARGE INTO POND A2
D1 D1 443/ 0.89 126/ 394 6.59 26.0 BASIN D1 FLOWS ROUTE TO THE SWALE AT NORTH SIDE OF THE SITE

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
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PHASE Il DRAINAGE STUDY FOR
VISTA RIDGE DEVELOPMENT

FILING NO.11,LOT 1, BLOCK 1
ERIE, COLORADO

This report presents the preliminary design analysis for the drainage and permanent sedimentation
control facilities for Vista Ridge Filing No. 11, Lot 1, Block 1. Vista Ridge Filing No. 11, Lot 1, Block
1 is located within Parcel 31 of the Vista Ridge Development. Parcel 31 of the Vista Ridge
Development is a proposed retail/commercial park located at the northwest corner of Mountain View
Boulevard and Colorado State Highway 7. The entire proposed Vista Ridge Development consists
of 900 acres of mixed use development including residential, commercial and a golf course
community. Parcel 31 will be developed in phases. Phase |, as depicted on the preliminary
drainage map, includes the construction of Lot 1and Tract A and over lot grading for Lots 2, 3,4 and
5. The scope of the report covers all aspects of storm water collection, conveyance, and detention
necessary to comply with the Standards and Specifications for Design and Construction of Public
Improvements for Erie, Colorado.

l. GERERAL LOCATION AND DESCRIPTION
A. LOCATION

Vista Ridge Filing No. 11 is located in the northwest quadrant of Mountain View Boulevard
and Colorado State Highway 7. The project site is in the Southeast % of Section 32,
Township 1 North, Range 68 West of the 6th P.M., Town of Erie, County of Weld, State of
Colorado. Current access to the site is from 72" Avenue and Sheridan Boulevard.

B. DESCRIPTION OF PROPERTY

Phase 1 of Vista Ridge Filing No. 11 consists of 13.64 acres +/-. The area of final
construction includes Lot 1 and Tract A and consists of 3.07 acres +/-. The existing land is
undeveloped native grassland with a general slope of 2 to 3 percent from southeast to
northwest.

. DRAINAGE BASINS
A. MAJOR BASIN DESCRIPTIONS

Major drainageway planning for the Vista Ridge Development, is presented in the Vista
Ridge Golf Course Development Master Drainage Report with Appendix A, B, & C prepared
by Hurst & Associates, Inc., revised July 30, 2001 (Vista Ridge Master Drainage Report).
Vista Ridge Filing No. 11 is located entirely within Basin A2 of the master drainage report;
see Appendix C for excerpts from this report.

The Vista Ridge Master Drainage Report contains the location and proposed development
information pertaining to Parcel 31 as required for a Preliminary Drainage Report. The
report also contains historic drainage information such as descriptions of the overall basin,
drainage patterns through the property, and outfalls downstream from the property. The
report lists design criteria including references, hydrologic, and hydraulic criteria. The
general concept of the drainage plan is described in the report which includes the capture of

1



PHASE Il DRAINAGE STUDY FOR
VISTA RIDGE DEVELOPMENT

FILING NO. 11, LOT 1, BLOCK 1
ERIE, COLORADO

surface runoff by inlets, conveyance of the design flows in an underground storm sewer
system and detention and water quality requirements in the downstream existing detention
facility, Pond A2. The specific details include only the extension of the stubs and installation
of inlets to capture surface runoff from the paved areas in accordance with listed criteria.

DRAINAGE DESIGN CRITERIA
A. DESIGN METHODS

The proposed drainage systems are designed based on initial and major storm provisions.
The proposed development consists of commercial use, therefore, the 5-year storm will be
used for the initial storm and the 100-year storm will be used for the major storm.

The objective of the drainage system for the initial storm is to minimize inconvenience, to
protect against recurring minor damage, to reduce rising maintenance costs, and to create
an orderly drainage system.

The objective of the drainage system for the major storm is to minimize substantial property
damage or loss of life and will be directed and accepted by the Director of Public Works.

B. HYDROLOGIC CRITERIA

The Rational Method was used to size storm sewers and determine runoff rates from
unsewered areas. The procedures explained in the Urban Storm Drainage Criteria Manual
were followed for all runoff calculations. All hydrologic calculations are included in Appendix
A. The runoff coefficients used for the site were:

Land Use Cc2 C5 C10 C100 IMP%
Roof | 0.80 0.85 0.90 0.90 90
Concrete Drive/Walk | 0.87 0.87 0.88 0.89 96
Landscaped Areas/Parks | 0.10 0.18 0.25 0.45 7
Paved Street | 0.87 0.88 0.90 0.93 100
Multi-family [ 0.60 0.65 0.70 0.80 70
Commercial | 0.87 0.87 0.88 0.89 95
Gravel | 0.40 0.45 0.50 0.60 40

The rainfall intensities used in the computation of runoff using the Rational Method were
obtained from the Rainfall Intensity Duration Curves for the Town of Erie. A copy of the
figure is included in Appendix C.



PHASE Il DRAINAGE STUDY FOR
VISTA RIDGE DEVELOPMENT

FILING NO. 11, LOT 1, BLOCK 1
ERIE, COLORADO

D. HYDRAULIC CRITERIA

The sizes of the proposed storm sewers were determined based on a capacity analysis. All
of the proposed storm sewers were sized to convey the full 100-year runoff volumes. Storm
sewer hydraulic calculations were calculated using the Manning’s equation with a roughness
coefficient of n=0.013. A minimum slope of 0.50% was assumed for initial sewer sizing and
a minimum diameter of 15-inches was used. A copy of the storm sewer sizing table that
was used to determine pipe sizes is included in Appendix B.

E. DETENTION

The detention requirement for this site is satisfied by the existing detention pond located
adjacent to the northwest corner of the site. The existing detention pond, Detention Pond
A2, was designed and constructed with Vista Ridge Master Drainage Report. Detention
Pond A2 was designed and constructed to adequately detain the 100-year storm for Parcel
31. Water quality and allowable release rate requirements for the proposed site are also
satisfied by existing Detention Pond A2.

IV. DRAINAGE FACILITY DESIGN
A. GENERAL CONCEPT

Rainfall runoff will collect against curbs and at low points throughout the development and
be conveyed to the underground storm drain system. The proposed storm sewer
improvements are sized adequately to convey the 100-year storm to the existing detention
pond where water quality and detention for the site are performed. The proposed drainage
improvements are in conformance with the Vista Ridge Master Drainage Report. Refer to
the Drainage Map located in the back of the report for the storm sewer layout and sizes.

Storm sewer sizing calculatiolThe sym of Basin areas on the 06/25/2007 CLC drainage map is
13.59 acres. The sum of Basin areas shown herein with these
calcs is 13.77 acres.

B. SPECIFIC DETAIL \/’

The area of proposed construction and overlot grading is divided into five drainage basins:
A, B, C, D and E. The five drainage basins are divided into 14 sub-basins that are
individually described by basin below.

BASIN A The sum of Basin A areas on the 06/25/2007
CLC drainage map is 2.47 acres.

Basin A consists of portions of Lot 2, Lot 3, Lot 4 and Tract A covering a total area of
approximately 2.75 acres. Basin A is divided into sub-basins A1, A2, A3, A4 and A5.

Sub-basin A1is located in the southeast corner of the site and consists of approximately 1.19
acres of proposed overlot grading. Sub-basin A1Wt 3 and will be developed a

Should be part of Lot 4 based on the 06/25/2007
CLC drainage map.

Basin Al area on the 06/25/2007 CLC drainage
map is 1.33 acres.




Basin A2 area

PHASE Il DRAINAGE STUDY FOR on the

VISTA RIDGE DEVELOPMENT

FILING NO.11,LOT 1, BLOCK 1
ERIE, COLORADO

06/25/2007 CLC
drainage map is
0.58 acres.

retail/commercial in the future. Runoff for Sub-basin A1 generally flows in a northwest
direction to the proposed 24-inch storm sewer at design point A1,

Sub-basin A2 is located in the center of the site and consists of approximately 0.02 acres of
proposed commercial/retail development. Sub-basin A1 is part of Lot 2 and includes the
drive-thru area for the building in Lot 2. Runoff for Sub-basin A2 flows to the proposed 5-
foot inlet at Design Point A2 where it enters the proposed 12-inch storm sewer. The flows
from Sub-basins A1 and A2 combine at Design Point A2.1 and discharge to the north in the
proposed 24-inch storm sewer.

Sub-basin A3 is located on the east side of the site and consists of approximately 0.87 acres
of proposed overlot grading. Sub-basin A3 is part of Lot 2 and will be developed as
retail/lcommercial in the future. Runoff for Sub-basin A3 generally flows in a northwest
direction to the proposed 21-inch storm sewer at design point A3. The flows from Sub-basin
A3 combine with the flows from Sub-basins A1 and A2 at Design Point A3.1 and discharge
to the north in the proposed 24-inch storm sewer.

Sub-basin A4 is located near the center of the site and consists of approximately 0.1%acres
of proposed commercial/retail development. Sub-basin A4 is part of Lot 2 and includes t
entire roof of the proposed building. Runoff for Sub-basin A4 flows to northeast corner of
the building where the roof drain system will convey the flows to the proposed 12-inch storm
sewer. The flows in the 12-inch storm sewer combine with flows from Sub-basins A1, A2
and A3 at Design Point A4 and discharge west in the proposed 30-inch storm sewer.

Sub-basin A5 is located near the center of the site and consists of approximately 0.49 acres
of proposed private drive and commercial/retail development. Sub-basin A4 is part of Tract
A and Lot 2 and includes roadway, sidewalks and landscaping. Runoff for Sub-basin A5 is
captured in the curb and gutters of the roadways and conveyed north and west to the 5-foot
proposed inlet at Design Point A5 where it enters the proposed 15-inch storm sewer. The
flows in the 15-inch storm sewer combine with flows from Sub-basins A1, A2, A3 and A4 at
design point A5.1 and discharge west in the proposed 30-inch storm sewer.

BASIN B The sum of Basin B areas on the 06/25/2007

[[CLC drainage map is 2.75 acres.
Basin B consists offportions of Lot 1, Lot 2, Lot 4 and Tract A covering a total area of
approximately 2.97 acres. Basin B is divided into sub-basins B1, B2, B3, B4, B5 and B6.

