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I hereby certify that the Drainage Report for the design of My Storage was prepared by me, or 
under my direct supervision, in accordance with the provisions of the Stormwater Management 
Manual (dated June 14, 2021) for the owners thereof. I understand that the City of Fruita does 
not and will not assume liability for drainage facilities designed by others. 
 
 
 
 
 
 
 
 
 
 
 
 
Craig Rothluebber, P.E. 
State of Colorado Reg. No. 51352 
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I. Introduction 

A. Background 
The purpose of this Drainage Report is to identify pre-development and post-development 
drainage conditions for the proposed My Storage development. This report identifies the 
following items with respect to the site: 

• existing drainage patterns and issues 
• developed drainage patterns 
• potential drainage issues resulting from development 
• solutions to the potential drainage issues 
• design of the various elements of the storm drain system for the site 
• stormwater water quality requirements 
• post construction BMP’s 
 

This report addresses comments and issues identified during the pre-application meeting 
with the City Staff, as well as comments received from City staff during the review process. 
This project filing is part of a larger development that will be and has been submitted under 
separate filings. Proposed drainage patterns and requirements for the combined total 
development has been considered in the design of this current filing. 

B. Project Location 
The current project address is 1930 Highway 6 and 50, Fruita, CO (Parcel No. 2697-223-
00-073). The proposed project site is located between the locations where Highway 6 and 
50 intersect 19 Road and 19 ½ Road in Fruita, CO. In more legal terms, the project site is 
in the SE ¼ of the SW ¼ of Section 22, Township 1 North, Range 2 West of the Ute 
Meridian, Mesa County, Colorado. Refer to Figure 1 for the General Location Map. 

Access to the site will be from the north side of Highway 6 and 50 ½ Road at the proposed 
entrance for the project site. The surrounding area contains a mix of uses including 
agricultural fields, commercial businesses, and railways. The proposed project site is 
currently being used as an agricultural field but has recently been rezoned as C-1 as part 
of the project’s approval process. The parcel to the west is currently zoned as C-1. The 
parcel to the east is unincorporated land under the jurisdiction of Mesa County and is 
currently zoned as AFT with a planned future land use of C-1 upon annexation. The three 
parcels to the north of the project site are also unincorporated land under the jurisdiction 
of Mesa County and currently zoned as AFT. All three parcels have a planned future land 
use of Rural Residential upon annexation. The parcel on the south side of Highway 6 and 
50 is currently zoned as Industrial and consists of active freight railway running northwest 
to southeast. On the south side of the Industrial parcel is Interstate 70.   

C. Project Description 
The current project parcel (Parcel No. 2697-223-00-073) is approximately 16.22 acres of 
agricultural pastureland. This parcel has been subdivided into two separate lots and newly 
dedicated right of way along the north parcel line as part of the project’s approval process. 
Lot 1 consists of approximately 7.42 acres which will be developed into a storage facility 
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for RVs, boats, and mini self-storage units. Lot 2 consists of approximately 7.24 acres 
which will remain agricultural pastureland at this time. This drainage report analyses the 
total parcel area for both Lots 1 & 2 which totals approximately 16.47 acres.  

Lot 1 shall consist of fifteen self-storage buildings and a gravel pad for RV/Boat storage. 
The majority of the area surrounding the storage facilities will be an impervious asphalt 
surface and gravel parking surface with approximately 1.16 acres to be landscaped.  The 
proposed detention pond will reside within a proposed drainage easement within Lot 1. 
There are currently no plans to develop Lot 2, so the proposed detention pond has been 
sized to service Lot 2 under its existing conditions. If Lot 2 is developed in the future, 
further drainage analysis will be necessary to determine if the proposed detention pond 
will need to be enlarged. However, it should be noted that preliminary investigations 
suggest that the proposed pond has sufficient storage for Lot 2 to be developed with 
approximately 85% imperviousness. There are no encumbrances anticipated for this 
project. 

Existing vegetation at the proposed project site consists of agricultural pastureland in good 
condition. According to the NRCS web site, the soils present at the site consist primarily 
of Fruitland sandy clay loam (0-2% slopes, 80.2% of the site’s acreage). The remaining 
soils present include Turley clay loam (0-2% slopes, 11.9% of the site’s acreage) and 
Sagers silty clay loam (0-2% slopes, 7.9% of the site’s acreage). Fruitland is classified as 
Hydrologic Soil Group B (HSG B). Turley and Sagers are classified as Hydrologic Soil 
Group C. Group C soils have slower infiltration rates than Groups A and B Soils. For 
conservancy in calculations, the entire site is analyzed as if it was a HSG C Soil. NRCS 
Soil information is included in Appendix A. 

The proposed development for this filing is located almost entirely within the Adobe Creek 
Major Drainage Basin. The northeast corner portion of the project parcel exists within the 
Hunter Wash Major Drainage Basin. Both Major Basins, Adobe Creek and Hunter Wash, 
drain to the Colorado River approximately 1.0 miles southwest of the site. A graphical 
representation of the project boundary in relation to the major drainage basins is provided 
in Figure 2. There are no mapped FEMA 100-Year Floodplains within or adjacent to the 
project site. The project site is within a Zone X, 500-Year, Area of Minimal Flood Hazard. 
A FEMA FIRM Map for the area is available in Appendix A.  

D. Previous Investigations 
A Phase I Environmental Site Assessment (ESA) was conducted in September 2008 by 
ERO Resources Corporation for a 48-acre planned development that included the project 
parcel (approximately 16.22 acres). At the time of the ESA, “[The] assessment has 
revealed no evidence of recognized environmental conditions in connection with the 
property except for the numerous solid waste disposal piles and the storage of petroleum 
products on the property”. Excerpts from the ESA are included in Appendix A. No other 
previous investigations involving the project parcel are known to exist. 
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II. Drainage System Description 

A. Existing Drainage Conditions 
Existing topography at the site consistently slopes from northeast to southwest with typical 
grades between 0.5% and 1.0%. The Grand Valley Irrigation Company’s (GVIC) 
Independent Ranchman’s Ditch borders the project site’s entire northern boundary and 
prevents flows from entering the project site from the north. The grade to the west of the 
project site slopes away to the west toward Adobe Creek. A roadside ditch travels east to 
west along Highway 6 and 50 to the south of the project site preventing runoff from 
entering the project site from the south. Existing topography channels runoff to travel from 
north to south just outside of the project parcel to the east with minimal off-site runoff 
entering the project parcel from the east. 

Existing ditches are located along the western and southern boundaries of the parcel. 
These ditches collect runoff from the project site and convey flows offsite to the existing 
roadside ditch traveling east to west in the right-of-way of Highway 6 and 50. This roadside 
ditch discharges to Adobe Creek approximately 175-feet to the west of the site. 

All runoff leaving the proposed project site eventually flows to the Colorado River located 
approximately 1.0 miles to the southwest. Refer to Figure 3 for a layout and of the existing 
sub-basins covering the proposed project site. Table 1 provides a summary of the existing 
sub-basins that were analyzed for this project. 

Table 1: Existing Sub-Basins 

Sub-
Basin     

ID 

Sub-
Basin 
Area 

SCS 
Curve 

Number 
Existing Sub-Basin Peak 

Runoff Rates (cfs) 

(acres) (CN) 2-Year 10-Year 100-Year 
EX-01 14.97 74.0 0.33 0.54 1.76 
EX-02 1.39 74.0 0.03 0.05 0.41 

 

B. Master Drainage Plan 
No “Master Drainage Plan” is known to exist for the subject property. 

C. Offsite Tributary Area 
Existing topography at the site slopes generally from northeast to southwest. As described 
in Section II.A. Existing Drainage Conditions, surrounding ditches and topography prevent 
off-site flows from entering the project site from the north, west, or south. Minimal off-site 
flows enter the project site from the east. Analysis of this flow is provided in the existing 
and proposed conditions for the project.  
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D. Proposed Drainage System Description 
The proposed project will include lot grading, storm drain, earthen ditches, and a detention 
pond. Runoff from the developed areas will sheet flow to the area inlets of the storm drain 
system or to the earthen ditches. From there, runoff will concentrate and then be conveyed 
through the site to the stormwater pond at the southwest corner of the development. 
Proposed grading for this project divides the site into six separate sub-basins that are 
tributary to the proposed stormwater pond. Refer to Figure 4 for the proposed sub-basin 
layout and more detailed basin information. Table 2 provides a summary of the proposed 
sub-basins that were analyzed for this project. 

Table 2: Proposed Sub-Basins 

Sub-
Basin     

ID 

Sub-
Basin 
Area 

SCS 
Curve 

Number 
Proposed Sub-Basin Peak 

Runoff Rates (cfs) 

(acres) (CN) 2-Year 10-Year 100-Year 
PR-01 7.99 74.0 0.09 0.28 1.29 
PR-02 1.55 93.0 0.52 1.49 3.63 
PR-03 2.60 91.9 0.76 2.18 5.48 
PR-04 1.06 98.0 0.44 1.30 3.12 
PR-05 1.24 96.8 0.15 0.56 2.04 
PR-06 2.04 83.4 0.33 0.96 2.25 

 

As discussed in Section I.C of this report, there are no plans to further develop Lot 2 at 
this time. If Lot 2 is developed in the future, further drainage analysis will be necessary to 
determine if the proposed detention pond will need to be enlarged. However, it should be 
noted that preliminary investigations suggest that the proposed pond has sufficient storage 
for Lot 2 to be developed with approximately 85% imperviousness. Water quality 
calculations and design stage storage information for the pond are provided in Appendix 
B. Refer to Figure 4 for the proposed sub-basin layout and more detailed basin 
information.  
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The proposed detention pond for My Storage is a permanent stormwater solution. The 
pond has been designed to hold the water quality capture volume (WQCV) and 100-year 
storm event for the development of Lot 1 and Lot 2 detention pond design information for 
this filing is shown in Table 3. 

Table 3: Water Surface Elevation and Volume Summary 

Event WSEL Volume              
(cubic ft) 

Peak Q  
(cfs) 

Top of Pond 4520.00 52881 - 
100-Year Storm* 4516.39 19340 0.42 
10-Year Storm* 4514.74 6007 0.42 

WQCV 4515.04 4884 0.09 
Bottom of Pond 4513.00 0 - 

Table 3 demonstrates that the detention pond is more than large enough to hold the 
WQCV, the 10-year, and 100-year design storm runoff from the developed area. The 
SWMM requires that the detention pond collects and holds the 100-year storm volume 
with at least one foot of freeboard. As designed, the pond will have 3.61 feet of freeboard 
above the required detention volume. The detention pond is anticipated to be at full 
capacity upon the full development of this filing.  

SWMM requirements dictate that the pond must drain within 48 hours of all storm events 
up to and including the 100-year storm event. A Geotechnical Report for the project area 
was performed by Geotechnical Engineering Group in May 2021. The report includes 
analysis of three pits dug to a depth of 9-9.5 feet below ground surface. The report shows 
that groundwater was not encountered in any of the test pits at the time of excavation. 
Because of these findings, the proposed pond bottom has been kept to an approximate 
depth of 7 feet below the existing ground surface to stay out of the groundwater table. 
Excerpts from the Geotechnical Report are included in Appendix A. 

The design depth of the pond is necessary to hold the required storage volumes of the 
combined fully developed site. Options to gravity fall from the combined pond to the 
ultimate discharge point have been explored. However, tie-in elevations and existing 
grades across the overall project parcel prevent a viable gravity fed solution. As such, it is 
anticipated that the best solution for draining the pond will be by way of a pump system. 
A low-flow pump (at 40 gpm) and a high-flow pump (at 150 gpm) will drain the pond within 
the required time. Pond drain time calculations are provided in Appendix B. Should the 
pump system become clogged or unfunctional, the pond will overflow southwest to the 
existing historical drainage point (Adobe Creek). Pumping stormwater from the pond in 
this manner yields a constant discharge rate that is below the historic release rates for the 
10-year and 100-year storms. The constant discharge rate will be only 0.06 cfs greater 
than the historical rate in the proposed 2-year storm condition. The constant discharge 
rate is required to drain the detention pond during the 100-year storm condition within 48 
hours. Upon leaving the detention pond, the pumped flow enters the roadside ditch in the 
Highway 6 and 50 right-of-way and immediately discharges to Adobe Creek approximately 
175-feet to the west without passing thru any downstream parcels. Thus, the slight 
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increase in discharge of 0.07 cfs from the 2-year storm event is considered negligible. 
Table 4 provides the existing and proposed discharge rates for the development.  

Table 4: Project Discharge Rates 

Design 
Point 
ID* 

Design Point 
Condition 

Design Point 
Location 

Peak Flow at Design Point 

2-year     
Storm         
(cfs) 

10-year     
Storm         
(cfs) 

100-year     
Storm         
(cfs) 

EX1 EXISTING EXISTING 0.33 0.54 1.76 

EX2 EXISTING EXISTING 0.03 0.05 0.41 

PR1 PROPOSED Pond Outlet Pump 0.42 0.42 0.42 

E. Drainage Facility Maintenance 
Ownership and maintenance of the proposed drainage improvements within public ROW 
shall be by the City of Fruita. All storm drain, the detention pond, and other drainage 
facilities within Property Owner’s Association tracts and easements and will be owned and 
maintained by the Property Owner’s Association.  

Inspection of the drainage facility and associated BMP’s shall be as per the City’s 
stormwater pollution prevention Ordinance No. 3824 and Sections 28.16.120 and 
28.64.130 of the Stormwater Management Manual (SWMM).  

The developed drainage for the site has been designed to minimize maintenance. Except 
for the proposed pond pump system, there are no mechanical items to check and maintain. 
Anticipated maintenance includes periodic (1-2 times per year and as needed after major 
storm events) clearing of debris from drains and trash racks. The pump system will require 
more frequent maintenance and upkeep by the Property Owner’s Association. Periodic 
sediment removal from the pond may also be required. The removal frequency will vary 
depending on the sediment removal loading through the system to the detention pond, but 
it is unlikely sediment removal would be required more often than once every 5 to 10 years.  