Sub-basin B1 is located on the south side of the site and consists of approximately 0.70
acres of proposed private drive and commercial/retail development. Sub-basin B1 is part of
Tract A and Lot 1 and includes roadway, parking lot, sidewalks and landscaping. Runoff for
Sub-basin B1 sheet flows towards the center of the Sub-basin to the 5-foot proposed Type
‘R’ inlet at Design Point B1 where it enters the proposed 18-inch storm sewer and flows
west.

The 06/25/2007 CLC 4

drainage map calls out a
Basin B1.1, which is not
shown here

Basin A3
area on the
06/25/2007
CLC
drainage
map is 0.39
acres.

Basin A4
area on the
06/25/2007
CLC
drainage
map is 0.17
acres.
These
seem to

match

&‘

There is no
Basin A5
on the
06/25/2007
CLC
drainage
map.

\

Basin B1
area on the
06/25/2007
CLC
drainage
map is 0.47
acres.




There is no
Basin B6
on the
06/25/2007
CLC
drainage
map.

Basin C1
area on the
06/25/2007
CLC
drainage
map is 2.59
acres.
These
seem to
match

Basin B2
area on the
06/25/2007
CLC
PHASE Il DRAINAGE STUDY FOR drainage
VISTA RIDGE DEVELOPMENT map is 0.73

FILING NO.11,LOT 1, BLOCK 1 acres.

ERIE, COLORADO \N
Sub-basin B2 is located on the south side of the site and consists of approximately 0.82

acres of proposed overlot grading. Sub-basin B2 is part of Lot 4 and will be developed as
retail/lcommercial in the future. Runoff for Sub-basin B2 generally flows in a northwest
direction to the proposed 18-inch storm sewer at design point B2.

Sub-basin B3 is located on the south side of the site and consists of approximately 0.93
acres of proposed private drive and commercial/retail development. Sub-basin B1 is part of
Tract A and Lot 1 and includes roadway, parking lot, sidewalks and landscaping. Runoff
from the west side of the basin sheet flows towards the center of the Sub-basin to the 5-foot
proposed Type ‘R’ inlet at Design Point B3. Runoff from the east side of the sub-basin is
captured in the curb and gutter of the roadways and conveyed west to the 5-foot proposed
Type ‘R’ inlet at Design Point B3. Flows from sub-basins B1, B2 and B3 combine at Design
Point B3 and discharge to the northeast in the proposed 36-inch storm sewer.

Sub-basin B4 is located near the center of the site and consists of approximately 0.14 acres
of proposed commercial/retail development. Sub-basin B4 is part of Lot 2 and includes
parking lot, sidewalks and landscaping. Runoff for Sub-basin B4 sheet flows towards the
center of the sub-basin to the 3-foot proposed area inlet at Design Point B4 where it enters
the proposed 12-inch storm sewer and flows west.

Sub-basin B5 is located near the center of the site and consists of approximately 0.12 acres
of proposed commercial/retail development. Sub-basin B5 is part of Lot 2 and includes
parking lot, sidewalks and landscaping. Runoff for Sub-basin B4 sheet flows towards the
center of the sub-basin to the 3-foot proposed area inlet at Design Point B5 where it
combines with runoff from Sub-basin B4 and discharges west in the proposed 12-inch storm
sewer.

[\

Sub-basin B6 is located near the center of the site and consists of approximately 0.26 acres
of proposed commercial/retail development. Sub-basin B6 is part of Lot 1 and includes the
entire roof of the proposed building. Runoff for Sub-basin B6 flows to north side of the
building where the roof drain system conveys the flows to the proposed 12-inch storm sewer.
The flows in the 12-inch storm sewer combine with flows from Basin A and the rest of Basin
B at Design Point B6 and discharge west in the proposed 36-inch storm sewer.

BASIN C The sum of Basin C areas on the 06/25/2007

/CLC drainage map is 3.94 acres.
Basin C consists/of portions of Lot 1, Lot 2, Lot 5 and Tract A covering a total area of

approximately 3.64 acres. Basin C is divided into sub-basins C1 and C2.

Sub-basin C1 is located in the southwest corner of the site and consists of approximately

= 2.59acres of overlot grading. Sub-basin C1 encompasses all of Lot 6 and will be developed

as retail/commercial in the future. Runoff for Sub-basin A1 generally flows in a northeast
direction to the proposed 30-inch storm sewer at design point C1.

Basin B3
area on the
06/25/2007
CLC
drainage
map is 0.51
acres.

Basin B4
area on the
06/25/2007
CLC
drainage
map is 0.21
acres.

< |

&‘

Basin B5
area on the
06/25/2007
CLC
drainage
map is 0.26
acres.

Basin C2
area on the
06/25/2007
CLC
drainage
map is 1.35
acres.

Sub-basin C2 is located near the center of the site and consists of approximately 1.04 acres /

of proposed private drive and commercial/retail development. Sub-basin C2 is part of Tract
5



PHASE Il DRAINAGE STUDY FOR
VISTA RIDGE DEVELOPMENT

FILING NO. 11, LOT 1, BLOCK 1
ERIE, COLORADO

A, Lot 1 and Lot 2 and includes roadway, parking lot, sidewalks and landscaping. Runoff|Basin D1
from the southwest side of the basin sheet flows to the roadway, is captured by the roadway [area on the
curb and gutter, and is conveyed to the north to the 5-foot proposed Type ‘R’ inlet at Design |06/25/2007
Point C2. Runoff from the east side of the basin is captured in the curb and gutter of the |CLC
parking lot and roadways and is conveyed west to the 5-foot proposed Type ‘R’ inlet at|drainage
Design Point C2. Flows from sub-basin C2 combine with flows from sub-basin C1 at Design|map is 4.43
Point C2 and discharge to the northeast in the proposed 30-inch storm sewer. Flows from|5cres.
Basin C combine with flows from basins A and B at design point C2.2 and discharge to the These
northwest in the proposed 42-inch storm sewer. The proposed 42-inch storm sewer outfalls

to the existing detention pond at design point C2.3. seem to

match
BASIN D1

Basin D1 is located on the north side of the site and consists of approximately 4.43 acres of
overlot grading. Basin D1 encompasses all of Lot 5 and will be developed as
retail/commercial in the future. Runoff from Basin D1 generally flows in a northeast direction
and will be captured by a temporary diversion swale until Lot 5 is fully developed. The
temporary diversion swale flows west along the north boundary of Lot 5 and outfalls into the
existing detention pond. A permanent storm sewer outfall from Lot 5 to the existing
detention pond will be designed and constructed with the Lot 5 improvements.

SUMMARY
A. COMPLIANCE

The design and installation of all facilities shall be in compliance with the provisions of the
Standards and Specifications for Design and Construction of Public Improvements for Erie,
Colorado and the Urban Drainage and Flood Control District’'s Drainage Criteria Manuals as
referenced therein.

B. DRAINAGE CONCEPT

Inlets will be installed such that the total volume and depth of rainfall runoff at any given
location will not be hazardous either to property of individuals. Storm drains will provide
adequate conveyance to the detention facilities where site release will be throttled to levels
commensurate to the historic condition. Concept and certification is limited to events of 100-
year return period or lesser magnitude and does not ensure against all possibilities that
could cause local failures and would be outside of the design engineers’ control.



VL.

PHASE Il DRAINAGE STUDY FOR
VISTA RIDGE DEVELOPMENT

FILING NO. 11, LOT 1, BLOCK1
ERIE, COLORADO

REFERENCES

Vista Ridge Golf Course Development Master Drainage Report with Appendix A, B, & C.
Prepared by Hurst & Associates, Inc., revised July 30, 2001.

Urban Drainage and Flood Control District “Drainage Criteria Manual” Volumes | and II, June
2001.

USDA Soil Conservation Service “Soil Survey of Golden Area, Colorado” October 1980.



Appendix A

Hydrologic Calculations



These basins do not

match what is shown

on the CLC drainage
map from 06/25/07
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Appendix B

Hydraulic Calculations
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Temp Diversion Dike (Basin O1)
Cross Section for Triangular Channel

Project Description

Project File j:\2006\06-0053 village at vista ridge\civihdrng\diversio.fm2
Worksheet Temporary Diversion Dike (Basin O1)

Fiow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data
Mannings Coefficient 0.030

Channel Slope 0.020000 ft/ft
Depth 1.51 ft
Left Side Slope 2.000000H : V
Right Side Slope 2.000000H :V
Discharge 24.50 cfs
32
1.51 ft
—_Y
1
vIN
H 1
NTS
01/16/07 FlowMaster v5.15

04:34:18 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Vista Ridge 06-0053
Inlet AS
Design Flow = Gutter Flow + Carry-over Flow

G | S )

F——]<—GUTTER FLOW PLUS CARRY-OVER FLOW <— [——] <— GUTTER FLOW

INLET INLET

1/2 OF STREET

| L
Deslign Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of strast, plus flow bypassing upstream subcatchments): *Q =) 2.09] 4.06]cts

* If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
Geographlc Information: (Enter data in the blue cells):

Subcatchment Area=}" - .. .= Acres
Percent Imperviousness ={:" = " %
NRCS Soil Type = A, B,C orD
Site: (Check One Box Only) Slope (ft/ft) Length (ft)
Site is Urban: X Overland Flow = :
Site Is Non-Urban: Gutter Flow =
Rainfall Information: Intensity | (inch/hr)=C; * Py /(Cs+ T, )ACs Minor Storm  Major Storm
Design Storm Retum Period, T, = : years
Retum Period One-Hour Precipitation, Py ={. - - : G inches
Ci={ ' '
02 =
03 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =|-
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =}~ o s
Bypass (Carry-Over) Flow from upstream Subcatchments, Q,=[ ~ ..~ 0,00} - 0,00]cfs

Analysis of Flow Time (Time of Concentration) for a Catchment: Minor Storm  Major Storm
Calculated Design Storm Runoff Coefficient, C = N/A] N/A
Calcutated 5-yr. Runoff Coefficient, C5 =| -+ = N/AL: N/A
Overland Flow Velocity, Vo = : N/AL: - N/A|fps
Gutter Flow Velocity, Vg =} -~ N/A] N/Altps
Overland Flow Time, tg =} - NIA N/A|minutes
Gutter Flow Time, tg =| N/AL= o NIA]minutes
Calculated Time of Concentration, T, = N/A} © N/Ajminutes
Time of Concentration by Regional Formula, T = o NIAY N/Ajminutes
Recommended T, = . N/A N/Alminutes
Time of Concentration Selected by User, T, = ) N/A} . N/A|minutes
Design Rainfall Intensity, | = ~ N/A N/A[inch/hr
Calculated Local Peak Flow, Q, =|' - NALS N/A]cfs
Total Design Peak Flow, Q = 2.09} . 4.06|cts

INLET A5.xls, Q-Peak 1/18/2007, 3:46 PM



B ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Major & Minor Storm)

(Based on Regulated Criterla for Maximum Allowable Flow Depth and Spread)

Project: Vista Ridge 06-0053
Inlet 1D: Inlet AS
jrd irg
’I STBﬁ(\ T, Tuax Terown ’!
W‘L’ w AV Tx
e - ST
N/ rown
Maximum Allowable Width for Spread Behind Curb Toack = 10.0jft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.0200|ft. vert, / ft. horiz
Manning's Roughness Behind Curb Naack = 0.0200/
Height of Curb at Gutter Fiow Line Heurs = 6.00|inches
Distance from Curb Face to Street Crown Terown = 12.0]ft
Gutter Depression a=| 3.00{inches
Gutter Width W[ 2.00]ft
Street Transverse Slope Sx=f .- 0.0200]ft. vert./ ft. horiz
Street Longitudinal Slope - Enter O for sump condition So = 0.00001t. vert. / ft. horiz
Manning's Roughness for Street Section NSTREET = 0.0150|
Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm Twax = 11.0 11 ‘O'lft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm Ayax =] 6.00}: 6.00[5nches
Allow Flow Depth at Street Crown (leave blank for no) lX = yes
Maximum Gutter Capacity Based On Allowable Water Spread Minor Storm Major Storm
Gutter Cross Slope (Eq. ST-8) Sw =|" 0.1450 0,1450jft/ft
Water Depth without Gutter Depression (Eq. ST-2) y= - 2.641 2.64}inches
Water Depth with a Gutter Depression d= 5641 - 6.64}inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx = : 9,0 9.0jft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eg= ©0.622] 0 0.622
Discharge outside the Gutter Section W, carrled in Section Ty Qu=|ii 0 .0.0f =i 0.0)cfs
Discharge within the Gutter Section W (Qr - Qy) Qw=l" " 00f - 0.0]cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qaack =] 0.0 0.0|cfs
Maximum Flow Based On Allowable Water Spread Qy = SUMP SUMP{cfs
Flow Velocity Within the Gutter Section = 0.0 0.0|fps
V*d Product: Flow Velocity Times Gutter Flowiine Depth Vid = 000 ' 00
IMaximum Gutter Capaclty Based on Allowable Gutter Depth Minor Storm  Major Storm
[Theoretical Water Spread Tm=|" . 125) 12.5]ft
Theoretical Spread for Discharge outside the Gutter Ssction W (T - W) Txm=| ° 10.5 10.5]ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.557 0.557
ITheoretical Discharge outside the Gutter Section W, carried in Section Tx Qum=[ - - 00} 0.0fcfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Q=) 0.0} 0.0icfs
Discharge within the Gutter Section W (Qq - Qy) Qw = 0.0} 0.0jcfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0} 0.0fcfs
‘otal Discharge for Major & Minor Storm Q= 00f ° 0.0/cfs
Flow Velocity Within the Gutter Section V= - _0.0F 0.0}fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vd = 0.0 - 0.0
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6*) Storm R=|- - SUMP SUMP
Max Flow Based on Allow. Gutter Depth (Safety Factor Applied) Q4 =} SuUMp SUMP|cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = " |inches

Minor Storm Major Storm
Oypow =| Sump| SUMP]cts
ak’
MAJOR STORM max. allowabie capacity OK - greater than flow given on sheet 'Q-Peak’

INLET AS5.xls, Q-Allow
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Height (Depth) in inches

Street Section with Flow Depths

0.0 2.0 4.0 6.0 8.0 10.0 12.0

Section of 1/2 Street (distance in feet)

14.0 16.0 18.0 20.0

==Ground elev. - Minord-max —&-—Majord-max —»-Minor T-max X Major T-max

INLET A5.xls, Q-Allow

Qx — 056 Sg/BS;/ZT‘_B/S Eo - 1
n 1+ Sw/Sx
8/3
0=-20,-0-0 TR IL A
T "o T /wHy-1

1/18/2007, 3:47 PM



| INLET IN A SUMP OR SAG LOCATION |

Project = Vista Rldge 06-0053
Inlet iD = iniet AS

F——Lo (C)——r

1t tion (i MINOR MAJOR
Type of Inlet Type =| - CDOT Type R Curb Opening I
Local Depression {additional to continuous gutter depression 'a' from 'Q-Allow’) Boey = 3.00) a.oollnches
[Number of Unit Inlets (Grate or Curb Opening) No = 1 . 1]
(Grate Information MINCR MAJOR
Length of a Unit Grate L, (G)= N/A N/A|feet
\Width of a Unit Grate W=} & N/A]: N/A|fget
lArea Opening Ratio for a Grate {typical values 0.15-0.90) Ao = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = NA N/A
IGrate Wair Coefficient {typical vatue 3.00) Cy (G)= : N/A N/A
Grate Orifice Cosfficient (typical value 0.67) Co (@)=} WAL N/A
ICurb Opening information MINOR MAJOR
Longth of a Unit Curb Opening L (C)= 5.00} B 5.00|leet
Helght of Vertical Curb Opening in Inches = 6.00] 6.00]inches
Helght of Curb Orifice Throat in Inches Hivor =] * - 5,95 8.95(inches
lAngle of Throat (see USDCM Figure ST-5) Theta=| " 63.4 63.4]degrees
|Side Width for Deprassion Pan (typically the gutter width of 2 feet) Wy = 2.00) 2.00}feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.20] - 0.20
ICurb Opening Weir Coefficlent {typicat value 2.30-3.00) Cy (C) = : 2.30 2.30
{Curb Opaning Orifice Cosfficient (typical value 0.67) Co (C) = 0674 0.67
Resulting Gutt: i rate Inlet Capacitvina § MINOR MAJOR
IClogging Cosfficient for Multiple Units Coef = N/A A
Clogging Factor for Multiple Units Clog=| N/A N/A
Grate as a Welr
Flow Depth at Local Depression without Clogging (0 cfs grate, 2.09 cfs curb) =] - N/A - N/A[inches
[This Row Used for Combination Iniets Only dowbn = Gl NIA w2 NIAlInches
Flow Depth at Local Dspression with Clogging (O cfs grate, 2.09 cfs curb) =p T A L N/Alinches
IThis Row Used for Combination Inlets Only o NA N/Alinches
Grate as an Orifice MINOR MAJCR
Flow Dapth at Local Depression without Clogging (0 cfs grate, 2.09 cfs curb) du=f N/A N/Alinches
Flow Dapth at Local Depression with Clogging (0 cfs grate, 2.09 ¢fs curb) doa = S NJAE- : N/Alinches
Resulting Gutter Flow Depth Outslide of Local Depresslon Uo-Grate = ) N/A N/Ajinch
ulting Gutter Flow Depth for Cu Inlet Capa In m MINOR MAJOR
IClogging Coefficient for Multiple Units Coef= 1.00 1.00
Clogging Factor for Muitiple Units Clog= 0.20] 0.20)
ICurb as a Welr, Grate as an Orifice MINOR MAJOR
Flow Depth at Local Deprassion without Clogging (O cfs grate, 2.09 cfs curb) = o 2,68| 4.18|inches
Flow Dapth at Locdl Depression with Clogging (0 cfs grate, 2.09 cfs curb) = 2.91] ) 4.53|inches
Curb as an Orifice, Grate as an Orifice ) MINOR MAJOR
Flow Dapth at Local Dapression without Clogging (0 cfs grate, 2.09 cfs curb) dy = - 2.95' 3.77]inchss
Flow Depth at Local Depression with Clogging (0 cfs grate, 2.09 cfs curb) Goa = 3.12] 4.40|inches
Resulting Gutter Flow Depth Outside of Local Depression Gucus = 0.12| 1.53]Inchel
itant Street (l MINOR MAJOR
[Total Inlet Length = 5.0] 5.0|feot
[Total Inlet Interception Capacity (Design Discharge from Q-Peak) = 2.1 4.1]cts
Resultant Gutter Flow Depth (based on sheet Q-Allow geometry) = ) 0.12 1.53jinches
Resultant Street Flow Spread (based on sheet Q-Allow geometry) =] 0.1 o_g]feg(
Resultant Flow Depth at Street Crown Aopown = 0.00| 0.00]inches
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DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Vista Ridge 06-0053
Inlet B1
Design Flow = Gutter Flow + Carry-over Flow

R A

F——] «—GUTTER FLOW PLUS CARRY-OVER FLOW <— [F=—— <—GUTTER FLOV

INLET INLET

1/2 OF STREET

A R
Design Flow: ONLY if already determined through other methods: Minor Storm_ Major Storm
{local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q =| 3.06] 5.88]cfs

* If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
Geographic Information: (Enter data in the blue cells):

Subcatchment Area = - Acres
Percent imperviousness = %
NRCS Soll Type = A, B,C,orD
Site: (Check One Box Only, Slope (ft/ft) Length (f)
Site Is Urban:| X Overland Flow = :
Site Is Non-Urban: Gutter Flow =
Rainfall Information: Intensity | (inchthr) = Cy * Py /(Co + T¢ ) A Cs Minor Storm  Major Storm
Design Storm Retum Period, T, = ) years

Retumn Period One-Hour Precipitation, Py = : inches
Cy=
Cy=
Cy=

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =}
User-Defined 6-yr. Runoft Coefficient (leave this blank to accept a calculated value), Cs=| - ° o