III. Drainage Analysis and Design Criteria 

A. Regulations 
The policy, design criteria, design constraints, methods of analysis, recommendations, 
and conclusions presented in this report are in conformance with standard engineering 
practice and the Stormwater Management Manual (dated June 14, 2021). 

B. Development Criteria 
No drainage constraints were noted for this project. 
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C. Hydrologic Criteria 
The hydrologic design criteria presented in this report are in conformance with standard 
engineering practice and the Stormwater Management Manual (dated June 14, 2021), 
except as noted within the report.  

D. Hydraulic Criteria 
The hydraulic design criteria presented in this report are in conformance with standard 
engineering practice and the Stormwater Management Manual (dated June 14, 2021), 
except as noted within the report. 

E. Variance from Criteria 
The only variance from the criteria of the SWMM manual is the slight increase in discharge 
of 0.06 cfs for the 2-year storm event. The constant discharge rate is required to drain the 
detention pond during the 100-year storm condition within 48 hours. Upon leaving the 
detention pond, the pumped flow enters the roadside ditch in the Highway 6 and 50 right-
of-way and immediately discharges to Adobe Creek approximately 175-feet to the west 
without passing thru any downstream parcels. Thus, the slight increase in discharge of 
0.06 cfs from the 2-year storm event is considered negligible.  

F. Calculation Methodology 
Autodesk Storm and Sanitary Analysis 2022 was used to model the basin runoff and 
perform the routing hydraulics. The following modeling methods were used within the 
model: the US EPA SWMM, SCS Curve Number, Hydrodynamic, and Hazen-Williams. 
The Autodesk software and selected methods are all accepted by the regulatory and 
engineering community and within standard engineering practice.  

G. Calculation and Modeling Results  
Analysis of the developed site drainage conditions are included in the Appendix and 
highlighted below.  

• All design storms used for this project had a rainfall duration of 24-hours. Thus, the 
storm duration used exceeds the 3-hour minimum storm duration stated in Section 
28.24.090 of the SWMM. The 100-year 24-hour rainfall value used was 2.01 inches 
and the 10-year 24-hour rainfall value used was 1.12 inches. The 100-year and 10-
year rainfall values used are the values provided in Table 28.24.040(a) of the SWMM. 

• Two existing sub-basins, and six separate proposed sub-basins have been 
analyzed for this project. Design storm peak flows for each of the project’s sub-basins 
are shown on Figures 3 and 4. 

• There are six proposed storm drain pipes for this project. Table 2 shows the pipe 
modeling results for the 2-year 24-hour & 100-year 24-hour storm events. 
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Table 5: Proposed Storm Drain Pipes 

Pipe 
ID 

Pipe 
Material 

Pipe 
Diameter 

Pipe 
Length 

Pipe 
Slope 

2-yr 
Peak 

Flow in 
Pipe 

2-yr 
Max 

Velocity 
in Pipe 

100-yr 
Peak 

Flow in 
Pipe 

100-yr 
Max 

Velocity 
in Pipe 

    (inches) (ft) (%) (cfs) (ft/sec) (cfs) (ft/sec) 
A1-A2 HDPE 24 42.5   1.00  2.09 4.05 15.63 6.55 
A2-A3 HDPE 24 116.4   1.00  1.80 3.54 13.80 5.40 
A3-A4 HDPE 24 70.3   0.50  1.66 3.29 11.82 4.61 
A4-A5 HDPE 18 219.7   0.50  1.24 3.02 8.99 5.43 
A4-A7 HDPE 18 180.8   0.50  0.43 2.25 3.16 3.37 
A5-A6 HDPE 18 180.8   0.50  0.51 1.67 3.74 2.90 

 

• The model predicts that the hydraulic grade line (HGL) is below the top of all 
structures/inlets modeled, or within the allowable ponding depth at gutter flowlines, per 
SWMM criteria. Profiles of the proposed storm drain system showing the 100-year 
HGL are provided in Appendix F. Modeling results for the proposed inlets are shown 
in Table 6. SWMM inlet efficiency charts are provided in Appendix G. 

Table 6: Proposed Storm Drain Inlets 

Inlet ID 
Sump, or 
On-Grade 
Min Slope 

Grate 
Elevation 

100-Year 
Max HGL 
Elevation 

Invert 
Elevation 

2-Year 
Peak 

Flow to 
Inlet 

100-Year 
Peak Flow 

to Inlet 

  (%) (ft) (ft) (ft) (cfs) (cfs) 
SDAI-A2 Sump 4519.01 4516.39 4514.49 0.33 0.96 
SDAI-A3 Sump 4520.06 4517.06 4515.65 0.15 0.56 
SDAI-A5 On-Grade 4521.61 4520.59 4517.60 0.76 2.18 
SDAI-A6 On-Grade 4522.52 4520.07 4518.51 0.52 1.49 
SDAI-A7 On-Grade 4521.32 4518.10 4517.41 0.44 1.30 

 

• There are no street conveyance capacities to check for the project site. However 
the proposed driveways within the site have been analyzed to ensure that storage 
buildings will not be flooded in the 100-year storm event. 

• Driveway capacities were checked based on the 100-year 3-hour peak flow rates 
generated for each sub-basin shown on Figure 4. There are no issues with Driveway 
capacities. See the Hydraflow Express channel report provided in Appendix G for more 
detail. 

• Riprap protection for outlet pipes have been sized as per the formulas in the 
SWMM. Calculations for the riprap sizing are included in Appendix G. 
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IV. Post Construction Stormwater Management 

A. Stormwater Quality Control Measures 
The detention pond for this filing has been designed to hold the 100-year storm event, 
including the WQCV, without overtopping. The detention pond will have 2 pumps, low-
flow, and high-flow, that will adequately drain the pond within SWMM requirements. 
Pumping stormwater from the pond in this manor yields a constant discharge rate that is 
below the historic release rates for the 10-year and 100-year design storms. The constant 
discharge rate will be only 0.06 cfs greater than the historical rate in the proposed 2-year 
storm condition. 

B. Stormwater Quality Calculations 
The WQCV was determined based on the percent imperviousness of the proposed 
development for this filing. WQCV was calculated using Section 28.64.100 in the SWMM. 
WQCV calculations are provided in Appendix B of this report.  

V. Conclusions  

A. Compliance with Manual 
The policy, design criteria, design constraints, methods of analysis, recommendations, 
and conclusions presented in this report are in conformance with standard engineering 
practice and the Stormwater Management Manual (dated Jun 14, 2021).  

B. Design Effectiveness 
This design will be very effective for controlling runoff from this site and will provide 
stormwater quality measures. 

C. Areas in Flood Hazard Zone 
There are no mapped FEMA 100-Year Floodplains within or adjacent to the project site. 
The project site is within a Zone X, 500-Year, Area of Minimal Flood Hazard. A FEMA 
FIRM Map for the area is available in Appendix A. 

D. Variances from Manual 
The only variance from the criteria of the SWMM manual is the slight increase in discharge 
of 0.06 cfs for the 2-year storm event. The constant discharge rate is required to drain the 
detention pond during the 100-year storm condition within 48 hours. Upon leaving the 
detention pond, the pumped flow enters the roadside ditch in the Highway 6 and 50 right-
of-way and immediately discharges to Adobe Creek approximately 175-feet to the west 
without passing thru any downstream parcels. Thus, the slight increase in discharge of 
0.06 cfs from the 2-year storm event is considered negligible. 
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https://gis.mesacounty.us/
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
https://msc.fema.gov/portal
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Hydrologic Soil Group

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

Bc Sagers silty clay loam, 0 
to 2 percent slopes

C 1.3 7.9%

Rc Fruitland sandy clay 
loam, 0 to 2 percent 
slopes

B 13.0 80.2%

Tr Turley clay loam, 0 to 2 
percent slopes

C 1.9 11.9%

Totals for Area of Interest 16.2 100.0%

Description

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

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

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

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

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

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

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

Hydrologic Soil Group—Mesa County Area, Colorado Grand Valley Storage - 1930 Hwy 6 
& 50

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/10/2022
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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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.

Please rely on the bar scale on each map sheet for map 
measurements.
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Web Soil Survey URL: 
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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: Mesa County Area, Colorado
Survey Area Data: Version 12, Sep 2, 2021

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

Date(s) aerial images were photographed: Jun 24, 2020—Jul 
8, 2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
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K Factor, Whole Soil

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

Bc Sagers silty clay loam, 0 
to 2 percent slopes

.43 1.3 7.9%

Rc Fruitland sandy clay 
loam, 0 to 2 percent 
slopes

.17 13.0 80.2%

Tr Turley clay loam, 0 to 2 
percent slopes

.28 1.9 11.9%

Totals for Area of Interest 16.2 100.0%

Description

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by 
water. Factor K is one of six factors used in the Universal Soil Loss Equation 
(USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the 
average annual rate of soil loss by sheet and rill erosion in tons per acre per 
year. The estimates are based primarily on percentage of silt, sand, and organic 
matter and on soil structure and saturated hydraulic conductivity (Ksat). Values of 
K range from 0.02 to 0.69. Other factors being equal, the higher the value, the 
more susceptible the soil is to sheet and rill erosion by water.

"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The 
estimates are modified by the presence of rock fragments.

Factor K does not apply to organic horizons and is not reported for those layers.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Layer Options (Horizon Aggregation Method): Surface Layer (Not applicable)

K Factor, Whole Soil—Mesa County Area, Colorado Grand Valley Storage - 1930 Hwy 6 
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ERO Project #4208 iv 

Summary 
Landmark Development retained ERO Resources Corporation (ERO) to conduct a 

Phase I Environmental Site Assessment (ESA) for the Adobe Creek Development 
property located in Mesa County, Colorado (hereafter called “the property”).  ERO 
performed this ESA according to the “Standard Practice for Environmental Site 
Assessments: Phase I Environmental Site Assessment Process” (American Society for 
Testing Materials E 1527-05 2005) (ASTM).  This ESA consists of a review of historical 
information; federal, state, and local records; interviews with persons knowledgeable of 
the property; and a site reconnaissance. 

The property consists of a 48-acre parcel of land.  Historically, the property and 
surrounding area have been residential and agricultural.  Federal, state, and local records 
indicate no sites or incidents on or near the property are associated with known or suspect 
recognized environmental conditions except for an adjoining registered aboveground 
storage tank site located at 934 19½ Road.  The tank was closed in 1997 and is unlikely 
to have adversely affected the property.  

During the site reconnaissance, ERO inspected the property by walking the perimeter 
and traversing the interior.  The property was generally rural and residential with 
associated agricultural fields.  Numerous solid waste disposal areas and numerous 
vehicles and pieces of farm equipment were observed on portions of the property.  One 
square-foot area of petroleum-stained soil beneath an engine block and about a 25 square 
foot area of petroleum-stained soil located beneath three aboveground storage tanks 
(ASTs) containing diesel were observed on the 945 19½ Road parcel of the property.  
Numerous containers and a 55-gallon drum labeled as motor oil were observed in the 
immediate vicinity of the ASTs.  No evidence of leakage was observed around the 
containers and drum. 

ERO performed this Phase I ESA in conformance with the scope and limitations of 
ASTM Practice E 1527.  Any exceptions to, or deletions from, this practice are described 
in the Introduction section of this report.  This assessment has revealed no evidence of 
recognized environmental conditions in connection with the property except for the 
numerous solid waste disposal piles and the storage of petroleum products on the 
property.  It is ERO’s professional opinion that the numerous vehicles and farm 
equipment stored on the property are not recognized environmental conditions associated 
with the property because no evidence of leakage of petroleum products from the 
vehicles and equipment was observed.  It is ERO’s professional opinion that the stained 
soils beneath the three ASTs are associated with drips and overfilling that are likely 
associated with releases of de minimis quantities of petroleum products and therefore are 
not recognized environmental conditions associated with the property.  ERO recommends 
the proper management and disposal of the solid waste piles and ASTs in accordance 
with Colorado Department of Public Health and Environment regulations.  In accordance 
with the ASTM standard, this ESA is valid if completed within 180 days of the property 
acquisition or intended transaction. 
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Velma Castor, the current property owner of the 1930 Highway 6 and 50 Road parcel, 

was interviewed by telephone on August 28, 2008.  Ms. Castor has owned the property 

for 23 years.  According to Ms. Castor, the property was used by her for farming corn and 

alfalfa.  She was not aware of any environmental problems with the property or in the 

surrounding area (Castor, pers. comm. 2008). 

Marina Schultz, the current property owner of the 941 19½ Road parcel, was 

interviewed by telephone on September 2, 2008.  Ms. Schultz has owned the property 

since 1987.  During her ownership she has used the property for agricultural farming of 

hay, boarding of horses, and residence.  After purchasing the property she had numerous 

dumpsters of trash removed from the property including the solid waste disposal areas 

along Adobe Creek.  According to Ms. Schultz, the waste included wood, several 

vehicles, machinery parts, metal, twine, 80 tires, tin, and farm equipment.  According to 

Ms. Schultz, no drums or containers containing chemicals were found within the waste 

disposal areas.  She was not aware of any environmental problems with the property or in 

the surrounding area (Shultz, pers. comm. 2008). 

Sheryl Thompson, the current property owner of the 945 19½ Road parcel, was 

interviewed by telephone on September 4, 2008.  Ms. Thompson has owned the property 

for 25 years.  During her ownership she has used the property for residence and storage.  

According to Ms. Thompson, her husband Daryl Thompson is a diesel mechanic and 

installed and has used the three ASTs for diesel storage for the entire duration of their 

ownership.  According to Ms. Thompson, only minor splashes of diesel have been 

released and no major spills have occurred.  She was not aware of any environmental 

problems with the property or in the surrounding area (Thompson, pers. comm. 2008). 