Bypass (Carry-Over) Fiow from upstream Subcatchments, Q,=|" = - 0.00} 0.00[cts
Analysis of Flow Time (Time of Concentration) for a Catchment: Minor Storm  Major Storm
Calculated Design Storm Runoff Coefficient, C = AR N/A
Calculated 5-yr. Runoff Coefficient, C5 = N/A] N/A
Overland Flow Velocity, Vg = N/A " N/Ajfps
Gutter Flow Velocity, Vg = S NIAE N/A[fps
Overland Flow Time, {o = N/A N/A|minutes
Gutter Flow Time, tg = N/A N/A]minutes
Calculated Time of Concentration, T, =] N/A N/A|minutes
Time of Concentration by Regional Formula, T = N/A N/A]minutes
Recommended T, = N/A N/Ajminutes
Time of Concentration Selected by User, T, = N/A N/A|minutes
Design Rainfall Intensity, | = N/Al- N/Alinch/hr
Calculated Local Peak Flow, Q, =i N/AL- N/Alcts
Total Design Peak Flow, Q = 3.06] 5.88|cfs

INLET B1.xls, Q-Peak 1/18/2007, 3:49 PM



Project:
inltet ID:

H ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Major & Minor Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Vista Ridge 06-0053
inlet B1
/!J/
1 /m
rown
Maximum Allowable Width for Spread Behind Curb Taack = 10.0]ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Spack = 0.0200]ft. vert. / ft. horiz
Manning's Roughness Behind Curb Naack = 0.0200
Height of Curb at Gutter Flow Line Heups = 6.00]inches
Distance from Curb Face to Street Crown Tcrown = . 12.0)1t
Gutter Depression a= ~-3.00]inches
Gutter Width W=| . - 200]t
Street Transverse Slope Sy = 0.0200]#t. vert. / ft. horiz
Street Longitudinal Slope - Enter O for sump condition So=| ~ 0.0000]ft. vert./ ft. horiz
Manning's Roughness for Street Section NgYReeT = 0.0150
Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm Thax = 11.0 11,0]ft
Mabx. Allowable Depth at Gutter Flow Line for Minor & Major Storm Aavax = 6.00 6.00]inches
Allow Flow Depth at Street Crown (leave blank for no) X =yes
Maximum Gutter Capacity Based On Aillowable Water Spread Minor Storm Major Storm
Gutter Cross Slope (Eq. ST-8) Sw= 0.1450 0.1450]ft/ft
\Water Depth without Gutter Depression (Eq. ST-2) y= 2.64) 2.64Jinches
Water Depth with a Gutter Depression d= 5.64 5.64|inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx= 9.0 9.0}t
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.622] 0.622
Discharge outside the Gutter Section W, carried in Section Tx Qy=|" 0.0 < 0,0]cfs
Discharge within the Gutter Section W (Qr - Qx) Qu =} 0.0 : 0.0]cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qpack = 0.0] 0.0|cfs
Maximum Flow Based On Allowable Water Spread Qr = SUMP SUMPIcfs
Flow Velocity Within the Gutter Section Ve 0.0 0.0ifps
V*d Product: Flow Velocity Times Gutter Flowline Depth vid= 00l - 00
IMaximum Gutter Capacity Based on Allowable Gutter Depth Minor Storm  Major Storm
 Theoretical Water Spread Tm= 1285 12,5(ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Txm= 105 10.54ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eg= 0.567 0.5567
Theoretical Discharge outside the Gutter Section W, carried in Section Txy Qym= 0.0 0.0]cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Q= 0.0 0.0]cfs
Discharge within the Gutter Section W (Qg - Qx) Qu = 0.0 0.0]cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 0.0|cfs
Total Discharge for Major & Minor Storm Q= 0.0} - 0.0|cfs
Flow Velocity Within the Gutter Section V= 0.0/ 0.0}fps
V*d Product; Flow Velocity Times Gutter Flowline Depth Vid = 0.0 0.0
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6*) Storm R= SUMP SUMP|
Max Flow Based on Allow. Gutter Depth (Safety Factor Applled) Qy= SUMP SUMP|cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = inches
Minor Storm _Major Storm

Max, Allowable Gutter Capacity Based on Minimum of Q; or Quiow =/ SUMP] SUMP|cfs
MINOR STORM max. allowable capacity OK - greater than flow given on sheet 'Q-Peak’
MAJOR STORM max. allowable capacity OK - greater than flow glven on sheet 'Q-Peak’

INLET B1.xls, Q-Allow
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Street Section with Flow Depths

Height (Depth) in inches

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Section of 1/2 Street (distance in feet)

= Ground elev. - Minord-max —4&-Majord-max —¢ Minor T-max X Major T-max
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| INLET IN A SUMP OR SAG LOCATION B

Project = Vista Ridge 06-0053
Inlet ID = Inlet B1

D tlon (In| MINOR MAJOR
Typa of inlet Type =|.. CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow') Hioca = 3.00 3.00|Inches
Number of Unit Inltets (Grate or Curb Opening) No = 1 )]
Grate Information MINOR MAJOR
Length of a Unit Grate L (G)=| NA . N/A|fest
[Width of a Unit Grate W= N/A N/Alfest
Area Opening Ratio for a Grate {typical values 0.15-0.90) ato = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G Q)= . NA N/A
[Grate Weir Coefficient (typical value 3.00) Cy (Q)= NA N/A
[Grate Orifice Coefficiant (typical value 0.67) Co (@)= N/A N/A
ICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 5.00]fsat
Height of Vertical Curb Opening in Inches Hya= 8.00 6.00]inches
Helght of Curb Orifice Threat in Inches Hewoat = 595 » 5.951Inches
lAngle of Throat (see USDCM Figure ST-5) Theta= 63.4 63.4|degreas
ISide Width for Dapression Pan (typically the gutter width of 2 feet) Wp= 2.00 2.00]!96!
IClogging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.20 0.20/
iCurb Opening Welr Coefficlent {typical value 2.30-3.00) Cy(C)= E 2.30 2.30]
ICurb Opening Orifice Coefficient (typical value 0.67) Co(C) = : 0.67 0.67

1th r Grate Intet Capaclty In a Su MINOR MAJOR
IClogging Coefficient for Multiple Units Coef = N/A N/A
Clogging Factor for Multiple Units Clog = ‘ < NIA NA
Grate as a Weir :
Flow Dapth at Local Depression without Clogging (0 cfs grate, 3.06 cfs curb) = N/A N/Alinches
IThis Row Used for Combination Inlets Only eytran = Bk N/A} - U NfAinches
Flow Depth at Local Depression with Clogging (O cfs grate, 3.06 cfs curb) = B N/A U NYA]inches
[This Row Used for Combination Inlats Only . dewba = N/AL N/Alinches
Grate as an Orifice MINOR MAJOR
Flow Depth at Local Deprassion without Clogging (0 cfs grate, 3.06 cfs curb) dy = N/A N/Alinches
Flow Dapth at Local Depression with Clogging (O cfs grate, 3.06 cfs curb) o = U NIAL N/A|inches
Resulting Gutter Flow Depth Outslde of Local Depressi Gagrate = N/A N/Alinches

Gutter Flow Depth for Cu ning | MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = 1.00 1.00
IClogging Factor for Muitiple Units Clog= 0.0 0.20]
Curb as a Welr, Grate as an Orifice MINCR MAJOR
Flow Depth at Local Depression without Clogging (0 cfs grate, 3.06 cfs curb) = ] 3.4Gl ] 5.35|lnches
Flow Depth at Local Depression with Clogging (0 cfs grate, 3.06 cfs curb) = 3.76| 5.80]Inches
Curb as an Orifice, Grate as an Orifice MINOR MAJOR
Flow Depth at L.ocal Depression without Clogging (0 cfs grate, 3.06 cfs curb) dy = 3.29 .. 5,00]inches
Flow Depth at Local Depression with Clogging (0 cfs grate, 3.06 cfs curb) a=] 3.65} 8.31{inchss
Resuliting Gutter Flow Depth Outside of Local Depression Dacur = 0.76 3.31]Inches
[Resultant Street Conditions MINOR MAJOR
Total Intat Length L= Y 5.0[feat
[Total Inlet Interception Capacity (Design Discharge from Q-Peak) = 3.1 S‘QIcfs
Resultant Gutter Flow Depth (based on sheet Q-Allow geometry) d= 0.76} 3.31]|ncheg
Resultant Street Flow Spread (based on sheet Q-Allow geometry) T= o,4! ] 1_9](59(
Resultant Flow Depth at Street Crown denown = 0.00‘ 0.00IInches

INLET B1.xis. Iniat In Suimn araAIAAAT ALsn e



DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Vista Ridge 06-0053
Inlet B3
Design Flow = Gutter Flow + Carry-over Flow

e T T |

F——=] «—GUTTER FLOW PLUS CARRY-OVER FLOW <— [E=—J <—GUTTER FLOW

INLET INLET

/2 OF STREET

T—— T
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(tlocal peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q =| 3.97 7.55|cfs

* if you entered a value here, skip the rest of this sheet and proceed to sheet Q-Aliow)
Geographlc Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A,B,C,orD
Site: (Check One Box Only) Slope (ft/ft) Length (ft)
Site is Urban: X Overland Flow = :
Site is Non-Urban: Gutter Flow =
Rainfall iInformation: Intensity | (inchvhr)=C, * Py /(C; + T, )~ C3 Minor Storm  Major Storm
Design Storm Return Period, T, = years
Return Period One-Hour Precipitation, Py = . inches
C1 = :
Co=}-.
Cg =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (feave this blank to accept a calculated value), Cs =|. - s .
Bypass (Carry-Over) Flow from upstream Subcatchments, Q,=| .+ ' 0.00]-". = 0.00]|cfs

Analysis of Flow Time (Time of Concentration) for a Catchment: Minor Storm  Major Storm
Calculated Deslgn Storm Runoff Coefficient, C = N/AL N/A
Calculated 5-yr. Runoff Coefficient, C5 =f -1 N/A N/A
Overland Flow Velocity, Vo =] N/A : N/Alfps
Gutter Flow Velocity, Vg =+~ N/AL: N/Alfps
Overland Flow Time, to = N/A] - N/A|minutes
Gutter Flow Time, tg = N/A} - N/A]minutes
Calculated Time of Concentration, T, = N/A N/A|minutes
Time of Concentration by Regional Formula, T, = N/A N/Alminutes
Recommended T, = N/A N/Aminutes
Time of Concentration Selected by User, T, = N/A N/Ajminutes
Deslign Rainfall Intensity, | = N/A - N/A]Inch/hr
Calculated Local Peak Flow, Q, ={ N/A N/A[cfs
Total Design Peak Flow, Q = 3.97} 7.55]cfs