7.0 Findings 
The property consists of a 48-acre-parcel of land.  Historically, the property and 

surrounding area have been residential and agricultural.   

Federal, state, and local records indicate no known or suspect recognized 

environmental conditions associated with the property.  No known or suspect recognized 
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environmental conditions were identified in the surrounding area except for the adjoining 

registered storage tank site located at 934 19½ Road.  The site reconnaissance identified 

numerous solid waste disposal areas on the property, numerous vehicles and pieces of 

farm equipment on portions of the property, the storage of petroleum products within the 

three ASTs and an engine block with associated petroleum-stained soils located on the 

945 19½ Road parcel. 

8.0 Opinion 
It is ERO’s professional opinion that the adjoining registered storage tank site is not a 

recognized environmental condition associated with the property because the tank was 

closed in 1997 and no leaks are reported for the site.  It is ERO’s professional opinion 

that the solid waste disposal areas on the property are recognized environmental 

conditions associated with the property because of the unknown volume and contents of 

the solid waste.  It is ERO’s professional opinion that the numerous vehicles and farm 

equipment stored on the property are not recognized environmental conditions associated 

with the property because no evidence of leakage of petroleum products from the 

vehicles and equipment was observed.  It is ERO’s professional opinion that the storage 

of petroleum products within the three ASTs located on the 945 19½ Road parcel is a 

recognized environmental condition associated with the property.  It is ERO’s 

professional opinion that the stained soils beneath the engine block and the three ASTs 

are associated with drips and overfilling that are likely associated with releases of de 

minimis quantities of petroleum products and therefore are not a recognized 

environmental condition associated with the property.   

8.1 Data Gap Summary 
ERO reviewed seven historical aerial photographs from 1937 through 2005 at 

approximately 10-year intervals based on availability.  The longest period between 

photographs was 28 years, between 1966 and 1994.  Historical USGS topographic maps 

from 1962 and 1973 were reviewed.  It is ERO’s professional opinion that there are no 

significant historical data gaps that would indicate a release or threatened release of 

hazardous substances on the property.   
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Additional informational data gaps encountered as part of this ESA include the 

following: ERO did not inspect the interior of the buildings in the western portion of the 

property.  It is ERO’s professional opinion that the lack of interior inspection does not 

constitute a significant data gap that may indicate recognized environmental conditions 

associated with the property.  Four of the buildings on the property are residences.  The 

remaining buildings are storage sheds.  Although remnants of agricultural supplies such 

as fertilizers, herbicides or pesticides may be stored in these buildings, their quantities are 

not likely to be large enough to have adversely affected the property. 

Significant Data Gaps.  It is ERO’s professional opinion that there are no significant 

data gaps with respect to this ESA. 

9.0 Conclusions 
ERO performed this Phase I ESA in conformance with the scope and limitations of 

ASTM Practice E 1527 of the Adobe Creek Development property located in Mesa 

County, Colorado.  Any exceptions to, or deletions from, this practice are described in the 

Introduction section of this report.  This assessment has revealed no evidence of 

recognized environmental conditions in connection with the property except for the 

numerous solid waste disposal piles and the storage of petroleum products on the 

property.  ERO recommends the proper management and disposal of the solid waste piles 

and ASTs in accordance with Colorado Department of Public Health and Environment 

regulations.  In accordance with the ASTM standard, this ESA is presumed to be valid if 

completed within 180 days of the property acquisition or intended transaction. 

10.0 Deviations 
This Phase I ESA was conducted with no known deviations from the ASTM Standard 

Practice for Environmental Site Assessments (ASTM 2005). 

 



 

APPENDIX B 
SWMM Calculations 

1. WQCV, Detention Pond Storage Volumes & Release Rate 
Calculations 



My Storage

Project Information 215 Pitkin, Unit 201

Grand Junction, CO 81501

Historical Conditions Developed Conditions

Total Area: 16.470 acres Total Area: 16.470 acres
Composite Site Imperviousness: 2% Composite Site Imperviousness: 36%

Soil Type for project = TYPE C

Minimum Detention Volumes

SWMM Table X100 X10 

28.56230(a): 0.42 0.26

0.48 0.38

X100 = 0.42 Developed Basin Imperviousness (%) P = 36

X10 = 0.26 Tributary Area (Acres) A= 16.47

K100=(1.78P-0.002P2-3.56)(X100/900)= 0.03

K10=(0.95P-1.90)(X10/1000)= 0.01

100-Year Minimum Detention Volume:

V100=K100*A= 0.44 acre-feet 19,339.64 ft3

10-Year Minimum Detention Volume:

V10=K10*A= 0.14 acre-feet 6,007.28 ft3

Time to Drain 100-yr Detention Volume

19,339.64 ft3            = 144,660.50 gal

(divide by 48 hrs) 3,013.76 gal/hr

(convert to minutes) 50.23 gal/min

(convert to cfs) 0.112 cfs to drain over 48hrs

Allowable Release Rates

SWMM Table 28.56.230(b)

SOIL GROUP

FREQUENCY A B C D

10-Year 0.05 0.09 0.12 0.12

100-Year 0.25 0.43 0.50 0.50

per SWMM Table 28.56.230(b): cfs/Acre

10-Year 0.12 1.98 cfs

100-Year 0.5 8.24 cfs

Ultimate % Impervious

< 50%

> 50%

Allowable Release Rate

S:\PROJECTS\2119 Johnson Construction\001 My Storage 1930 Hwy 6&50\Design\Drainage\04-Spreadsheets\2119-001 SWMM Spreadsheets.xlsx   Detention Volumes5:48 PM, 3/13/2023



My Storage

Water Quality Capture Volume (WQCV)

215 Pitkin, Unit 201

Grand Junction, CO 81501

Calculate WQCV:

WQCV = k[a(0.91*i
3
-1.19*i

2
+0.78i)]

k = d6/0.43 where d6 = 0.28

= 0.28/0.43

= 0.65

a = BMP Drain Time Coefficient (Assumed it is based on 40 hrs)

= 1.00

i = Watershed Imperviousness as a decimal

Area Imperviousness

Description (acres) (decimal) A*I

Basin D1 16.47 0.36 5.91

Total 16.47

= [sum(area*impreviousness)]/total area

= 0.36

WQCV = 0.65[1.0(0.91*0.80
3
-1.19*0.80

2
+0.78*0.80)]

= 0.1099 in

Calculate 120% WQCV:

120 % WQCV = 1.2*WQCV

= 0.1319 in

Calculate Required Storage Volume, SV:

SV = (120% WQCV/12)*Tributary Area

= 0.1810 acre-ft

→ Multiply by 43,560 ft
2
/acre 7,884 ft

3



My Storage
Water Quality Capture Volume (WQCV)

215 Pitkin, Unit 201

Grand Junction, CO 81501

Design Stage Storage

Contour Contour Depth Cumulative Contour

Elevation Area Volume Elevation

             (ft
2
) (ft) (cu. ft)              

4,513.00 22.28 0.00 0.00 4,513.00 Low Contour 4,515.00 7,626.68

4,513.20 282.21 0.20 30.45 4,513.20 WQCV WSEL 4,515.04 7,883.69

4,513.40 941.30 0.40 152.80 4,513.40 High Contour 4,515.20 8,900.95

4,513.60 1,989.97 0.60 445.93 4,513.60

4,513.80 3,415.27 0.80 986.45 4,513.80

4,514.00 5,217.14 1.00 1,849.69 4,514.00

4,514.20 5,497.36 1.20 2,921.14 4,514.20

4,514.40 5,687.95 1.40 4,039.67 4,514.40

4,514.60 5,880.47 1.60 5,196.52 4,514.60 Low Contour 4,514.60 5,196.52

4,514.80 6,074.92 1.80 6,392.05 4,514.80 10-Year WSEL 4,514.74 6,007.28

4,515.00 6,271.29 2.00 7,626.68 4,515.00 High Contour 4,514.80 6,392.05

4,515.20 6,471.48 2.20 8,900.95 4,515.20

4,515.40 6,673.51 2.40 10,215.45 4,515.40

4,515.60 6,877.37 2.60 11,570.54 4,515.60

4,515.80 7,083.06 2.80 12,966.58 4,515.80

4,516.00 7,290.59 3.00 14,403.95 4,516.00

4,516.20 7,502.24 3.20 15,883.23 4,516.20 Low Contour 4,516.60 18,969.67

4,516.40 7,715.65 3.40 17,405.02 4,516.40 100-Year WSEL 4,516.65 19,339.64

4,516.60 7,930.82 3.60 18,969.67 4,516.60 High Contour 4,516.80 20,577.52

4,516.80 8,147.74 3.80 20,577.52 4,516.80

4,517.00 8,366.43 4.00 22,228.94 4,517.00

4,517.20 8,589.54 4.20 23,924.54 4,517.20

4,517.40 8,814.33 4.40 25,664.92 4,517.40

4,517.60 9,040.80 4.60 27,450.44 4,517.60

4,517.80 9,268.95 4.80 29,281.41 4,517.80 Low Contour 4,515.80 12,966.58

4,518.00 9,498.79 5.00 31,158.18 4,518.00 10-Yr + WQCV WSEL 4,515.93 13,890.97

4,518.20 9,733.32 5.20 33,081.39 4,518.20 High Contour 4,516.00 14,403.95

4,518.40 9,969.46 5.40 35,051.67 4,518.40

4,518.60 10,207.21 5.60 37,069.34 4,518.60

4,518.80 10,446.57 5.80 39,134.71 4,518.80 Bottom of Pond

4,519.00 10,687.62 6.00 41,248.13 4,519.00 4,513.00

4,519.20 10,981.04 6.20 43,415.00 4,519.20 Note: 10 & 100 Yr WSEL were 

4,519.40 11,300.16 6.40 45,643.12 4,519.40 calculated from formulas &

4,519.60 11,687.76 6.60 47,941.91 4,519.60 values in SWMM Section 28.56

4,519.80 12,320.18 6.80 50,342.70 4,519.80

4,520.00 13,058.94 7.00 52,880.62 4,520.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

Elevation
Volume        

(ft
3
)

Water Quality Capture Volume

10-Year Detention Volume

100-Year Detention Volume

10-Year Detention Volume plus WQCV

Elevation
Volume        

(ft
3
)

Elevation
Volume        

(ft
3
)

Elevation
Volume        

(ft
3
)



 

APPENDIX C 
Hydrologic + Hydraulic Model Overview 

1. Existing Model Views 
2. Proposed Model Views 
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APPENDIX D 
Existing Minor & Major Storm Model Results 

1. 2-year, 3-hour Existing Model Results 
2. 10-year, 3-hour Existing Model Results 
3. 100-year, 3-hour Existing Model Results 

 



  Autodesk® Storm and Sanitary Analysis 2016 - Version 13.4.133 (Build 0)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. 2119-001 EX Model.SPF 
  
  
  ****************
  Analysis Options
  ****************
  Flow Units ................ cfs
  Subbasin Hydrograph Method. EPA SWMM
  Infiltration Method ....... SCS Curve Number
  Storage Node Exfiltration.. Horton, wetted area
  Starting Date ............. JUL-04-2017 00:00:00
  Ending Date ............... JUL-08-2017 00:00:00
  Antecedent Dry Days ....... 0.0
  Report Time Step .......... 00:00:30
  Wet Time Step ............. 00:00:30
  Dry Time Step ............. 01:00:00
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 2
  Number of nodes ........... 2
  Number of links ........... 0
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Subbasin Summary
  ****************
  Subbasin                 Total    Equiv.   Imperv.   Average    Raingage
                            Area     Width      Area     Slope          
  ID                       acres        ft         %         %             
  ---------------------------------------------------------------------------
  EX-01                    14.97   1780.00      2.00    0.8000    -                   
  EX-02                     1.39    810.00      2.00    1.0000    -                   
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------------------------------------
  EX1                 OUTFALL            4519.48   4519.48      0.00
  EX2                 OUTFALL            4520.45   4520.45      0.00
  
  
  ****************
  Transect Summary
  ****************

  Transect C&G
  Area:  
              0.0002     0.0007     0.0015     0.0027     0.0042 
              0.0060     0.0087     0.0126     0.0179     0.0244 
              0.0323     0.0414     0.0519     0.0637     0.0767 
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              0.0911     0.1069     0.1252     0.1463     0.1700 
              0.1963     0.2240     0.2518     0.2795     0.3072 
              0.3349     0.3626     0.3903     0.4180     0.4457 
              0.4735     0.5012     0.5289     0.5566     0.5843 
              0.6120     0.6397     0.6674     0.6952     0.7229 
              0.7506     0.7783     0.8060     0.8337     0.8614 
              0.8891     0.9169     0.9446     0.9723     1.0000 
  Hrad:  
              0.0139     0.0278     0.0417     0.0556     0.0695 
              0.0834     0.0743     0.0783     0.0869     0.0976 
              0.1095     0.1222     0.1352     0.1486     0.1622 
              0.1760     0.1828     0.1855     0.1911     0.1986 
              0.2076     0.2364     0.2651     0.2937     0.3222 
              0.3506     0.3789     0.4070     0.4351     0.4630 
              0.4909     0.5186     0.5462     0.5737     0.6011 
              0.6284     0.6556     0.6827     0.7097     0.7366 
              0.7634     0.7901     0.8167     0.8432     0.8696 
              0.8958     0.9220     0.9481     0.9741     1.0000 
  Width: 
              0.0121     0.0241     0.0362     0.0482     0.0603 
              0.0723     0.1193     0.1662     0.2131     0.2600 
              0.3069     0.3539     0.4008     0.4477     0.4946 
              0.5415     0.6133     0.7100     0.8067     0.9033 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------
  Total Precipitation ......         0.641         0.470
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.561         0.412
  Surface Runoff ...........         0.011         0.008
  Final Surface Storage ....         0.068         0.050
  Continuity Error (%) .....         0.000
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.011         0.004
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.011         0.004
  Surface Flooding .........         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         0.000
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************
  
  -----------------
  Subbasin EX-01
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
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  ----------------------------------------------------------------------------------------
  Pasture, grassland, or range, Good                       14.97             C       74.00
  Composite Area & Weighted CN                             14.97                     74.00
  
  -----------------
  Subbasin EX-02
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Pasture, grassland, or range, Good                        1.39             C       74.00
  Composite Area & Weighted CN                              1.39                     74.00
  
  
  **************************************************
  EPA SWMM Time of Concentration Computations Report
  **************************************************
  
          Tc = (0.94 * (L^0.6) * (n^0.6)) / ((i^0.4) * (S^0.3))
  
          Where:
  
          Tc = Time of Concentration (min)
          L  = Flow Length (ft)
          n  = Manning's Roughness
          i  = Rainfall Intensity (in/hr)
          S  = Slope (ft/ft)
  
  -----------------
  Subbasin EX-01
  -----------------
  
          Flow length (ft):                          366.36
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.15667
          Impervious Rainfall Intensity (in/hr):    0.15667
          Slope (%):                                0.80000
          Computed TOC (minutes):                     72.02
  
  -----------------
  Subbasin EX-02
  -----------------
  
          Flow length (ft):                           74.75
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.15667
          Impervious Rainfall Intensity (in/hr):    0.15667
          Slope (%):                                1.00000
          Computed TOC (minutes):                     25.95
  
  
  ***********************
  Subbasin Runoff Summary
  ***********************
  
  
-------------------------------------------------------------------------------------------------
-------
  Subbasin             Total     Total     Total     Total     Total      Peak       Runoff       
Time of
  ID                Rainfall     Runon     Evap.    Infil.    Runoff    Runoff  Coefficient  
Concentration
                          in        in        in        in        in       cfs              days  
hh:mm:ss
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-------------------------------------------------------------------------------------------------
-------
  EX-01                 0.47      0.00      0.00      0.41      0.01      0.33        0.017    0  
01:12:01
  EX-02                 0.47      0.00      0.00      0.41      0.01      0.03        0.017    0  
00:25:57
  
-------------------------------------------------------------------------------------------------
-------
  

  Analysis began on:  Mon Mar 13 17:51:49 2023
  Analysis ended on:  Mon Mar 13 17:51:53 2023
  Total elapsed time: 00:00:04
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  Autodesk® Storm and Sanitary Analysis 2016 - Version 13.4.133 (Build 0)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. 2119-001 EX Model.SPF 
  
  
  ****************
  Analysis Options
  ****************
  Flow Units ................ cfs
  Subbasin Hydrograph Method. EPA SWMM
  Infiltration Method ....... SCS Curve Number
  Storage Node Exfiltration.. Horton, wetted area
  Starting Date ............. JUL-04-2017 00:00:00
  Ending Date ............... JUL-08-2017 00:00:00
  Antecedent Dry Days ....... 0.0
  Report Time Step .......... 00:00:30
  Wet Time Step ............. 00:00:30
  Dry Time Step ............. 01:00:00
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 2
  Number of nodes ........... 2
  Number of links ........... 0
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Subbasin Summary
  ****************
  Subbasin                 Total    Equiv.   Imperv.   Average    Raingage
                            Area     Width      Area     Slope          
  ID                       acres        ft         %         %             
  ---------------------------------------------------------------------------
  EX-01                    14.97   1780.00      2.00    0.8000    -                   
  EX-02                     1.39    810.00      2.00    1.0000    -                   
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------------------------------------
  EX1                 OUTFALL            4519.48   4519.48      0.00
  EX2                 OUTFALL            4520.45   4520.45      0.00
  
  
  ****************
  Transect Summary
  ****************

  Transect C&G
  Area:  
              0.0002     0.0007     0.0015     0.0027     0.0042 
              0.0060     0.0087     0.0126     0.0179     0.0244 
              0.0323     0.0414     0.0519     0.0637     0.0767 
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              0.0911     0.1069     0.1252     0.1463     0.1700 
              0.1963     0.2240     0.2518     0.2795     0.3072 
              0.3349     0.3626     0.3903     0.4180     0.4457 
              0.4735     0.5012     0.5289     0.5566     0.5843 
              0.6120     0.6397     0.6674     0.6952     0.7229 
              0.7506     0.7783     0.8060     0.8337     0.8614 
              0.8891     0.9169     0.9446     0.9723     1.0000 
  Hrad:  
              0.0139     0.0278     0.0417     0.0556     0.0695 
              0.0834     0.0743     0.0783     0.0869     0.0976 
              0.1095     0.1222     0.1352     0.1486     0.1622 
              0.1760     0.1828     0.1855     0.1911     0.1986 
              0.2076     0.2364     0.2651     0.2937     0.3222 
              0.3506     0.3789     0.4070     0.4351     0.4630 
              0.4909     0.5186     0.5462     0.5737     0.6011 
              0.6284     0.6556     0.6827     0.7097     0.7366 
              0.7634     0.7901     0.8167     0.8432     0.8696 
              0.8958     0.9220     0.9481     0.9741     1.0000 
  Width: 
              0.0121     0.0241     0.0362     0.0482     0.0603 
              0.0723     0.1193     0.1662     0.2131     0.2600 
              0.3069     0.3539     0.4008     0.4477     0.4946 
              0.5415     0.6133     0.7100     0.8067     0.9033 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------
  Total Precipitation ......         1.050         0.770
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.962         0.706
  Surface Runoff ...........         0.019         0.014
  Final Surface Storage ....         0.068         0.050
  Continuity Error (%) .....         0.000
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.019         0.006
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.019         0.006
  Surface Flooding .........         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         0.000
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************
  
  -----------------
  Subbasin EX-01
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
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  ----------------------------------------------------------------------------------------
  Pasture, grassland, or range, Good                       14.97             C       74.00
  Composite Area & Weighted CN                             14.97                     74.00
  
  -----------------
  Subbasin EX-02
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Pasture, grassland, or range, Good                        1.39             C       74.00
  Composite Area & Weighted CN                              1.39                     74.00
  
  
  **************************************************
  EPA SWMM Time of Concentration Computations Report
  **************************************************
  
          Tc = (0.94 * (L^0.6) * (n^0.6)) / ((i^0.4) * (S^0.3))
  
          Where:
  
          Tc = Time of Concentration (min)
          L  = Flow Length (ft)
          n  = Manning's Roughness
          i  = Rainfall Intensity (in/hr)
          S  = Slope (ft/ft)
  
  -----------------
  Subbasin EX-01
  -----------------
  
          Flow length (ft):                          366.36
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.25667
          Impervious Rainfall Intensity (in/hr):    0.25667
          Slope (%):                                0.80000
          Computed TOC (minutes):                     59.11
  
  -----------------
  Subbasin EX-02
  -----------------
  
          Flow length (ft):                           74.75
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.25667
          Impervious Rainfall Intensity (in/hr):    0.25667
          Slope (%):                                1.00000
          Computed TOC (minutes):                     21.30
  
  
  ***********************
  Subbasin Runoff Summary
  ***********************
  
  
-------------------------------------------------------------------------------------------------
-------
  Subbasin             Total     Total     Total     Total     Total      Peak       Runoff       
Time of
  ID                Rainfall     Runon     Evap.    Infil.    Runoff    Runoff  Coefficient  
Concentration
                          in        in        in        in        in       cfs              days  
hh:mm:ss
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-------------------------------------------------------------------------------------------------
-------
  EX-01                 0.77      0.00      0.00      0.71      0.01      0.54        0.018    0  
00:59:06
  EX-02                 0.77      0.00      0.00      0.71      0.01      0.05        0.018    0  
00:21:18
  
-------------------------------------------------------------------------------------------------
-------
  

  Analysis began on:  Mon Mar 13 17:52:24 2023
  Analysis ended on:  Mon Mar 13 17:52:28 2023
  Total elapsed time: 00:00:04
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  Autodesk® Storm and Sanitary Analysis 2016 - Version 13.4.133 (Build 0)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. 2119-001 EX Model.SPF 
  
  
  ****************
  Analysis Options
  ****************
  Flow Units ................ cfs
  Subbasin Hydrograph Method. EPA SWMM
  Infiltration Method ....... SCS Curve Number
  Storage Node Exfiltration.. Horton, wetted area
  Starting Date ............. JUL-04-2017 00:00:00
  Ending Date ............... JUL-08-2017 00:00:00
  Antecedent Dry Days ....... 0.0
  Report Time Step .......... 00:00:30
  Wet Time Step ............. 00:00:30
  Dry Time Step ............. 01:00:00
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 2
  Number of nodes ........... 2
  Number of links ........... 0
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Subbasin Summary
  ****************
  Subbasin                 Total    Equiv.   Imperv.   Average    Raingage
                            Area     Width      Area     Slope          
  ID                       acres        ft         %         %             
  ---------------------------------------------------------------------------
  EX-01                    14.97   1780.00      2.00    0.8000    -                   
  EX-02                     1.39    810.00      2.00    1.0000    -                   
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------------------------------------
  EX1                 OUTFALL            4519.48   4519.48      0.00
  EX2                 OUTFALL            4520.45   4520.45      0.00
  
  
  ****************
  Transect Summary
  ****************

  Transect C&G
  Area:  
              0.0002     0.0007     0.0015     0.0027     0.0042 
              0.0060     0.0087     0.0126     0.0179     0.0244 
              0.0323     0.0414     0.0519     0.0637     0.0767 
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              0.0911     0.1069     0.1252     0.1463     0.1700 
              0.1963     0.2240     0.2518     0.2795     0.3072 
              0.3349     0.3626     0.3903     0.4180     0.4457 
              0.4735     0.5012     0.5289     0.5566     0.5843 
              0.6120     0.6397     0.6674     0.6952     0.7229 
              0.7506     0.7783     0.8060     0.8337     0.8614 
              0.8891     0.9169     0.9446     0.9723     1.0000 
  Hrad:  
              0.0139     0.0278     0.0417     0.0556     0.0695 
              0.0834     0.0743     0.0783     0.0869     0.0976 
              0.1095     0.1222     0.1352     0.1486     0.1622 
              0.1760     0.1828     0.1855     0.1911     0.1986 
              0.2076     0.2364     0.2651     0.2937     0.3222 
              0.3506     0.3789     0.4070     0.4351     0.4630 
              0.4909     0.5186     0.5462     0.5737     0.6011 
              0.6284     0.6556     0.6827     0.7097     0.7366 
              0.7634     0.7901     0.8167     0.8432     0.8696 
              0.8958     0.9220     0.9481     0.9741     1.0000 
  Width: 
              0.0121     0.0241     0.0362     0.0482     0.0603 
              0.0723     0.1193     0.1662     0.2131     0.2600 
              0.3069     0.3539     0.4008     0.4477     0.4946 
              0.5415     0.6133     0.7100     0.8067     0.9033 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------
  Total Precipitation ......         1.963         1.440
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         1.653         1.212
  Surface Runoff ...........         0.242         0.178
  Final Surface Storage ....         0.068         0.050
  Continuity Error (%) .....         0.000
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.242         0.079
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.242         0.079
  Surface Flooding .........         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         0.000
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************
  
  -----------------
  Subbasin EX-01
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
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  ----------------------------------------------------------------------------------------
  Pasture, grassland, or range, Good                       14.97             C       74.00
  Composite Area & Weighted CN                             14.97                     74.00
  
  -----------------
  Subbasin EX-02
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Pasture, grassland, or range, Good                        1.39             C       74.00
  Composite Area & Weighted CN                              1.39                     74.00
  
  
  **************************************************
  EPA SWMM Time of Concentration Computations Report
  **************************************************
  
          Tc = (0.94 * (L^0.6) * (n^0.6)) / ((i^0.4) * (S^0.3))
  
          Where:
  
          Tc = Time of Concentration (min)
          L  = Flow Length (ft)
          n  = Manning's Roughness
          i  = Rainfall Intensity (in/hr)
          S  = Slope (ft/ft)
  
  -----------------
  Subbasin EX-01
  -----------------
  
          Flow length (ft):                          366.36
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.48000
          Impervious Rainfall Intensity (in/hr):    0.48000
          Slope (%):                                0.80000
          Computed TOC (minutes):                     46.01
  
  -----------------
  Subbasin EX-02
  -----------------
  
          Flow length (ft):                           74.75
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.48000
          Impervious Rainfall Intensity (in/hr):    0.48000
          Slope (%):                                1.00000
          Computed TOC (minutes):                     16.58
  
  
  ***********************
  Subbasin Runoff Summary
  ***********************
  
  
-------------------------------------------------------------------------------------------------
-------
  Subbasin             Total     Total     Total     Total     Total      Peak       Runoff       
Time of
  ID                Rainfall     Runon     Evap.    Infil.    Runoff    Runoff  Coefficient  
Concentration
                          in        in        in        in        in       cfs              days  
hh:mm:ss
  

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



-------------------------------------------------------------------------------------------------
-------
  EX-01                 1.44      0.00      0.00      1.22      0.17      1.76        0.121    0  
00:46:00
  EX-02                 1.44      0.00      0.00      1.17      0.22      0.41        0.153    0  
00:16:34
  
-------------------------------------------------------------------------------------------------
-------
  

  Analysis began on:  Mon Mar 13 17:52:54 2023
  Analysis ended on:  Mon Mar 13 17:52:59 2023
  Total elapsed time: 00:00:05
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APPENDIX E 
Proposed Minor Storm Model Results 

1. 2-year, 3-hour Proposed Model Results 
2. 10-year, 3-hour Proposed Model Results 



  Autodesk® Storm and Sanitary Analysis 2016 - Version 13.4.133 (Build 0)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. 2119-001 PR Model.SPF 
  