INLET B3.xls, Q-Peak 1/18/2007, 3:55 PM



I[ ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Major & Minor Storm) ||
(Based on Regulated Criterla for Maximum Allowable Flow Depth and Spread)

Project: Vista Ridge 06-0053
Intet ID: Inlet B3
/[V Tanck T Terows ’i’
— v TMAX

Maximum Allowable Width for Spread Behind Curb Taack = 10.0|ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Spack = 0.0200/ft. vert. / ft. horiz
Manning's Roughness Behind Curb Naack = 0.0200
Height of Curb at Gutter Flow Line Heurs = 8.00]inches
Distance from Curb Face to Street Crown Terown = 30,0}ft
Gutter Depression a= 3.00}inches
Gutter Width = 2.00}#t
Street Transverse Slope Sx = 0.0200if. vert. / ft. horiz
Strest Longitudinal Slope - Enter 0 for sump condition So= 0.00004ft. vert. / ft. horiz
Manning's Roughness for Street Section NsTREET =
Minor Storm  Major Storm
Max. Allowable Water Spread for Minor & Major Storm Tiax = 11.0 11.0]ft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dyax = 6.00 6.00]inches
Allow Flow Depth at Street Crown (leave biank for no) X =yes
Maximum Gutter Capacity Based On Allowable Water Spread Minor Storm Maijor Storm
Gutter Cross Slope (Eq. ST-8) Sw=| 0.14501~ 0.1450]f/ft
Water Depth without Gutter Depression (Eq. ST-2) = 2,64 - ._2.64finches
Water Depth with a Gutter Depression ’ d=| 5.641 5.64]inches
[Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx= s 9.0 - 9.0|ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eg= 0.622} 0.622
Discharge outside the Gutter Section W, carried in Section Ty Qy=f" 0.0} - -0.0]cfs
Discharge within the Gutter Section W (Qy - Qy) Qw={ " 0.0 2 0.0jcfs
Discharge Behind the Curb {e.g., sidewalk, driveways, & lawns) Qaack=|__ 0.0 0.0{cfs
Maximum Flow Based On Allowable Water Spread Qr = SUMP SUMP|cfs
Flow Velocity Within the Guiter Section = 0.0| 0.0lfps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid = 0.0 ) 0.0
Maximum Gutter Capacity Based on Aliowable Gutter Depth Minor Storm _Major Storm
Theoretical Water Spread Tm= 12.5 12.5|ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Ty = 10.6 10.5]ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eg= 0.557 0.5567
iTheoretical Discharge outside the Gutter Section W, carried in Section Ty Qxm = 0.0 0.0fcts
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Qx = 0.0 0.0}cfs
Discharge within the Gutter Section W (Qq - Qy) Qw = 0.0 - 0.0|cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qpack = 0.0 0.0|cfs
[Total Discharge for Major & Minor Storm Q= 0.0 0.0|cfs
Flow Velocity Within the Gutter Section V= 0.0 0.0|fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid = 0.0 0.0
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R=| . SUMP SUMP|
Max Flow Based on Allow. Gutter Depth (Safety Factor Applled) Q= SUMP SUMP]cfs
Resuitant Flow Depth at Gutter Flowline (Safety Factor Applied) d= inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = Inches
Minor Storm  Major Storm
Max. Allowable Gutter Capacity Based on Minimum of Q; or Q, Quiow =} SUMP| SUMP|cts
MINOR STORM max. allowable capacity OK - greater than flow glven on sheet 'Q-Peak'
MAJOR STORM max. allowable capacity OK - greater than flow given on sheet 'Q-Peak’

INLET B3.xis, Q-Allow 1/18/2007, 3:55 PM



Street Section with Flow Depths
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| INLET IN A SUMP OR SAG LOCATION I

Project =
InfetiD =

Vista Ridge 06-0053
Iniet B3

H-Curb

[Deslan information (input) MINOR MAJOR
[Type of Inlat Type =| - CDOT Type R Curb Opening l
Local Depression (additionat to continuous gutter depression 'a’ from 'Q-Allow') Qe = 3.00 3.00]inchss
Number of Unit Inlets {Grate or Curb Opening) No= 1 1]
Grate Information MINOR MAJOR
Langth of a Unit Grate L, {G)= N/A N/Alfest
IWidth of a Unit Grate W, = N/A N/Alfest
lArea Opaning Ratio for a Grate (typical vatues 0.15-0.90) Ao = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G {(Q)= NA N/A
Grate Wair Cosflicient {typical value 3.00) Cw (G)= N/A N/A
Grate Qrifice Coefficient (typical value 0.87) C, (G) =} N/A; N/A
ICurb Opening Information MINOR MAJOR
Langth of a Unit Curb Opening Lo (C)= 5.00 ) 5.00]!99(
Haight of Vertical Curb Opening in Inches Hygn =| 8.00] e.oollnches
Height of Curb Qrifice Throat in Inches Hivoar = 5,95/ 5.95|inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.4 63.4]degrees
Side Width for Deprassion Pan (typically the gutter width of 2 feet) Wp= ) 2.00 2.00]feat
Clogging Factor for a Single Curb Opening (typlcal vatue 0.10) G (C)= 0.20 0.20
ICurb Opening Welr Coefficient (typical value 2.30-3.00) Cw(C)= 2.30 2.30]
Curb Opening Orifice Cosfiicient (typical value 0.67) Co (C) = 0.67 0.67
tin tter Flow Depth for Grate Inlet Inas MINOR MAJOR
Clogging Coefficiant for Multiple Units Coef = N/AL . - N/A
IClogging Factor for Multiple Units Clog= N/A NA
Grate as a Welr
Flow Dapth at Local Depression without Clogging {0 cfs grate, 3.97 cfs curb) = N/AL- . N/Alinches
This Row Used for Combination Infsts Only devrun = N/A N/Alinches
Flow Depth at Local Depression with Clogging (O cfs grate, 3.97 cfs curb) = N/A}: N/Alinches
IThis Row Used for Combination Inlets Only Aeurpat = N/A N/Alinches
Grate as an Orifice MINOR MAJOR
Flow Depth at Local Depression without Clogging (O cfs grate, 3.97 cfs curb) dy= N/A N/Alinches
Flow Depth at Local Depression with Clogging (O cfs grate, 3.97 cfs curb) daa= . N/AL - N/Alinches
Resuiting Gutter Flow Depth Outslde of Local Depress| Gagrate = N/A N/Ajinches
iResulting Gutter Flow Depth for Curb Opening intet Capacity I a Sump MINOR MAJOR
IClogging Coefficient for Multiple Units Coef = 1.00, toq‘
IClogging Factor for Muitiple Units Clog= 10.20 0.20
Curb as a Welr, Grate as an Orifice MINOR MAJOR
Flow Depth at Local Depression without Clogging (0 cfs grate, 3.97 cfs curb) = 4,11 6.31 Ilnchas
Flow Depth at Local Depression with Clogging (O cfs grate, 3.97 cfs curb) = 4.47] &86]Inchss
[Curb as an Orifice, Grate as an Orifice MINCR MAJOR
Flow Depth at Local Depression without Clogging (O cfs grate, 3.97 cis curb) Ay = 3.72 6.51 |inches
Flow Depth at Local Depression with Clogging (0 cfs grate, 3.97 cfs curb) Uog = 4.32 8.68]inchas
Resuiting Gutter Flow Depth Outside of Local Depresslon Oacurt = 147 5.68|Inchea
itant § ditl MINOR MAJOR
otal Inlat Langth L= 5.0 5.0|feet
[Total Iniat interception Capacity {Design Discharge from Q-Peak) )y = 4.0 7.slcfs
Resultant Gutter Flow Depth (based on sheet G-Alfow geomaetry) d= 1.47] 8.68}Jinches
Resultant Street Flow Spread (based on sheet Q-Allow geometry) T= 0.8 11.2]feet
Resultant Flow Depth at Street Crown derown = 0.00| 0.00]inches
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DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Vista Ridge 06-0053
Inlet C2
Design Flow = Gutter Flow + Carry-over Flow

R | S Oy

F—— <—GUTTER FLOW PLUS CARRY-OVER FLOW <— [E=] <—GUTTER FLOW

INLET INLET

172 OF STREET

T ———
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q =| 4.54] 8.73|cfs

* If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soll Type = - A,B,C,orD
Site: (Check One Box Only) Slope (ft/ft) Length (ft)
Site is Urban: X Overland Flow =
Site Is Non-Urban:| Gutter Flow =
Rainfall Information: Intensity | (inch/hry=C,* P, /(Ca + T, )2 C3 Minor Storm  Major Storm
Design Storm Return Period, T, = years
Return Period One-Hour Precipitation, Py = inches
C| = ‘ ‘

C,=
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =|-
User-Defined 5-yr. Runoff Coefficient (leave this blank o accept a calculated value), Cs = .
Bypass (Carry-Over) Flow from upstream Subcatchments, Q= -~ - 0.00] " - 0.00|cfs

Analysis of Flow Time (Time of Concentratlon) for a Catchment: Minor Storm  Major Storm
Calculated Design Storm Runoff Coefficient, C = N/A - N/A
Calculated 5-yr. Runoff Coefficient, C5 ={ - N/AL: N/A
Overland Flow Velocity, Vo = N/A N/Alfps
Gutter Flow Velocity, Vg = N/A N/Alfps
Overland Flow Time, to = N/A N/Alminutes
Gutter Flow Time, tg = N/A} . - N/Alminutes
Caleulated Time of Concentration, T, = N/A N/Ajminutes
Time of Concentration by Regional Formula, T = N/A N/A{minutes
Recommended T, = N/A N/A|minutes
Time of Concentration Selected by User, T, = N/A N/A|minutes
Design Raintall Intensity, | = N/A N/A]inch/hr
Calculated Local Peak Flow, Q, = N/A N/A{cfs
Total Design Peak Flow, Q = 4.54 8.73jcts

INLET C2.xls, Q-Peak 1/18/2007, 3:59 PM



ﬂ ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Major & Minor Storm) ]l
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Vista Ridge 06-0053

Inlet 1D: Inlet C2
’r TBACK T Terows /}V
W‘;W i ' MA;('x

Crown
P ;