  
  ****************
  Analysis Options
  ****************
  Flow Units ................ cfs
  Subbasin Hydrograph Method. EPA SWMM
  Infiltration Method ....... SCS Curve Number
  Link Routing Method ....... Hydrodynamic
  Storage Node Exfiltration.. Horton, wetted area
  Starting Date ............. JUL-04-2017 00:00:00
  Ending Date ............... JUL-08-2017 00:00:00
  Antecedent Dry Days ....... 0.0
  Report Time Step .......... 00:00:30
  Wet Time Step ............. 00:00:30
  Dry Time Step ............. 01:00:00
  Routing Time Step ......... 1.00 sec
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 6
  Number of nodes ........... 9
  Number of links ........... 8
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Subbasin Summary
  ****************
  Subbasin                 Total    Equiv.   Imperv.   Average    Raingage
                            Area     Width      Area     Slope          
  ID                       acres        ft         %         %             
  ---------------------------------------------------------------------------
  PR-01                     7.99   1500.00      2.00    0.8200    -                   
  PR-02                     1.55    640.00     74.00    0.7500    -                   
  PR-03                     2.60    760.00     69.00    0.7500    -                   
  PR-04                     1.06    550.00     94.00    0.5000    -                   
  PR-05                     1.24    630.00     25.00    0.5000    -                   
  PR-06                     2.04    730.00     34.00    0.5000    -                   
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------------------------------------
  SDAI-A2             JUNCTION           4514.49   4519.01     10.00
  SDAI-A3             JUNCTION           4515.65   4520.06     10.00
  SDAI-A5             JUNCTION           4517.60   4521.61     10.00
  SDAI-A6             JUNCTION           4518.51   4522.52     10.00
  SDAI-A7             JUNCTION           4517.41   4521.32     10.00
  SDCO-A4             JUNCTION           4516.01   4520.41     10.00
  Ex-Ditch (HF)       OUTFALL            4518.35   4518.35      0.00
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  Ex-Ditch (LF)       OUTFALL            4518.35   4518.35      0.00
  Pond                STORAGE            4508.50   4519.90     10.00
  
  
  ************
  Link Summary
  ************
  Link            From Node       To Node         Element         Length     Slope   Manning's
  ID                                              Type                ft         %   Roughness
  --------------------------------------------------------------------------------------------
  A1-A2           SDAI-A2         Pond            CONDUIT           42.5    1.0118      0.0130
  A2-A3           SDAI-A3         SDAI-A2         CONDUIT          116.4    0.9966      0.0130
  A3-A4           SDCO-A4         SDAI-A3         CONDUIT           70.3    0.5125      0.0130
  A4-A5           SDAI-A5         SDCO-A4         CONDUIT          219.7    0.4961      0.0130
  A4-A7           SDAI-A7         SDCO-A4         CONDUIT          180.8    0.4979      0.0130
  A5-A6           SDAI-A6         SDAI-A5         CONDUIT          180.8    0.5035      0.0130
  High-Flow Pump  Pond            Ex-Ditch (HF)   TYPE1 PUMP  
  Low-Flow Pump   Pond            Ex-Ditch (LF)   TYPE1 PUMP  
  
  
  *********************
  Cross Section Summary
  *********************
  Link             Shape            Depth/        Width        No. of        Cross    Full Flow   
Design
  ID                              Diameter                    Barrels    Sectional    Hydraulic   
Flow
                                                                              Area       Radius   
Capacity
                                        ft           ft                        ft²           ft   
cfs
  
-------------------------------------------------------------------------------------------------
---------
  A1-A2            CIRCULAR           2.00         2.00             1         3.14         0.50   
22.76
  A2-A3            CIRCULAR           2.00         2.00             1         3.14         0.50   
22.58
  A3-A4            CIRCULAR           2.00         2.00             1         3.14         0.50   
16.19
  A4-A5            CIRCULAR           1.50         1.50             1         1.77         0.38   
7.40
  A4-A7            CIRCULAR           1.50         1.50             1         1.77         0.38   
7.41
  A5-A6            CIRCULAR           1.50         1.50             1         1.77         0.38   
7.45
  
  
  ****************
  Transect Summary
  ****************

  Transect C&G
  Area:  
              0.0002     0.0007     0.0015     0.0027     0.0042 
              0.0060     0.0087     0.0126     0.0179     0.0244 
              0.0323     0.0414     0.0519     0.0637     0.0767 
              0.0911     0.1069     0.1252     0.1463     0.1700 
              0.1963     0.2240     0.2518     0.2795     0.3072 
              0.3349     0.3626     0.3903     0.4180     0.4457 
              0.4735     0.5012     0.5289     0.5566     0.5843 
              0.6120     0.6397     0.6674     0.6952     0.7229 
              0.7506     0.7783     0.8060     0.8337     0.8614 
              0.8891     0.9169     0.9446     0.9723     1.0000 
  Hrad:  
              0.0139     0.0278     0.0417     0.0556     0.0695 
              0.0834     0.0743     0.0783     0.0869     0.0976 
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              0.1095     0.1222     0.1352     0.1486     0.1622 
              0.1760     0.1828     0.1855     0.1911     0.1986 
              0.2076     0.2364     0.2651     0.2937     0.3222 
              0.3506     0.3789     0.4070     0.4351     0.4630 
              0.4909     0.5186     0.5462     0.5737     0.6011 
              0.6284     0.6556     0.6827     0.7097     0.7366 
              0.7634     0.7901     0.8167     0.8432     0.8696 
              0.8958     0.9220     0.9481     0.9741     1.0000 
  Width: 
              0.0121     0.0241     0.0362     0.0482     0.0603 
              0.0723     0.1193     0.1662     0.2131     0.2600 
              0.3069     0.3539     0.4008     0.4477     0.4946 
              0.5415     0.6133     0.7100     0.8067     0.9033 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------
  Total Precipitation ......         0.645         0.470
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.390         0.284
  Surface Runoff ...........         0.110         0.080
  Final Surface Storage ....         0.145         0.106
  Continuity Error (%) .....        -0.004
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.110         0.036
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.950         0.309
  Surface Flooding .........         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Initial Stored Volume ....         0.842         0.274
  Final Stored Volume ......         0.002         0.001
  Continuity Error (%) .....         0.000
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************
  
  -----------------
  Subbasin PR-01
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     0.00             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   0.00             C       74.00
  Row crops, straight row, Good                             7.99             C       74.00
  Composite Area & Weighted CN                              7.99                     74.00
  
  -----------------
  Subbasin PR-02
  -----------------
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                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.13             C       98.00
  Gravel roads                                              0.15             C       89.00
  > 75% grass cover, Good                                   0.26             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              1.55                     93.02
  
  -----------------
  Subbasin PR-03
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.74             C       98.00
  Gravel roads                                              0.31             C       89.00
  > 75% grass cover, Good                                   0.55             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              2.60                     91.88
  
  -----------------
  Subbasin PR-04
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.06             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   0.00             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              1.06                     98.00
  
  -----------------
  Subbasin PR-05
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.18             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   0.06             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              1.24                     96.80
  
  -----------------
  Subbasin PR-06
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     0.69             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   1.18             C       74.00
  Row crops, straight row, Good                             0.67             C       85.00
  Composite Area & Weighted CN                              2.55                     83.43
  
  
  **************************************************
  EPA SWMM Time of Concentration Computations Report
  **************************************************
  
          Tc = (0.94 * (L^0.6) * (n^0.6)) / ((i^0.4) * (S^0.3))
  
          Where:
  
          Tc = Time of Concentration (min)
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          L  = Flow Length (ft)
          n  = Manning's Roughness
          i  = Rainfall Intensity (in/hr)
          S  = Slope (ft/ft)
  
  -----------------
  Subbasin PR-01
  -----------------
  
          Flow length (ft):                          232.04
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.15667
          Impervious Rainfall Intensity (in/hr):    0.15667
          Slope (%):                                0.82000
          Computed TOC (minutes):                     54.35
  
  -----------------
  Subbasin PR-02
  -----------------
  
          Flow length (ft):                          105.50
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.15667
          Impervious Rainfall Intensity (in/hr):    0.15667
          Slope (%):                                0.75000
          Computed TOC (minutes):                     15.69
  
  -----------------
  Subbasin PR-03
  -----------------
  
          Flow length (ft):                          149.03
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.15667
          Impervious Rainfall Intensity (in/hr):    0.15667
          Slope (%):                                0.75000
          Computed TOC (minutes):                     21.46
  
  -----------------
  Subbasin PR-04
  -----------------
  
          Flow length (ft):                           83.96
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.15667
          Impervious Rainfall Intensity (in/hr):    0.15667
          Slope (%):                                0.50000
          Computed TOC (minutes):                     10.70
  
  -----------------
  Subbasin PR-05
  -----------------
  
          Flow length (ft):                           85.74
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.15667
          Impervious Rainfall Intensity (in/hr):    0.15667
          Slope (%):                                0.50000
          Computed TOC (minutes):                     29.55
  
  -----------------
  Subbasin PR-06
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  -----------------
  
          Flow length (ft):                          121.73
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.15667
          Impervious Rainfall Intensity (in/hr):    0.15667
          Slope (%):                                0.50000
          Computed TOC (minutes):                     33.77
  
  
  ***********************
  Subbasin Runoff Summary
  ***********************
  
  
-------------------------------------------------------------------------------------------------
-------
  Subbasin             Total     Total     Total     Total     Total      Peak       Runoff       
Time of
  ID                Rainfall     Runon     Evap.    Infil.    Runoff    Runoff  Coefficient  
Concentration
                          in        in        in        in        in       cfs              days  
hh:mm:ss
  
-------------------------------------------------------------------------------------------------
-------
  PR-01                 0.47      0.00      0.00      0.41      0.00      0.09        0.010    0  
00:54:21
  PR-02                 0.47      0.00      0.00      0.11      0.18      0.52        0.386    0  
00:15:41
  PR-03                 0.47      0.00      0.00      0.13      0.17      0.76        0.360    0  
00:21:27
  PR-04                 0.47      0.00      0.00      0.01      0.24      0.44        0.506    0  
00:10:42
  PR-05                 0.47      0.00      0.00      0.25      0.11      0.15        0.234    0  
00:29:33
  PR-06                 0.47      0.00      0.00      0.28      0.08      0.33        0.177    0  
00:33:46
  
-------------------------------------------------------------------------------------------------
-------
  
  
  ******************
  Node Depth Summary
  ******************
  
  -----------------------------------------------------------------------------------------
  Node            Average   Maximum   Maximum   Time of Max     Total     Total   Retention
  ID                Depth     Depth       HGL    Occurrence   Flooded      Time        Time
                 Attained  Attained  Attained                  Volume   Flooded            
                       ft        ft        ft   days  hh:mm   acre-in   minutes    hh:mm:ss
  -----------------------------------------------------------------------------------------
  SDAI-A2            0.01      0.48   4514.97      0  01:36         0         0     0:00:00
  SDAI-A3            0.01      0.40   4516.05      0  01:36         0         0     0:00:00
  SDAI-A5            0.01      0.43   4518.03      0  01:36         0         0     0:00:00
  SDAI-A6            0.00      0.27   4518.78      0  01:35         0         0     0:00:00
  SDAI-A7            0.00      0.25   4517.66      0  01:35         0         0     0:00:00
  SDCO-A4            0.01      0.47   4516.48      0  01:36         0         0     0:00:00
  Ex-Ditch (HF)      0.00      0.00   4518.35      0  00:00         0         0     0:00:00
  Ex-Ditch (LF)      0.00      0.00   4518.35      0  00:00         0         0     0:00:00
  Pond               1.61      5.62   4514.12      0  02:11         0         0     0:00:00
  
  
  *****************
  Node Flow Summary
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  *****************
  
  ------------------------------------------------------------------------------------
  Node                Element     Maximum     Peak      Time of   Maximum Time of Peak
  ID                     Type     Lateral   Inflow  Peak Inflow  Flooding     Flooding
                                   Inflow            Occurrence  Overflow   Occurrence
                                      cfs      cfs  days  hh:mm       cfs  days  hh:mm
  ------------------------------------------------------------------------------------
  SDAI-A2              JUNCTION      0.33     2.10     0  01:36      0.00
  SDAI-A3              JUNCTION      0.15     1.80     0  01:36      0.00
  SDAI-A5              JUNCTION      0.76     1.27     0  01:35      0.00
  SDAI-A6              JUNCTION      0.52     0.52     0  01:34      0.00
  SDAI-A7              JUNCTION      0.44     0.44     0  01:35      0.00
  SDCO-A4              JUNCTION      0.00     1.66     0  01:36      0.00
  Ex-Ditch (HF)        OUTFALL       0.00     0.33     0  00:00      0.00
  Ex-Ditch (LF)        OUTFALL       0.00     0.09     0  00:00      0.00
  Pond                 STORAGE       0.09     2.15     0  01:36      0.00
  
  
  ********************
  Storage Node Summary
  ********************
  
  
-------------------------------------------------------------------------------------------------
------------------------------------
  Storage Node ID        Maximum     Maximum    Time of Max    Average   Average       Maximum    
Maximum  Time of Max.        Total
                          Ponded      Ponded         Ponded     Ponded    Ponded  Storage Node  
Exfiltration  Exfiltration  Exfiltrated
                          Volume      Volume         Volume     Volume    Volume       Outflow    
Rate          Rate       Volume
                        1000 ft³         (%)     days hh:mm   1000 ft³       (%)           cfs    
cfm      hh:mm:ss     1000 ft³
  
-------------------------------------------------------------------------------------------------
------------------------------------
  Pond                    37.279          26       0  02:11      7.328         5          0.42    
0.00       0:00:00        0.000
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------
  Outfall Node ID        Flow   Average      Peak
                    Frequency      Flow    Inflow
                          (%)       cfs       cfs
  -----------------------------------------------
  Ex-Ditch (HF)         20.89      0.33      0.33
  Ex-Ditch (LF)         56.01      0.09      0.09
  -----------------------------------------------
  System                38.45      0.42      0.42
  
  
  *****************
  Link Flow Summary
  *****************
  
  
-------------------------------------------------------------------------------------------------
-------------------------------
  Link ID              Element       Time of   Maximum  Length   Peak Flow      Design  Ratio of  
Ratio of       Total  Reported
                       Type        Peak Flow  Velocity  Factor      during        Flow   Maximum  
Maximum        Time  Condition
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                                  Occurrence  Attained            Analysis    Capacity   /Design  
Flow  Surcharged
                                  days hh:mm    ft/sec                 cfs         cfs      Flow  
Depth     minutes
  
-------------------------------------------------------------------------------------------------
-------------------------------
  A1-A2                CONDUIT      0  01:36      4.05    1.00        2.09       22.76      0.09  
0.22           0  Calculated     
  A2-A3                CONDUIT      0  01:36      3.54    1.00        1.80       22.58      0.08  
0.22           0  Calculated     
  A3-A4                CONDUIT      0  01:36      3.29    1.00        1.66       16.19      0.10  
0.22           0  Calculated     
  A4-A5                CONDUIT      0  01:36      3.02    1.00        1.24        7.40      0.17  
0.28           0  Calculated     
  A4-A7                CONDUIT      0  01:36      2.25    1.00        0.43        7.41      0.06  
0.16           0  Calculated     
  A5-A6                CONDUIT      0  01:35      1.67    1.00        0.51        7.45      0.07  
0.23           0  Calculated     
  High-Flow Pump       PUMP         0  00:00                          0.33                  1.00  
1203                              
  Low-Flow Pump        PUMP         0  00:00                          0.09                  1.00  
3226                              
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ----------------------------------------------------------------------------
                     --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                          Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Link               Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  ----------------------------------------------------------------------------
  A1-A2             0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.21   0.0000
  A2-A3             0.00  0.61  0.00  0.36  0.03  0.00  0.00     0.14   0.0000
  A3-A4             0.00  0.00  0.00  0.99  0.01  0.00  0.00     0.14   0.0000
  A4-A5             0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.15   0.0000
  A4-A7             0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.10   0.0000
  A5-A6             0.00  0.58  0.00  0.42  0.00  0.00  0.00     0.04   0.0000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.00 sec
  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  

  Analysis began on:  Mon Mar 13 18:26:09 2023
  Analysis ended on:  Mon Mar 13 18:26:17 2023
  Total elapsed time: 00:00:08
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  Autodesk® Storm and Sanitary Analysis 2016 - Version 13.4.133 (Build 0)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. 2119-001 PR Model.SPF 
  
  
  ****************
  Analysis Options
  ****************
  Flow Units ................ cfs
  Subbasin Hydrograph Method. EPA SWMM
  Infiltration Method ....... SCS Curve Number
  Link Routing Method ....... Hydrodynamic
  Storage Node Exfiltration.. Horton, wetted area
  Starting Date ............. JUL-04-2017 00:00:00
  Ending Date ............... JUL-08-2017 00:00:00
  Antecedent Dry Days ....... 0.0
  Report Time Step .......... 00:00:30
  Wet Time Step ............. 00:00:30
  Dry Time Step ............. 01:00:00
  Routing Time Step ......... 1.00 sec
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 6
  Number of nodes ........... 9
  Number of links ........... 8
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Subbasin Summary
  ****************
  Subbasin                 Total    Equiv.   Imperv.   Average    Raingage
                            Area     Width      Area     Slope          
  ID                       acres        ft         %         %             
  ---------------------------------------------------------------------------
  PR-01                     7.99   1500.00      2.00    0.8200    -                   
  PR-02                     1.55    640.00     74.00    0.7500    -                   
  PR-03                     2.60    760.00     69.00    0.7500    -                   
  PR-04                     1.06    550.00     94.00    0.5000    -                   
  PR-05                     1.24    630.00     25.00    0.5000    -                   
  PR-06                     2.04    730.00     34.00    0.5000    -                   
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------------------------------------
  SDAI-A2             JUNCTION           4514.49   4519.01     10.00
  SDAI-A3             JUNCTION           4515.65   4520.06     10.00
  SDAI-A5             JUNCTION           4517.60   4521.61     10.00
  SDAI-A6             JUNCTION           4518.51   4522.52     10.00
  SDAI-A7             JUNCTION           4517.41   4521.32     10.00
  SDCO-A4             JUNCTION           4516.01   4520.41     10.00
  Ex-Ditch (HF)       OUTFALL            4518.35   4518.35      0.00
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  Ex-Ditch (LF)       OUTFALL            4518.35   4518.35      0.00
  Pond                STORAGE            4508.50   4519.90     10.00
  
  
  ************
  Link Summary
  ************
  Link            From Node       To Node         Element         Length     Slope   Manning's
  ID                                              Type                ft         %   Roughness
  --------------------------------------------------------------------------------------------
  A1-A2           SDAI-A2         Pond            CONDUIT           42.5    1.0118      0.0130
  A2-A3           SDAI-A3         SDAI-A2         CONDUIT          116.4    0.9966      0.0130
  A3-A4           SDCO-A4         SDAI-A3         CONDUIT           70.3    0.5125      0.0130
  A4-A5           SDAI-A5         SDCO-A4         CONDUIT          219.7    0.4961      0.0130
  A4-A7           SDAI-A7         SDCO-A4         CONDUIT          180.8    0.4979      0.0130
  A5-A6           SDAI-A6         SDAI-A5         CONDUIT          180.8    0.5035      0.0130
  High-Flow Pump  Pond            Ex-Ditch (HF)   TYPE1 PUMP  
  Low-Flow Pump   Pond            Ex-Ditch (LF)   TYPE1 PUMP  
  
  
  *********************
  Cross Section Summary
  *********************
  Link             Shape            Depth/        Width        No. of        Cross    Full Flow   
Design
  ID                              Diameter                    Barrels    Sectional    Hydraulic   
Flow
                                                                              Area       Radius   
Capacity
                                        ft           ft                        ft²           ft   
cfs
  
-------------------------------------------------------------------------------------------------
---------
  A1-A2            CIRCULAR           2.00         2.00             1         3.14         0.50   
22.76
  A2-A3            CIRCULAR           2.00         2.00             1         3.14         0.50   
22.58
  A3-A4            CIRCULAR           2.00         2.00             1         3.14         0.50   
16.19
  A4-A5            CIRCULAR           1.50         1.50             1         1.77         0.38   
7.40
  A4-A7            CIRCULAR           1.50         1.50             1         1.77         0.38   
7.41
  A5-A6            CIRCULAR           1.50         1.50             1         1.77         0.38   
7.45
  
  
  ****************
  Transect Summary
  ****************

  Transect C&G
  Area:  
              0.0002     0.0007     0.0015     0.0027     0.0042 
              0.0060     0.0087     0.0126     0.0179     0.0244 
              0.0323     0.0414     0.0519     0.0637     0.0767 
              0.0911     0.1069     0.1252     0.1463     0.1700 
              0.1963     0.2240     0.2518     0.2795     0.3072 
              0.3349     0.3626     0.3903     0.4180     0.4457 
              0.4735     0.5012     0.5289     0.5566     0.5843 
              0.6120     0.6397     0.6674     0.6952     0.7229 
              0.7506     0.7783     0.8060     0.8337     0.8614 
              0.8891     0.9169     0.9446     0.9723     1.0000 
  Hrad:  
              0.0139     0.0278     0.0417     0.0556     0.0695 
              0.0834     0.0743     0.0783     0.0869     0.0976 

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



              0.1095     0.1222     0.1352     0.1486     0.1622 
              0.1760     0.1828     0.1855     0.1911     0.1986 
              0.2076     0.2364     0.2651     0.2937     0.3222 
              0.3506     0.3789     0.4070     0.4351     0.4630 
              0.4909     0.5186     0.5462     0.5737     0.6011 
              0.6284     0.6556     0.6827     0.7097     0.7366 
              0.7634     0.7901     0.8167     0.8432     0.8696 
              0.8958     0.9220     0.9481     0.9741     1.0000 
  Width: 
              0.0121     0.0241     0.0362     0.0482     0.0603 
              0.0723     0.1193     0.1662     0.2131     0.2600 
              0.3069     0.3539     0.4008     0.4477     0.4946 
              0.5415     0.6133     0.7100     0.8067     0.9033 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------
  Total Precipitation ......         1.057         0.770
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.634         0.461
  Surface Runoff ...........         0.276         0.201
  Final Surface Storage ....         0.148         0.108
  Continuity Error (%) .....        -0.009
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.276         0.090
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         1.116         0.364
  Surface Flooding .........         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Initial Stored Volume ....         0.842         0.274
  Final Stored Volume ......         0.002         0.001
  Continuity Error (%) .....         0.002
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************
  
  -----------------
  Subbasin PR-01
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     0.00             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   0.00             C       74.00
  Row crops, straight row, Good                             7.99             C       74.00
  Composite Area & Weighted CN                              7.99                     74.00
  
  -----------------
  Subbasin PR-02
  -----------------
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                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.13             C       98.00
  Gravel roads                                              0.15             C       89.00
  > 75% grass cover, Good                                   0.26             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              1.55                     93.02
  
  -----------------
  Subbasin PR-03
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.74             C       98.00
  Gravel roads                                              0.31             C       89.00
  > 75% grass cover, Good                                   0.55             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              2.60                     91.88
  
  -----------------
  Subbasin PR-04
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.06             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   0.00             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              1.06                     98.00
  
  -----------------
  Subbasin PR-05
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.18             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   0.06             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              1.24                     96.80
  
  -----------------
  Subbasin PR-06
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     0.69             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   1.18             C       74.00
  Row crops, straight row, Good                             0.67             C       85.00
  Composite Area & Weighted CN                              2.55                     83.43
  
  
  **************************************************
  EPA SWMM Time of Concentration Computations Report
  **************************************************
  
          Tc = (0.94 * (L^0.6) * (n^0.6)) / ((i^0.4) * (S^0.3))
  
          Where:
  
          Tc = Time of Concentration (min)
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          L  = Flow Length (ft)
          n  = Manning's Roughness
          i  = Rainfall Intensity (in/hr)
          S  = Slope (ft/ft)
  
  -----------------
  Subbasin PR-01
  -----------------
  
          Flow length (ft):                          232.04
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.25667
          Impervious Rainfall Intensity (in/hr):    0.25667
          Slope (%):                                0.82000
          Computed TOC (minutes):                     44.61
  
  -----------------
  Subbasin PR-02
  -----------------
  
          Flow length (ft):                          105.50
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.25667
          Impervious Rainfall Intensity (in/hr):    0.25667
          Slope (%):                                0.75000
          Computed TOC (minutes):                     12.88
  
  -----------------
  Subbasin PR-03
  -----------------
  
          Flow length (ft):                          149.03
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.25667
          Impervious Rainfall Intensity (in/hr):    0.25667
          Slope (%):                                0.75000
          Computed TOC (minutes):                     17.61
  
  -----------------
  Subbasin PR-04
  -----------------
  
          Flow length (ft):                           83.96
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.25667
          Impervious Rainfall Intensity (in/hr):    0.25667
          Slope (%):                                0.50000
          Computed TOC (minutes):                      8.79
  
  -----------------
  Subbasin PR-05
  -----------------
  
          Flow length (ft):                           85.74
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.25667
          Impervious Rainfall Intensity (in/hr):    0.25667
          Slope (%):                                0.50000
          Computed TOC (minutes):                     24.25
  
  -----------------
  Subbasin PR-06
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  -----------------
  
          Flow length (ft):                          121.73
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.25667
          Impervious Rainfall Intensity (in/hr):    0.25667
          Slope (%):                                0.50000
          Computed TOC (minutes):                     27.72
  
  
  ***********************
  Subbasin Runoff Summary
  ***********************
  
  
-------------------------------------------------------------------------------------------------
-------
  Subbasin             Total     Total     Total     Total     Total      Peak       Runoff       
Time of
  ID                Rainfall     Runon     Evap.    Infil.    Runoff    Runoff  Coefficient  
Concentration
                          in        in        in        in        in       cfs              days  
hh:mm:ss
  
-------------------------------------------------------------------------------------------------
-------
  PR-01                 0.77      0.00      0.00      0.71      0.01      0.28        0.014    0  
00:44:36
  PR-02                 0.77      0.00      0.00      0.14      0.45      1.49        0.585    0  
00:12:52
  PR-03                 0.77      0.00      0.00      0.18      0.42      2.18        0.548    0  
00:17:36
  PR-04                 0.77      0.00      0.00      0.01      0.54      1.30        0.697    0  
00:08:47
  PR-05                 0.77      0.00      0.00      0.25      0.38      0.56        0.496    0  
00:24:15
  PR-06                 0.77      0.00      0.00      0.47      0.19      0.96        0.244    0  
00:27:43
  
-------------------------------------------------------------------------------------------------
-------
  
  
  ******************
  Node Depth Summary
  ******************
  
  -----------------------------------------------------------------------------------------
  Node            Average   Maximum   Maximum   Time of Max     Total     Total   Retention
  ID                Depth     Depth       HGL    Occurrence   Flooded      Time        Time
                 Attained  Attained  Attained                  Volume   Flooded            
                       ft        ft        ft   days  hh:mm   acre-in   minutes    hh:mm:ss
  -----------------------------------------------------------------------------------------
  SDAI-A2            0.01      0.87   4515.36      0  01:26         0         0     0:00:00
  SDAI-A3            0.01      0.72   4516.37      0  01:26         0         0     0:00:00
  SDAI-A5            0.01      0.78   4518.38      0  01:25         0         0     0:00:00
  SDAI-A6            0.00      0.45   4518.96      0  01:25         0         0     0:00:00
  SDAI-A7            0.01      0.44   4517.85      0  01:25         0         0     0:00:00
  SDCO-A4            0.01      0.86   4516.87      0  01:25         0         0     0:00:00
  Ex-Ditch (HF)      0.00      0.00   4518.35      0  00:00         0         0     0:00:00
  Ex-Ditch (LF)      0.00      0.00   4518.35      0  00:00         0         0     0:00:00
  Pond               1.89      6.24   4514.74      0  02:23         0         0     0:00:00
  