Maximum Allowable Width for Spread Behind Curb Teack = 10,0}ft

Side Slope Bshind Curb (leave blank for no conveyance credit behind curb) Saack = 0.0200ift. vert. / ft. horiz
Manning's Roughness Behind Curb Ngack = 0.0200,
Height of Curb at Gutter Fiow Line Heurs = 6.00}inches
Distance from Curb Face to Street Crown Terown = 30.0]ft
Gutter Depression = 3.00]inches
Gutter Width = 2.004ft
Street Transverse Slope Sx= 0.02001ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition So= 0.0000|ft. vert. / ft. horiz
Manning's Roughness for Street Section NSTREET = 0.0150

Minor Storm  Major Storm
Max. Allowable Water Spread for Minor & Major Storm Twax = 11.0 11.0!&
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm Oaax = 6.00 6.00]Inches
Allow Flow Depth at Street Crown (leave blank for no) IX =Yyes
Maximum Gutter Capacity Based On Allowable Water Spread Minor Storm  Major Storm
Gutter Cross Slope (Eq. $T-8) Sw= 0.1450 0.1450|ﬂ/ﬂ
Water Depth without Gutter Depression (Eq. ST-2) y= 2.64 : 2.64]inches
Water Depth with a Gutter Depression d= 6.64 6.64}inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx = 9.0f 9.0[ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.622 0.622
Discharge outside the Gutter Section W, carried in Section Ty Q=] " 0.0 0.0]cfs
Discharge within the Gutter Section W (Qy - Qx) Qw=}: 0,00 " 0,0]cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qpack = X 0.0]: <7 0.0]cfs
Maximum Fiow Based On Allowable Water Spread Qy = SUMP SUMP|cfs
Flow Velocity Within the Gutter Section V= 0.0 3 0.0]fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid = 0.0 0.0
Maximurn Gutter Capacity Based on Allowable Gutter Depth Minor Storm  Major Storm
Theoretical Water Spread T = . 12,6 12.5ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Txm= 10.6 10.5}ft
Gutter Fiow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.657 0.557
Theoretical Discharge outside the Gutter Section W, carried in Section Ty Qym = : 0.0 0.0]cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Qy = 0.0 0.0]cfs
Discharge within the Gutter Section W (Qg - Qx) Qw = 0.0 0.0fcfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qpack = 0.0 0.0fcfs
Total Discharge for Major & Minor Storm Q= 0.0 0.0]cfs
Flow Velocity Within the Gutter Section V= 0.0 ’ 0.0)fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid=| 0.0 00
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R= SUMP|- SUMP
Max Flow Based on Allow. Gutter Depth (Safety Factor Applied) Qq = SUMP SUMP|cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= inches
Resultant Fiow Depth at Street Crown (Safety Factor Applied) derown = inches

Minor Storm  Major Storm

Max. Allowable Gutter Capacity Bagsed on Minimum of Qr or Qupow =| SUMP] SUMP|cts
MINOR STORM max, allowable capacity OK - greater than flow given on sheet 'Q-Peak’
MAJOR STORM max. allowable capacity OK - greater than flow given on sheet 'Q-Peak’

INLET C2.xis, Q-Allow 1/18/2007, 3:59 PM



Street Section with Flow Depths
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| INLET IN A SUMP OR SAG LOCATION |

Project = Vista Ridge 06-0053
Inlet ID = Inlet C2

Destgn Information {Input) MINOR MAJOR
[Type of Iniet Type=| . CDOT Type R Curb Opening ]
{ ocal Depression (additional to continuous gutter depression 'a' from 'Q-Allow} Aoey = 3.00] - 3.00]inches
Number of Unit Infets (Grate or Curb Opening) No = 1 1]
Grate information MINOR MAJOR
Length of a Unit Grate L (G)=| - . NA © N/Alfest
Width of a Unit Grate Wo=[ N/A N/A|feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Ao = NAL N/A
IClogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G)= NA N/A|
Grate Weir Coefficient (typical valua 3.00) Cw (G)= N/A N/A
Grate Crifice Coefficiant (typical value 0.67) G, (G) = N/A N/A
ICurb Opening Information MINOR MAJCR
Length of a Unit Curb Opening L.{C)= 5.00] 5.00|foet
Height of Vartical Curb Opening in Inches Hoga = 8.00 e.oollnches
Height of Curb Orifice Throat in Inches Hinvoat = 5.95] 5‘95llnches
lAngle of Throat (see USDCM Figure ST-5) Theta =| 63.4 63.4]degreas
Side Width for Depression Pan (typically the gutter width of 2 feat) W, =| 2.00 2.00]feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C) = 0.20 0.20]
iCurb Opening Weir Coefficient (typical value 2.30-3.00) Cu(C)= 2.30 2.30
ICurb Opening Orifice Coefficient (typical valus 0.67) Co (C)= 0.67 0.67
ault r Flow Depth for Grate Infet Capacity In MINOR MAJOR
Clogging Coefficient for Multiple Units Coet = N/A NA
IClogging Factor for Multiple Units Clog = ) N/A
Grate as a Weir
Flow Depth at Local Depression without Clogging (O cfs grate, 4.54 cfs curb) = N/A} - N/Alinches
IThis Row Used for Combination Inlets Only ’ [ I S NJAR N/Alinches
Fiow Depth at Local Dapression with Clogging (0 ¢fs grats, 4.54 cfs curb) = Nl N/Alinches
[This Row Used for Combination Inists Only erpat = N/A N/Ajinches
Grate as an Orifice MINOR MAJOR
Flow Depth at Loca! Depression without Clogging (0 cfs grate, 4.54 cfs curb) du= N/A N/Alinches
Flow Dapth at Locat Depression with Clogging (0 cfs grate, 4.54 cfs curb) dog = N/A ’ N/Alinches
Resulting Gutter Flow Depth Outslde of Local Depreaslon agrate=| ' N/A . N/Alinches
iting Gutter Flow D rb Opening Infet Capacity | MINCR MAJOR
iClogging Cosfficient for Multiple Units Coet = 1.00 1.00
Clogging Factor for Multiple Units Clog = ) 0.20 0.20
Curb as a Welr, Grate as an Orifice MINCR MAJOR
Fiow Depth at Local Dapression without Clogging (O cfs grate, 4.54 cfs curb) = 4.50}] - 6.96|Inchas
Flow Dapth at Local Depression with Clogging (0 cfs grate, 4.54 cfs curb) = ) 4,88 : 7.55|Inches
Curb as an Orlifice, Grate as an Orifice MINOR MAJOR
Flow Dapth at Local Depression without Clogging (0 cfs grate, 4.54 cfs curb) dy = 4.05 7.81]inches
Flow Depth at Local Depression with Clogging (0 cfs grate, 4.54 cfs curb) g = 484 10.70{inches
Resuiting Gutter Flow Depth Outslde of Local Dep i dacurn = : 1.88} 7.70]Inches
t il t MINOR MAJOR
Total Inlet Langth = 5_ol 5.0|teet
Total Inlet Interception Capacity (Design Discharge from Q-Peak) = 4.5" 87|cls
Resultant Gutter Flow Depth (based on sheet Q-Allow geometry) = 1_35[ 7.76|Inches
Resultant Street Flow Spread (based on sheet Q-Allow geometry) = ml 19.6|teat
{[Resultant Flow Depth at Street Crown denown = 0.00' O.oollnches

INLET C2.xls, Inlet in Sump 1HBInAAT Aen R
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INTRODUCTION/ GENERAL LOCATION

Vista Ridge is a proposed 896 acre mixed use residential, commercial and golf course
community located within Section 32 and 33, Township 1 South, Range 68 West. (See Figure 1.)
The majority of the proposed development is within the Coal Creek Drainage Basin and slopes from
southeast to northwest at an average slope 0f2.5%. There are three well defined drainage tributaries
that combine into one near the northwest corner of the proposed development. This tributary outfalls
directly into Coal Creek approximately 3000 feet northwest of Vista Ridge. The Community Ditch,
an irrigation ditch owned and operated by Farmers Reservoir and Irrigation Company (FRICO),
extends approximately 4000 linear feet through the southeast corner of the development. The ditch
will be piped and will not carry storm runoff from The Vista Ridge Development. The land is
generally undeveloped native grassland with a small number of isolated buildings and a shooting

range.

VISTA RIDGE MASTER DRAINAGE DESIGN

Vista Ridge is platted into large tracts for golf course, schools, parks, commercial and
residential development. As a part of this master plat, this master drainage report has been prepared
to accommodate developed storm runoff from each of the proposed development tracts. The plan
consists of storm sewers, swales, streets and detention facilities to reduce developed storm runoff
to historical storm peak flows. The historical and developed storm runoff were determined using
C.U.H.P. (Colorado Urban Hydrograph Procedure). (See Appendices D, E, F, & G.) Hydrographs
for each drainage basin were developed and routed through storm sewers, streets, swales and
detention ponds to the existing drainage tributaries north of Vista Ridge. The peak release rates from

Vista Ridge are reduced to historical or less to protect downstream facilities. (See Basin Peak Flow



Summary.) Storm sewer connections and drainage corridors have been provided for each
development tract. The overall drainage facilities are presented in shown on the Master Drainage

Plan in the map pocket.

DETENTION POND FACILITIES

Detention pond facilities are located within the development tracts and the golfcourse. The
pond sizes and release rates have been determined by a comprehensive computer model developed
by Haestad Methods called Pondpack 7.5. The detailed pond modeling results are shown in
Appendices A, B, & C. The Pond Summary Table shows volumes, release rates and stage storage

information for each pond.

DRAINAGE FACILITY DESIGN

Vista Ridge is a master planned golf course community with large tracts platted for golf
course, commercial, recreation and residential development. The purpose of this master drainage
plan is to develop a drainage concept and propose drainage facilities necessary for each tract to be
developed by various builders and developers. This will insure developiment continuity and protect
properties downstream of Vista Ridge.

The golf course is generally located within the existing drainage corridors. Minor storm
events (2-5 year) will be conveyed through the golf course by storm sewer. Storm sewer connection
points will be provided to each tract and the arterial/collector streets. The major storm event (100
year) will be conveyed through the golf course corridors with wide grass lined swales and through
the developed tracts within streets and swales. The swale hydraulic characteristics (velocity, depth,
peak flows, and stage/storage) are shown in Appendices A, B, & C.