  
  *****************
  Node Flow Summary
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  *****************
  
  ------------------------------------------------------------------------------------
  Node                Element     Maximum     Peak      Time of   Maximum Time of Peak
  ID                     Type     Lateral   Inflow  Peak Inflow  Flooding     Flooding
                                   Inflow            Occurrence  Overflow   Occurrence
                                      cfs      cfs  days  hh:mm       cfs  days  hh:mm
  ------------------------------------------------------------------------------------
  SDAI-A2              JUNCTION      0.96     5.94     0  01:26      0.00
  SDAI-A3              JUNCTION      0.56     5.13     0  01:25      0.00
  SDAI-A5              JUNCTION      2.18     3.64     0  01:25      0.00
  SDAI-A6              JUNCTION      1.49     1.49     0  01:24      0.00
  SDAI-A7              JUNCTION      1.30     1.30     0  01:24      0.00
  SDCO-A4              JUNCTION      0.00     4.71     0  01:25      0.00
  Ex-Ditch (HF)        OUTFALL       0.00     0.33     0  00:00      0.00
  Ex-Ditch (LF)        OUTFALL       0.00     0.09     0  00:00      0.00
  Pond                 STORAGE       0.28     6.08     0  01:26      0.00
  
  
  ********************
  Storage Node Summary
  ********************
  
  
-------------------------------------------------------------------------------------------------
------------------------------------
  Storage Node ID        Maximum     Maximum    Time of Max    Average   Average       Maximum    
Maximum  Time of Max.        Total
                          Ponded      Ponded         Ponded     Ponded    Ponded  Storage Node  
Exfiltration  Exfiltration  Exfiltrated
                          Volume      Volume         Volume     Volume    Volume       Outflow    
Rate          Rate       Volume
                        1000 ft³         (%)     days hh:mm   1000 ft³       (%)           cfs    
cfm      hh:mm:ss     1000 ft³
  
-------------------------------------------------------------------------------------------------
------------------------------------
  Pond                    43.849          30       0  02:23      9.418         6          0.42    
0.00       0:00:00        0.000
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------
  Outfall Node ID        Flow   Average      Peak
                    Frequency      Flow    Inflow
                          (%)       cfs       cfs
  -----------------------------------------------
  Ex-Ditch (HF)         25.83      0.33      0.33
  Ex-Ditch (LF)         60.94      0.09      0.09
  -----------------------------------------------
  System                43.38      0.42      0.42
  
  
  *****************
  Link Flow Summary
  *****************
  
  
-------------------------------------------------------------------------------------------------
-------------------------------
  Link ID              Element       Time of   Maximum  Length   Peak Flow      Design  Ratio of  
Ratio of       Total  Reported
                       Type        Peak Flow  Velocity  Factor      during        Flow   Maximum  
Maximum        Time  Condition
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                                  Occurrence  Attained            Analysis    Capacity   /Design  
Flow  Surcharged
                                  days hh:mm    ft/sec                 cfs         cfs      Flow  
Depth     minutes
  
-------------------------------------------------------------------------------------------------
-------------------------------
  A1-A2                CONDUIT      0  01:26      5.22    1.00        5.93       22.76      0.26  
0.39           0  Calculated     
  A2-A3                CONDUIT      0  01:26      4.41    1.00        5.13       22.58      0.23  
0.40           0  Calculated     
  A3-A4                CONDUIT      0  01:26      4.08    1.00        4.71       16.19      0.29  
0.39           0  Calculated     
  A4-A5                CONDUIT      0  01:26      3.97    1.00        3.47        7.40      0.47  
0.50           0  Calculated     
  A4-A7                CONDUIT      0  01:25      3.02    1.00        1.25        7.41      0.17  
0.28           0  Calculated     
  A5-A6                CONDUIT      0  01:25      2.24    1.00        1.47        7.45      0.20  
0.41           0  Calculated     
  High-Flow Pump       PUMP         0  00:00                          0.33                  1.00  
1488                              
  Low-Flow Pump        PUMP         0  00:00                          0.09                  1.00  
3510                              
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ----------------------------------------------------------------------------
                     --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                          Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Link               Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  ----------------------------------------------------------------------------
  A1-A2             0.00  0.00  0.00  0.06  0.00  0.00  0.94     0.14   0.0000
  A2-A3             0.00  0.61  0.00  0.37  0.01  0.00  0.00     0.14   0.0000
  A3-A4             0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.14   0.0000
  A4-A5             0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.15   0.0000
  A4-A7             0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.11   0.0000
  A5-A6             0.00  0.58  0.00  0.42  0.00  0.00  0.00     0.04   0.0000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.00 sec
  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  

  Analysis began on:  Mon Mar 13 18:28:03 2023
  Analysis ended on:  Mon Mar 13 18:28:10 2023
  Total elapsed time: 00:00:07
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47.8 Hour Drain Time from Beginning of 100-Yr Storm Event

My Storage - Detention Pond Drain Time (100-Yr Storm)



 

APPENDIX F 
Proposed Major Storm Model Results 

1. 100-year, 3-hour Proposed Model Results 
2. Profile Views of Proposed Storm Drain 



  Autodesk® Storm and Sanitary Analysis 2016 - Version 13.4.133 (Build 0)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. 2119-001 PR Model.SPF 
  
  
  ****************
  Analysis Options
  ****************
  Flow Units ................ cfs
  Subbasin Hydrograph Method. EPA SWMM
  Infiltration Method ....... SCS Curve Number
  Link Routing Method ....... Hydrodynamic
  Storage Node Exfiltration.. Horton, wetted area
  Starting Date ............. JUL-04-2017 00:00:00
  Ending Date ............... JUL-08-2017 00:00:00
  Antecedent Dry Days ....... 0.0
  Report Time Step .......... 00:00:30
  Wet Time Step ............. 00:00:30
  Dry Time Step ............. 01:00:00
  Routing Time Step ......... 1.00 sec
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 6
  Number of nodes ........... 9
  Number of links ........... 8
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Subbasin Summary
  ****************
  Subbasin                 Total    Equiv.   Imperv.   Average    Raingage
                            Area     Width      Area     Slope          
  ID                       acres        ft         %         %             
  ---------------------------------------------------------------------------
  PR-01                     7.99   1500.00      2.00    0.8200    -                   
  PR-02                     1.55    640.00     74.00    0.7500    -                   
  PR-03                     2.60    760.00     69.00    0.7500    -                   
  PR-04                     1.06    550.00     94.00    0.5000    -                   
  PR-05                     1.24    630.00     25.00    0.5000    -                   
  PR-06                     2.04    730.00     34.00    0.5000    -                   
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------------------------------------
  SDAI-A2             JUNCTION           4514.49   4519.01     10.00
  SDAI-A3             JUNCTION           4515.65   4520.06     10.00
  SDAI-A5             JUNCTION           4517.60   4521.61     10.00
  SDAI-A6             JUNCTION           4518.51   4522.52     10.00
  SDAI-A7             JUNCTION           4517.41   4521.32     10.00
  SDCO-A4             JUNCTION           4516.01   4520.41     10.00
  Ex-Ditch (HF)       OUTFALL            4518.35   4518.35      0.00
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  Ex-Ditch (LF)       OUTFALL            4518.35   4518.35      0.00
  Pond                STORAGE            4508.50   4519.90     10.00
  
  
  ************
  Link Summary
  ************
  Link            From Node       To Node         Element         Length     Slope   Manning's
  ID                                              Type                ft         %   Roughness
  --------------------------------------------------------------------------------------------
  A1-A2           SDAI-A2         Pond            CONDUIT           42.5    1.0118      0.0130
  A2-A3           SDAI-A3         SDAI-A2         CONDUIT          116.4    0.9966      0.0130
  A3-A4           SDCO-A4         SDAI-A3         CONDUIT           70.3    0.5125      0.0130
  A4-A5           SDAI-A5         SDCO-A4         CONDUIT          219.7    0.4961      0.0130
  A4-A7           SDAI-A7         SDCO-A4         CONDUIT          180.8    0.4979      0.0130
  A5-A6           SDAI-A6         SDAI-A5         CONDUIT          180.8    0.5035      0.0130
  High-Flow Pump  Pond            Ex-Ditch (HF)   TYPE1 PUMP  
  Low-Flow Pump   Pond            Ex-Ditch (LF)   TYPE1 PUMP  
  
  
  *********************
  Cross Section Summary
  *********************
  Link             Shape            Depth/        Width        No. of        Cross    Full Flow   
Design
  ID                              Diameter                    Barrels    Sectional    Hydraulic   
Flow
                                                                              Area       Radius   
Capacity
                                        ft           ft                        ft²           ft   
cfs
  
-------------------------------------------------------------------------------------------------
---------
  A1-A2            CIRCULAR           2.00         2.00             1         3.14         0.50   
22.76
  A2-A3            CIRCULAR           2.00         2.00             1         3.14         0.50   
22.58
  A3-A4            CIRCULAR           2.00         2.00             1         3.14         0.50   
16.19
  A4-A5            CIRCULAR           1.50         1.50             1         1.77         0.38   
7.40
  A4-A7            CIRCULAR           1.50         1.50             1         1.77         0.38   
7.41
  A5-A6            CIRCULAR           1.50         1.50             1         1.77         0.38   
7.45
  
  
  ****************
  Transect Summary
  ****************

  Transect C&G
  Area:  
              0.0002     0.0007     0.0015     0.0027     0.0042 
              0.0060     0.0087     0.0126     0.0179     0.0244 
              0.0323     0.0414     0.0519     0.0637     0.0767 
              0.0911     0.1069     0.1252     0.1463     0.1700 
              0.1963     0.2240     0.2518     0.2795     0.3072 
              0.3349     0.3626     0.3903     0.4180     0.4457 
              0.4735     0.5012     0.5289     0.5566     0.5843 
              0.6120     0.6397     0.6674     0.6952     0.7229 
              0.7506     0.7783     0.8060     0.8337     0.8614 
              0.8891     0.9169     0.9446     0.9723     1.0000 
  Hrad:  
              0.0139     0.0278     0.0417     0.0556     0.0695 
              0.0834     0.0743     0.0783     0.0869     0.0976 
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              0.1095     0.1222     0.1352     0.1486     0.1622 
              0.1760     0.1828     0.1855     0.1911     0.1986 
              0.2076     0.2364     0.2651     0.2937     0.3222 
              0.3506     0.3789     0.4070     0.4351     0.4630 
              0.4909     0.5186     0.5462     0.5737     0.6011 
              0.6284     0.6556     0.6827     0.7097     0.7366 
              0.7634     0.7901     0.8167     0.8432     0.8696 
              0.8958     0.9220     0.9481     0.9741     1.0000 
  Width: 
              0.0121     0.0241     0.0362     0.0482     0.0603 
              0.0723     0.1193     0.1662     0.2131     0.2600 
              0.3069     0.3539     0.4008     0.4477     0.4946 
              0.5415     0.6133     0.7100     0.8067     0.9033 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
              1.0000     1.0000     1.0000     1.0000     1.0000 
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------
  Total Precipitation ......         1.978         1.440
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         1.009         0.734
  Surface Runoff ...........         0.818         0.595
  Final Surface Storage ....         0.151         0.110
  Continuity Error (%) .....        -0.010
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.818         0.266
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         1.658         0.540
  Surface Flooding .........         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Initial Stored Volume ....         0.842         0.274
  Final Stored Volume ......         0.002         0.001
  Continuity Error (%) .....         0.005
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************
  
  -----------------
  Subbasin PR-01
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     0.00             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   0.00             C       74.00
  Row crops, straight row, Good                             7.99             C       74.00
  Composite Area & Weighted CN                              7.99                     74.00
  
  -----------------
  Subbasin PR-02
  -----------------
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                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.13             C       98.00
  Gravel roads                                              0.15             C       89.00
  > 75% grass cover, Good                                   0.26             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              1.55                     93.02
  
  -----------------
  Subbasin PR-03
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.74             C       98.00
  Gravel roads                                              0.31             C       89.00
  > 75% grass cover, Good                                   0.55             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              2.60                     91.88
  
  -----------------
  Subbasin PR-04
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.06             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   0.00             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              1.06                     98.00
  
  -----------------
  Subbasin PR-05
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     1.18             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   0.06             C       74.00
  Row crops, straight row, Good                             0.00             C       85.00
  Composite Area & Weighted CN                              1.24                     96.80
  
  -----------------
  Subbasin PR-06
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved parking & roofs                                     0.69             C       98.00
  Gravel roads                                              0.00             C       89.00
  > 75% grass cover, Good                                   1.18             C       74.00
  Row crops, straight row, Good                             0.67             C       85.00
  Composite Area & Weighted CN                              2.55                     83.43
  
  
  **************************************************
  EPA SWMM Time of Concentration Computations Report
  **************************************************
  
          Tc = (0.94 * (L^0.6) * (n^0.6)) / ((i^0.4) * (S^0.3))
  
          Where:
  
          Tc = Time of Concentration (min)
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          L  = Flow Length (ft)
          n  = Manning's Roughness
          i  = Rainfall Intensity (in/hr)
          S  = Slope (ft/ft)
  
  -----------------
  Subbasin PR-01
  -----------------
  
          Flow length (ft):                          232.04
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.48000
          Impervious Rainfall Intensity (in/hr):    0.48000
          Slope (%):                                0.82000
          Computed TOC (minutes):                     34.72
  
  -----------------
  Subbasin PR-02
  -----------------
  
          Flow length (ft):                          105.50
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.48000
          Impervious Rainfall Intensity (in/hr):    0.48000
          Slope (%):                                0.75000
          Computed TOC (minutes):                     10.03
  
  -----------------
  Subbasin PR-03
  -----------------
  
          Flow length (ft):                          149.03
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.48000
          Impervious Rainfall Intensity (in/hr):    0.48000
          Slope (%):                                0.75000
          Computed TOC (minutes):                     13.71
  
  -----------------
  Subbasin PR-04
  -----------------
  
          Flow length (ft):                           83.96
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.48000
          Impervious Rainfall Intensity (in/hr):    0.48000
          Slope (%):                                0.50000
          Computed TOC (minutes):                      6.84
  
  -----------------
  Subbasin PR-05
  -----------------
  
          Flow length (ft):                           85.74
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.48000
          Impervious Rainfall Intensity (in/hr):    0.48000
          Slope (%):                                0.50000
          Computed TOC (minutes):                     18.88
  
  -----------------
  Subbasin PR-06
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  -----------------
  
          Flow length (ft):                          121.73
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.48000
          Impervious Rainfall Intensity (in/hr):    0.48000
          Slope (%):                                0.50000
          Computed TOC (minutes):                     21.58
  
  
  ***********************
  Subbasin Runoff Summary
  ***********************
  
  
-------------------------------------------------------------------------------------------------
-------
  Subbasin             Total     Total     Total     Total     Total      Peak       Runoff       
Time of
  ID                Rainfall     Runon     Evap.    Infil.    Runoff    Runoff  Coefficient  
Concentration
                          in        in        in        in        in       cfs              days  
hh:mm:ss
  
-------------------------------------------------------------------------------------------------
-------
  PR-01                 1.44      0.00      0.00      1.20      0.19      1.29        0.130    0  
00:34:43
  PR-02                 1.44      0.00      0.00      0.17      1.09      3.63        0.758    0  
00:10:01
  PR-03                 1.44      0.00      0.00      0.22      1.05      5.48        0.728    0  
00:13:42
  PR-04                 1.44      0.00      0.00      0.01      1.21      3.12        0.838    0  
00:06:50
  PR-05                 1.44      0.00      0.00      0.25      1.02      2.04        0.712    0  
00:18:52
  PR-06                 1.44      0.00      0.00      0.67      0.66      2.25        0.459    0  
00:21:34
  
-------------------------------------------------------------------------------------------------
-------
  
  
  ******************
  Node Depth Summary
  ******************
  
  -----------------------------------------------------------------------------------------
  Node            Average   Maximum   Maximum   Time of Max     Total     Total   Retention
  ID                Depth     Depth       HGL    Occurrence   Flooded      Time        Time
                 Attained  Attained  Attained                  Volume   Flooded            
                       ft        ft        ft   days  hh:mm   acre-in   minutes    hh:mm:ss
  -----------------------------------------------------------------------------------------
  SDAI-A2            0.22      1.90   4516.39      0  03:23         0         0     0:00:00
  SDAI-A3            0.05      1.41   4517.06      0  01:25         0         0     0:00:00
  SDAI-A5            0.02      2.99   4520.59      0  01:20         0         0     0:00:00
  SDAI-A6            0.01      1.56   4520.07      0  01:25         0         0     0:00:00
  SDAI-A7            0.01      0.69   4518.10      0  01:20         0         0     0:00:00
  SDCO-A4            0.02      1.66   4517.67      0  01:25         0         0     0:00:00
  Ex-Ditch (HF)      0.00      0.00   4518.35      0  00:00         0         0     0:00:00
  Ex-Ditch (LF)      0.00      0.00   4518.35      0  00:00         0         0     0:00:00
  Pond               3.03      7.89   4516.39      0  03:23         0         0     0:00:00
  
  
  *****************
  Node Flow Summary
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  *****************
  
  ------------------------------------------------------------------------------------
  Node                Element     Maximum     Peak      Time of   Maximum Time of Peak
  ID                     Type     Lateral   Inflow  Peak Inflow  Flooding     Flooding
                                   Inflow            Occurrence  Overflow   Occurrence
                                      cfs      cfs  days  hh:mm       cfs  days  hh:mm
  ------------------------------------------------------------------------------------
  SDAI-A2              JUNCTION      2.25    15.66     0  01:25      0.00
  SDAI-A3              JUNCTION      2.04    13.83     0  01:25      0.00
  SDAI-A5              JUNCTION      5.48     8.99     0  01:25      0.00
  SDAI-A6              JUNCTION      3.63     3.63     0  01:24      0.00
  SDAI-A7              JUNCTION      3.12     3.12     0  01:20      0.00
  SDCO-A4              JUNCTION      0.00    11.87     0  01:25      0.00
  Ex-Ditch (HF)        OUTFALL       0.00     0.33     0  00:00      0.00
  Ex-Ditch (LF)        OUTFALL       0.00     0.09     0  00:00      0.00
  Pond                 STORAGE       1.29    16.02     0  01:25      0.00
  
  
  ********************
  Storage Node Summary
  ********************
  
  
-------------------------------------------------------------------------------------------------
------------------------------------
  Storage Node ID        Maximum     Maximum    Time of Max    Average   Average       Maximum    
Maximum  Time of Max.        Total
                          Ponded      Ponded         Ponded     Ponded    Ponded  Storage Node  
Exfiltration  Exfiltration  Exfiltrated
                          Volume      Volume         Volume     Volume    Volume       Outflow    
Rate          Rate       Volume
                        1000 ft³         (%)     days hh:mm   1000 ft³       (%)           cfs    
cfm      hh:mm:ss     1000 ft³
  
-------------------------------------------------------------------------------------------------
------------------------------------
  Pond                    66.037          45       0  03:23     18.675        13          0.42    
0.00       0:00:00        0.000
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------
  Outfall Node ID        Flow   Average      Peak
                    Frequency      Flow    Inflow
                          (%)       cfs       cfs
  -----------------------------------------------
  Ex-Ditch (HF)         41.97      0.33      0.33
  Ex-Ditch (LF)         77.08      0.09      0.09
  -----------------------------------------------
  System                59.52      0.42      0.42
  
  
  *****************
  Link Flow Summary
  *****************
  
  
-------------------------------------------------------------------------------------------------
-------------------------------
  Link ID              Element       Time of   Maximum  Length   Peak Flow      Design  Ratio of  
Ratio of       Total  Reported
                       Type        Peak Flow  Velocity  Factor      during        Flow   Maximum  
Maximum        Time  Condition
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                                  Occurrence  Attained            Analysis    Capacity   /Design  
Flow  Surcharged
                                  days hh:mm    ft/sec                 cfs         cfs      Flow  
Depth     minutes
  
-------------------------------------------------------------------------------------------------
-------------------------------
  A1-A2                CONDUIT      0  01:25      6.55    1.00       15.63       22.76      0.69  
0.98           0  Calculated     
  A2-A3                CONDUIT      0  01:25      5.40    1.00       13.80       22.58      0.61  
0.76           0  Calculated     
  A3-A4                CONDUIT      0  01:25      4.61    1.00       11.82       16.19      0.73  
0.77           0  Calculated     
  A4-A5                CONDUIT      0  01:25      5.43    1.00        8.99        7.40      1.22  
0.89           0  > CAPACITY     
  A4-A7                CONDUIT      0  01:20      3.37    1.00        3.16        7.41      0.43  
0.60           0  Calculated     
  A5-A6                CONDUIT      0  01:25      2.90    1.00        3.74        7.45      0.50  
1.00           1  SURCHARGED     
  High-Flow Pump       PUMP         0  00:00                          0.33                  1.00  
2417                              
  Low-Flow Pump        PUMP         0  00:00                          0.09                  1.00  
4440                              
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ----------------------------------------------------------------------------
                     --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                          Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Link               Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  ----------------------------------------------------------------------------
  A1-A2             0.00  0.00  0.00  0.23  0.00  0.00  0.77     0.05   0.0000
  A2-A3             0.00  0.61  0.00  0.38  0.00  0.00  0.00     0.04   0.0000
  A3-A4             0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.09   0.0000
  A4-A5             0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.15   0.0000
  A4-A7             0.00  0.00  0.00  0.01  0.00  0.00  0.99     0.11   0.0000
  A5-A6             0.00  0.58  0.00  0.42  0.00  0.00  0.00     0.04   0.0000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.00 sec
  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  

  Analysis began on:  Mon Mar 13 18:29:49 2023
  Analysis ended on:  Mon Mar 13 18:29:56 2023
  Total elapsed time: 00:00:07
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APPENDIX G 
Street and Inlet Capacity Checks & Riprap Sizing 

1. Inlet Capacity Check 
2. SWMM Table 805 
3. Driveway Capacity Check 
4. Riprap Sizing 

  



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Mar 13 2023

Driveway Capacity

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  0.50
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  5.48

(Sta, El, n)-(Sta, El, n)...
( 0.00, 100.56)-(0.10, 100.44, 0.012)-(11.60, 100.04, 0.012)-(12.60, 100.00, 0.012)-(13.60, 100.04, 0.012)-(25.10, 100.16, 0.012)-(25.20, 100.28, 0.012)

Highlighted
Depth (ft) =  0.24
Q (cfs) =  5.480
Area (sqft) =  2.63
Velocity (ft/s) =  2.09
Wetted Perim (ft) =  19.36
Crit Depth, Yc (ft) =  0.24
Top Width (ft) =  19.32
EGL (ft) =  0.31

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

99.75 -0.25

100.00 0.00

100.25 0.25

100.50 0.50

100.75 0.75

101.00 1.00

Sta (ft)



Input

Type of Grate 2'x3' Road & Highway

Head (ft) 0.33

Properties

Orifice Flow Area (in) 432.28

Orifice Flow Area (ft) 3.00

Weir Flow Perimeter (in) 108.22

Weir Flow Perimeter (ft) 9.02

Solution

Capacity (cfs) 5.69

Capacity (gpm) 2555.02

REV 2.1.21

        Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE

DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED

AREAS AND 2.0 FOR TURF AREAS.  ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.

0.28

MAX 2-YR PEAK FLOW = 2.18 CFS
MAX 100-YR PEAK FLOW = 5.48 CFS



\



My Storage

FES A1 Outfall to Pond

RIP-RAP OUTLET PROTECTION SIZING

REQUIRED INFORMATION:

V = 6.55 ft/sec Velocity (See Table 805 in the SWMM to verify rip-rap is required)

Q = 15.61 ft
3
/sec Pipe Discharge

Do = 2.00 ft Maximum Inside Culvert Width

TW = 2.00 ft Tailwater Depth (Use normal depth in pipe if unknown)

*See Figure 1209 of the SWMM for a Rip-Rap Mat Diagram

D50 = (0.02 *Q
4/3

) / (TW * DO) D50 = Median rock size (ft)

D50 = 0.20 ft 2.3 inches (Use minimum of 6 inch rock)

D50 = 6 inches

If TW < Do/2:

DETERMINE REQUIRED APRON LENGTH, La:

La = [(1.8 * Q) / (Do
3/2

)] + 7Do

La = 23.93 La = 30.6 feet

DETERMINE REQUIRED APRON TOP WIDTH, WT:

WT = 3.0*Do

WT = 6.00 WT = 6 feet

DETERMINE REQUIRED APRON BOTTOM WIDTH, WB:

WB = 3.0*Do + La

WB = 29.93 WB = 18.25 feet

If TW ≥ Do/2: Area= 371.03 ft
2

= 41.23 yds
2

DETERMINE REQUIRED APRON LENGTH, La:

La = [(3.0 * Q) / (Do
3/2

)] + 7Do Volume= 13.74 yds
3

(Depth = 2 x D50)

La = 30.56

DETERMINE REQUIRED APRON TOP WIDTH, WT:

WT = 3.0*Do

WT = 6.00

DETERMINE REQUIRED APRON BOTTOM WIDTH, WB:

WB = 3.0*Do + 0.4*La

WB = 18.22



 

APPENDIX G 
SWMM Checklists 

1. Drainage Report Checklist 
2. Drainage Plan Checklist 

  
 














	10 Cover to TOC
	11 PE Cert
	12 Developer Cert
	13 Intro to Figs
	14 Figure1_Vicinity Map
	Fig1-Gen Loc Map

	15 Figure2_MajorBasinMap
	Fig2-Major Basin Map

	17 Figure3_EX Drainage Map
	Existing Drainage Map

	18 Figure4_Dev Drainage Plan
	Proposed Drainage Plan

	20 Appendix A Project Info
	21 FEMA Flood Map
	23 Hydrologic_Soil_Group
	24 K Factor Whole Soil
	26 Geotechnical Report
	27 Environmental Site Asssessment - Excerpts
	Draft Phase I ESA, Adobe Creek Development, Mesa County, CO
	Summary
	Report
	Figures
	Figure 1: Site Location
	Figure 2: Site Plan

	Appendices
	Appendix A: Site Photographs
	Appendix B: Environmental Records
	User Questionnaires
	EDR Database Report

	Appendix C: Qualifications
	Appendix D: Work Scope



	30 Appendix B SWMM Calcs
	32 SWMM Spreadsheet_02
	33 SWMM Spreadsheet_03
	34 SWMM Spreadsheet_04
	40 Appendix C HH Model
	41 EX Model Overview
	42 PR Model Overview
	50 Appendix D EX Storm Models
	51 2yr 24hr Output
	52 10yr 24hr Output
	53 100yr 24hr Output
	60 Appendix E PR Minor Storms
	61 2yr 24hr Output
	62 10yr 24hr Output
	63 WQ Pond Drain Time
	70 Appendix F PR Major Storm
	71 100yr 24hr Output
	72 Pipe Profile_Line A
	73 Pipe Profile_Line B
	80 Appendix G Capacity Calcs
	81 Street Capacity
	82 Inlet Capacity
	84 Table 805
	805

	85 Riprap Calcs
	93 Appendix H Checklists
	94 Checklist 302-1
	302 (1 of 4)

	95 Checklist 302-2
	302 (2 of 4)

	96 Checklist 302-3
	302 (3 of 4)

	97 Checklist 302-4
	302 (4 of 4)

	98 Checklist 303-1
	303 (1 of 2)

	99 Checklist 303-2
	303 (2 of 2)