Storm water detention will be provided primarily within the golf course except for the



commercial areas and a few isolated residential parcels. Three of the detention ponds (A5,A6 and
A7) are designed with permanent pool elevations and used for golf course water hazards. The
volume above the permanent pool shall be used for stormwater detention. Other detention facilities
shall be designed with wetland bottoms to improve the stormwater discharge water quality.

Approximately 259 acres of offsite tributary drainage are incorporated into the Vista Ridge
drainage facility design. The storm sewer system, channels and detention ponds are designed to
accommodate offsite historical storm runoff.

Construction plans will be provided showing details necessary for construction of the

drainage facilities presented in this report.

HYDROLOGIC/HYDRAULIC ANALYSIS

Hydrographs for each basin have been developed using the Urban Drainage and Flood
Control C.U.H.P. computer program (see appendices). Hydrographs for basins less than 90 acres
were modified by inputting a time of concentration (Tc) to provide more accurate results. These
hydrographs are used as inflow hydrographs in the comprehensive stormwater routing computer
model. This model routs stormwater through the storm sewer, swales and detention ponds to
develop outflow hydrographs to be used in the hydraulic design in addition to verifying historical
release rates. Stormwater routing is provided for the 2, 10, and 100 year storm events and the

drainage facility design has been integrated into the golf course design.

STORM WATER QUALITY

Storm water quality facilities are designed in accordance with the best management practices
presented in the Urban Drainage and Flood Control District Manual. These detention facilities

have been designed to incorporate wetland bottoms with longer detention times to establish wetlands



and capture sediment to enhance storm water quality.
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Vista Ridge Golf Course Development
Drainage Basin A
As-Built Pond No. A2
Stage-Storage-Discharge Relationship
12-Jan-06
Job 2142-03
Stage [Surface Area| Cummulative Calculated Pipe Flow (cfs) Pipe Weir Spillway | Total Pond
(ft) (ac) Volume (ac-ft) | Inlet Control |Outlet Control Discharge (cfs) | Outflow (cfs) Discharge (cfs)

5202.00 0.30 0.00 0.0 23.6 0.0 0.0 0.0
5202.50 0.33 0.16 33 243 33 0.0 3.3
5203.00 0.36 0.33 3.5 25.0 3.5 0.0 35
5203.50 0.38 0.51 3.6 25.7 3.6 0.0 3.6
5204.00 0.41 0.71 3.8 26.3 3.8 0.0 3.8
5204.50 0.44 0.92 39 26.9 3.9 0.0 3.9
5205.00 0.47 1.15 4.0 27.6 4.0 0.0 4.0
5205.50 0.49 1.39 4.1 28.2 4.1 0.0 4.1
5206.00 0.52 1.64 43 28.8 43 0.0 4.3
5206.50 0.55 1.91 4.4 294 4.4 0.0 44
5207.00 0.59 2.19 4.5 29.9 4.5 0.0 4.5
5207.50 0.62 2.49 4.6 30.5 4.6 0.0 4.6
5208.00 0.65 2.81 4.7 31.0 4.7 0.0 4.7
5208.50 0.69 3.14 4.8 31.6 4.8 19.7 24.6
5209.00 0.72 3.50 5.0 32.1 5.0 85.9 90.8
5209.50 0.76 3.86 5.1 32.6 5.1 177.9 182.9
5210.00 0.79 425 52 332 5.2 289.8 295.0

Outflow Pipe Diameter (in.) 18 Outflow Pipe Diameter 1[5 R—— 1.50

Cross Section Pipe Area (Sq. I )u.uueueernnvevsresroon, 254.47 Cross Section Pipe Area (Sq. Fy)....... 1.77

Discharge Coefficient 0.6 Area of Pipe Not Restricted(Sq.Ft,)...0.30

Outflow Pipe Invert Elevation - up....................... 5196.50 Orifice Invert Elevation.................... 5196.50

Outflow Pipe Invert Elevation - down.................... 5193.80

Outflow Pipe Length (f1)........ouceerevrersveeeresssesessens 108

Weir Length (f1)......ouccvvveessnesserseensenssssssssssessssen. 40

Weir CoeffiCientu..nnrnninrssonnresssessssssssssns 3.0

Weir Elevation.............uen.... 5208.2

Top of Freeboard Elevation.........uusesnevessresrnen, 5210.0
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Soil Survey of Adams County Area, Parts of Adams and Denver Counties, Colorado; Weld County, Colorado, Southern Part VISTA RIDGE - SOIL SURVEY

Map Unit Legend Summary

Adams County Area, Parts of Adams and Denver Counties, Colorado

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
ulC Ulm loam, 3 to 5 percent 124 8.1
slopes

Weld County, Colorado, Southern Part

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

36 Midway-Shingle complex, 5  38.9 28.4
to 20 percent slopes

66 Ulm clay loam, 0 to 3 47.8 34.8
percent slopes

67 Ulm clay loam, 3 to 5 38.1 27.7
percent slopes

USDA Natural Resources Web Soil Survey 1.1 1/17/2007

=

@ Conservation Service National Cooperative Soil Survey Page 3 of 3



Phase Il Drainage Report For Village Cooperative Of Erie At Vista Ridge September 2024

APPENDIX E
DRAINAGE MAP




VILLAGE COOPERATIVE OF ERIE IN VISTA RIDGE

PHASE III EXISTING DRAINAGE MAP
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VILLAGE COOPERATIVE OF ERIE IN VISTA RIDGE
PHASE III DRAINAGE MAP
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ENGINEER’S CERTIFICATION

I hereby certify that this Utility Study for the design of Village Cooperative of Erie at Vista Ridge was
prepared by me (or under my direct supervision) in accordance with the provisions of the Town of Erie
Standards and Specifications for Design and Construction for the owners thereof. I understand that the
Town of Erie does not and will not assume liability for utility facilities designed by others, including the
designs presented in this report.

James P. Fitzmorris, Registered Professional Engineer
Colorado Professional Engineer No. 28211
For and on behalf of JR Engineering, LLC

TOWN ACCEPTANCE

This report has been reviewed and found to be in general compliance with the Town of Erie Standards
and Specifications for Design and Construction and other Town requirements. THE ACCURACY AND
VALIDITY OF THE ENGINEERING DESIGN, DETAILS, DIMENSIONS, QUANTITIES AND
CONCEPTS IN THIS REPORT REMAINS THE SOLE RESPONSIBILITY OF THE
PROFESSIONAL ENGINEER WHOSE STAMP AND SIGNATURE APPEAR HEREON.

Accepted by:

Deputy Public Works Director Date
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GENERAL LOCATION AND DESCRIPTION

This Utility Study has been prepared for Real Estate Equities Development, LLC for the Village
Cooperative of Erie residential development. The proposed site includes senior housing, parking, storm
infrastructure, waterline infrastructure, and sanitary sewer infrastructure.

LOCATION

The Village Cooperative of Erie site is located within the Vista Ridge development in the Town of Erie.
The site borders Village Vista Drive to the north, Mountain View Boulevard to the west, and is located in
the south east quarter of Section 32, Township 1 North, Range 68 West of the 6th Principal Meridian, Town
of Erie, County of Weld, State of Colorado. A vicinity map has been provided within Appendix A.

SITE DESCRIPTION

The site’s total area is 3.14 acres and is undeveloped. The site is proposed as a multi-family senior living
community with 64 units. The proposed site includes 10 one-bedroom units and 54 two-bedroom units.

SANITARY SEWER
CRITERIA EXAMPLE CALCULATIONS

Sanitary sewer design for this site shall conform to the design criteria set forth by the Town of Erie
“Standards and Specifications for Design and Construction of Public Improvements”'. The Town of Erie

will provide sanitary sewer collection and treatment for this site. All of the sanitary mains shall be
constructed within the public and private roadways. Any line within a private street will have a utility
easement dedicated for maintenance. The entire site drains to one sanitary service line on the north side of
the property to an existing 8” sanitary main line between the proposed site and the Latitude neighborhood
of Vista Ridge. The site is within the South Coal Creek basin as shown in the Wastewater Collection System
Master Plan by Merrick and Company, August 2020, as shown within Appendix D.

Section 700 of the “Standards and Specifications for Design and Construction of Public Improvements” by
the Town of Erie was used to calculate the average daily and peak sanitary sewage flows. From these
guidelines, the flows were calculated using the following assumptions:

Average Residential Daily Load: 90 gallons/capita/day

Average Commercial Daily Load: 1,000 gallons/acre/day

Minimum residential population density or household density: 2.89 people per dwelling unit
Peaking Factor: The following equation is used to calculate the peak flows.

PF=2.6*Qumax pay *'°

Where Qwmax pay= maximum daily flows in CFS (Entered in as total average daily flow)

PF= the average flow in MGD, and where 2.0 < PF <4.0



DESIGN CALCULATIONS

The Village Cooperative of Erie is proposed as one sanitary basin with one outfall point, as shown in the
“Sanitary Map” in Appendix B. The calculations presented in Appendix B show the results of a Manning’s
equation analysis for the run within the proposed basin. The loading calculations were based on a total
building capita count which was determined as 184.96 capita based on the proposed 10 one-bedroom units
and 54 two-bedroom units. The capita per building calculations are shown in Table 1. The calculations
presented within Appendix B also take into account a 10% contingency factor to account for infiltration
and inflow. A Manning’s roughness coefficient of 0.012 was used and the peak flow was run for the sanitary
service line into the existing sanitary sewer. The minimum pipe slope for the 8” service line is 0.4% based
on Town criteria. The proposed minimum slope of 5.0% for the sanitary service line was used in the
presented calculations. The proposed sanitary line did not drop below 2 ft/s during peak conditions. (See
Appendix B)

Table 1.
Number of Number of | Total Dwelling | Total Building
One-Bedroom | Two-Bedroom Units Capita
Units Units
10 54 64 184.96

Section 700 of the Town of Erie’s Engineering Standards and Specifications “2023- Section 700- Sanitary

Sewer Facilities™ states that sewers less than twelve (12) inches in diameter shall have a maximum flow
depth of fifty percent (50%) of the pipe diameter and a minimum velocity of two (2) feet per second for
peak design flow. The proposed design fulfills these requirements with a flow depth of 27.82% of the pipe
diameter and velocity of 4.67 ft/s for peak design flow, therefore complying with the Town of Erie’s criteria.

Merrick and Company’s Wastewater Collection System Master Plan originally defined the site as

community commercial which they defined as 4 equivalent residential units. The site is now proposed as a
high density residential site as it falls within 12-20 dwelling units per acre. Merrick defined high density
residential units as 16 equivalent residential units. The revision to land use for the site explains why the
waste water loading value is larger than when it was originally planned to be commercial use. Table 2
compares the proposed loading and the original loading.

Table 2.
Residential Building Commercial Acres | Total Average Daily
Flow Rate Capita Flow Rate Flow (GPD)
(gal/cap/day) (gal/acre/day)
Proposed 90 118 N/A N/A 10,620
Residential Land
Use
Previously N/A N/A 1,000 3.14 3,140
Proposed
Commercial
Land Use




WATER DISTRIBUTION SYSTEM

CRITERIA

Potable water will be supplied to the Village Cooperative site by the Town of Erie. The site falls within
water pressure Zone 4B. A potable water map for the proposed site is given in Appendix C. The site
proposes two 8 water mains that connect to the existing 8” waterline on Village Vista Drive on the south
side of the property.

Waterlines will be laid within the Village Cooperative private and public roadways. Any water mains
located within a private street or outside of public R.O.W. shall have an appropriate easement dedicated for
maintenance. The water system has been designed according to the details and specifications stated in the
Town of Erie’s manual, Engineering Standards and Specifications “2023- Section 600 Water Facilities”.
Using these specifications, the water distribution system was designed using the following criteria:

Peak Hour Demand = Max Daily Demand x Peak Hour Factor*
*Peak Hour Factor = 2 for Residential and Commercial

Land Type Avg. Demand Max. Day Demand Peak Hour Demand
Residential 140 GPCD 1,000 gpd/SFE 2,000 gpd/SFE
Commercial N/A 3,000 gpd/acre 6,000 gpd/acre

JR Engineering assumes 1 person per bedroom per dwelling unit.

DESIGN CALCULATIONS

Using the criteria given in the Town of Erie’s manual, the water demand for the site as a proposed residential
site and the demands for the site as a previously proposed commercial site were found in Table 3.

Table 3.
Proposed Water Previous Zoning
Demand (GPD) Demand (GPD)
Residential 64,000 N/A
Commercial N/A 9,420

The water demands were calculated using the Town of Erie’s maximum day demand criteria, JR’s
proposed site plan of 10 one-bedroom units and 54 two-bedroom units, JR’s assumption of one person per
bedroom per unit, and JR’s proposed site plan of 3.14 acres. The acreage did not change between the
previous zoning plan and the revised site plan.

FIRE FLOW TEST

High Country Pipe & Utility prepared a hydrant flow test for the proposed residential site which is
included in Appendix D. The analysis concluded that the residual hydrant static pressure was 112.5 psi
and the residual pressure was 84 psi. Both values are in compliance with the Town of Erie’s fire flow
criteria of static head and residual pressures. The fire flow rate requirements by the Town of Erie are
1,500 GPM for a new multifamily residential development. The measured flowrate out of the 2.5 inch



nozzle results in a 2,304 GPM flowrate at the minimum pressure for fire flow from the 6 inch nozzle,
therefore complying with the Town of Erie’s standards.

A report to the Town Council by the Town Engineering staff, as well as the outside reviewer, stated that
the overall water system is capable of handling the proposed flows. Based on previous discussions with the
Town of Erie, we understand that a model was not necessary for the water distribution system. The Town
Council approved the zoning change for this project including the revised water demands.

CONCLUSIONS

The proposed Village Cooperative of Erie at Vista Ridge utility design is in conformance with Town of
Erie Standards and Specifications and the Town’s Wastewater Collection System Master Plan.

The revision to the planned land use will have no adverse effect on the existing Town water and wastewater
infrastructure. The Town’s existing water and wastewater infrastructure is determined to be able to serve
the proposed Village Cooperative multi-family facility.
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APPENDIX B — SANITARY SEWER SYSTEM MAP & CALCULATIONS
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Project Name

VILLAGE COOPERATIVE

Project No. 16162.00
Calculated By cMlJ
Checked By
Date 11/1/2024
Wastewater Loading for Village Cooperative
Number of one . Average Daily Flow . .
] Number of two BR Dwelling Total - Average Daily Flow ] Average Daily Flow
Runs/ Branches BR Dwelling . (GPD) Average Daily Flow (MGD)
. Units (gpd) (cfs)
Units
1 10 54 16,646 16,646 0.017 0.026
] Peak Flow Infiltration/Contigency Infiltration/Contigency Peak Design Flow Peak Design Flow
Average Daily Flow (gpm) Peak Factor Used
(cfs) (10% of ADF, MGD) (10% of ADF, cfs) (gpm) (cfs)
11.56 4.00 0.103 0.002 0.010 50.86 0.113
. Depth in
A . . . Pipe Area . P . Alpha Solver
Min. Pipe Slope (ft/ft) Mannings n Pipe Diameter (D,ft) 2 Circular Pipe )
(A,ft7) (a, rad) (Iterate Alpha till 0)
(d, ft)
0.0500 0.012 0.333 0.1 0.03 2.6717 0.0436
Wetted
Wetted Area A Hydraulic Radius . . .
Perimeter . Pipe Capacity (cfs) Velocity (ft/s) Pipe % Full
(sf) (R, in)
(ft)
0.0308 0.45 0.1 0.41 4.67 27.82%
712.00 Design Flow
Notes
Mannings Value 0.012 The design will include consideration of providing service for the entire area tributary to the outfall
Residential Flow Rate (gal/cap/day) 90.000 point. The following wastewater flow rates, which include infiltration, shall be used:
People per dwelling unit 2.890 User Type Unit Wastewater Flow Rate
See Appendix B for Village Cooperative San Map Residential 90 gallons/capita/day
Industrial 1,500 gallons/acre/day
Commercial 1,000 gallons/acre/day
Park/Recreation 50 gallons/acre/day
P X Elementary Schools 13 gallons/student/day
Abbreviations: Jr. & Sr. High Schools 20 gallons/student/day
BR Bedroom
gpd Gallons/Day The Town’s minimum residential population density or household density is 2.89 people per
- - dwelling unit. The land usage shall be as noted on an approved PUD and/or Plat.
DU Dwelling Units
ac Acre Wastewater flow peaking factors shall be computed using the following equation:

PF= 2.6*Q Max Da};o.lﬁ
‘Where Q nax Day = maximum daily flow in CFS

The peaking factor will not be less than 2.0 or greater than four (4.0).

X:\1610000.all\1616200\Excel\Utility report\2024-10-28 1616200 - Wastewater Loading Calcs.xlsx
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www.merrick.com

6541778803 August 2020



Town of Erie
Wastewater Collection System Master Plan

Using water records and experience with similar systems, the updated the wastewater flow EQR
schedule was developed to assign flows to undeveloped areas based on the 2015 Comprehensive
Plan land use categories. The updated EQR schedule is presented in Table 5.

Table 5: EQR Schedule

Land Use Category Loading
(EQR/Acre)

Rural Residential (RR) 1
Low Density Residential (LDR) 4

Residential
Medium Density Residential (MDR) 8
High Density Residential (HDR) 16
Mixed Use (MU) 4

Mixed Use
Downtown (DT) 4
Neighborhood Commercial (NC) 4
Commercial | Community Commercial (CC) 4
Regional Commercial (RC) 5
Business/ Business 4
Industrial Industrial 6
School School 2%

* Existing schools used peak month flow with 2 safety factors. Future schools

used 2 EQR/Acre if area was known, otherwise 25 EQR based on typical school
use data.

This projection scenario does not include areas currently designated as Open Space or Agriculture or
areas that are already served by other jurisdictions. Areas served by other jurisdictions or areas that
will not be served by Erie in the future are shown hatched on the Wastewater Collection System
Master Plan Map on Figure WW-1. Open space and agricultural areas were not included in
wastewater loadings and are not called out on Figure WW-1. With the adjusted build-out projections,
the Ultimate Maximum Day Flow for the Town of Erie is estimated to be 10.6 MGD. Table 6 presents
the ultimate projected flows separated by customer classification.

10
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Comprehensive Plan - 2015 Update
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~ =.l=‘nt 1205 Midway Drive
r v Ft. Collins, CO 80526

eeee (U@ i S B2

Email: office@highcountrypipe.com
Serving Colorado & Neighboring www.highcountrypipe.com
States since 1970

Hydrant Flow Test
Inspection Date: A -1 F-272. %
Time of Test: j Y= nA

Busi Inform

Facility: _\/ 4 ”a{ﬂ. C%/DC ”KA)L J ¢
2
Address: _3ex? W't //OLCj( U' {ob 2N Sopa @ C9’ S/C?S/'é

Contact Person: \J | 227 p«/ formcrfe 5 S

Contact Phone: 3@ J .7 (/ 7W¢//’/

Contractor: \)R ZJ?[A‘(»&QC A %4
/4 /7

Flow Test (Use 2 % outlet for testing)

Residual Hydrant 2

Static Pressure: L \Q 9 Residual Pressure: 3")‘
Location or #: 5/&. 9] l” P loc t 3(/@
Flow Hydrant eal

GPM: ___ 1A au Pitot PSI:

Location or #: _L A% f, Flow available @ 20 PSI:

2nd Flow Hydrant

GPM: Pitot PSI:

Location or #: Flow available @ 20 PSI:

Comments: Ju"ﬂ u;’a/;‘f'ft’f‘/ Jfﬁlﬁ(_p 27 FL7¢ r)? /H/f/f‘cylffﬁ

Glﬂc/ F/ﬂai ca A euirs] !VL/(’ Peﬁrduq./ /mrfan/f

Contractor/Owner/Owner Representatlve \ L 1’( '* 7 o & Ve o ‘J] L NEEYT

-

Signature:
1 =
Testers Name: 5 9 ‘flﬂ 6;7 cf 4J“ (
Signature: _ ¢~ i i :
7 &
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VISTA RIDGE PLANNED DEVELOPMENT - DEVELOPMENT PLAN
AMENDMENT NO. 7
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