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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 Grand Valley Estates 
Filing II development (Filing II). 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 

B. Project Location 

The proposed project is located at the southwest corner of Fremont Street and 
J 2/10 Road within the city limits of Fruita, CO. The project site is positioned 
within a single parcel (Parcel No. 2697-163-00-130) and has the current 
address of 1849 J 2/10 Road. In more legal terms, the project site is situated in 
the West ½ of the NW ¼ of the SW ¼ of the SE ¼ of Section 16, Township 1 
North, Range 2 West of the Ute Meridian, Mesa County, Colorado. Refer to 
Figure 1 for the General Location Map. 

Primary access to the project site will be from Fremont Street between J Road 
and J 2/10 Road. The current land use of the subject parcel is vacant land. 
Adjacent land uses include large lot residential/agricultural operations and 
high-density single family residential. Existing development in the vicinity of 
the proposed subdivision includes the Grand Valley Estates Filing I (Filing I) 
directly to the west across Fremont Street, the Cotton Woods Subdivision to 
the northwest, the Wildcat Ranch Subdivision to the southwest, and the 
Fruita Homefront Subdivision to the southeast. Fruita 8/9 School and Fruita 
Monument High School are also in close proximity of the site to the 
southwest. 

C. Project Description 

The project site is approximately 4.33 acres of vacant land. Currently, the 
project is proposing to be rezoned from RR to CR and subdividing the parcel 
into a total of 20 single family residential lots. Grand Valley Estates 
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previously had final plan approval under a proposed PD zone district in 2008 
that included Filing(s) I, II and III.  Filing I was finalized and constructed.  
Filing II was not finalized due to the economic downturn that then occurred. 
Filing III is still in the planning stages.  

There are no existing structures located on the site. The project will include 
right-of-way (ROW) for streets and sidewalk, lots for single-family homes, 
and Homeowners’ Association (HOA) tracts for access, open space, and 
utility corridors. There are no encumbrances anticipated for this project. 

According to the NRCS web site, the soils present at the site consist entirely of 
Fruitland sandy clay loam (0-2% slopes). Fruitland sandy clay loam is 
classified as Hydrologic Soil Group B. Group B soils have higher infiltration 
rates than Groups C and D Soils. NRCS Soil information is included in the 
Appendix. 

Existing vegetation at the proposed project site consists of desert shrubs, 
grasses, and various weeds/invasive species. Existing vegetation is in good 
condition (>70% cover). An existing 10’ irrigation easement is located along 
the eastern and southern sides of the parcel within the project boundary. A 
Grand Valley Drainage District (GVDD) easement also spans the southern 
boundary of the parcel.  

A pair of curb inlets were installed at the low point in Fremont Street during 
the construction of Filing I. This low point is located near the middle of the 
west boundary of the parcel. The inlet on the west side of the Fremont Street 
low point collects runoff from the right-of-way (ROW) and eastern section of 
Filing I. The inlet on the east side of the low point is anticipated to collect 
runoff from the Filing II project site and ROW. However, the east inlet is not 
currently in use as it has been covered and bolted with a metal plate. This has 
allowed the runoff generated from the Filing II parcel to flow across the 
Fremont Street ROW to the inlet on the west side of the low point. From there 
the runoff is routed through the Filing I storm drain system to the existing 
detention pond.       

The proposed project site is located entirely within the 117 Major Drainage 
Basin. The 117 Major Drainage Basin drains south to the Colorado River, 
approximately 2 miles south of the site. A graphical representation of the 
project boundary shown within the major drainage basin is provided in 
Figure 2. There are no FEMA floodplains located within or adjacent to the 
project site. FEMA flood maps for the area are available in the Appendix.  
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D. Previous Investigations 

The Preliminary Drainage Report for Grand Valley Estates was completed by 
High Country Engineering, Inc. in November 2005 and submitted to the City 
of Fruita in conjunction with the Grand Valley Estates Subdivision 
Preliminary/Final Plan. The project site for Grand Valley Estates Filing II is 
included in the original Preliminary Drainage Report by High Country 
Engineering, Inc. as an outlot for future development. All of the runoff 
generated from the Filing I and Filing II parcels were accounted for and 
routed to the detention pond that was installed during the construction of 
Filing I.  

The Preliminary Drainage Report for Grand Valley Estates was completed 
before water quality requirements had been established for the City of Fruita. 
In order to provide water quality for the Filing II development, the existing 
detention pond for Filing I will have a retro-fitted outlet structure.  

The Filing I Preliminary Drainage Report accounts for irrigation flows 
entering the detention pond and proposes that a permanent water surface 
elevation of 4524.00 ft will be utilized to store these irrigation flows. 
However, from inspection of the current state of the detention pond, it does 
not appear that any permanent water surface elevations are sustained there. 
The detention pond also has a veranda with picnic tables installed in it, 
furthering the notion that this pond is not used for any permanent water 
storage, irrigation or otherwise.  

II. Drainage System Description 

A. Existing Drainage Conditions 

The existing topography at the site is relatively flat with several local 
depressions dispersed throughout the vacant parcel. Generally, the site slopes 
from east to west with typical grades between 0.5 and 2.0 percent. Runoff 
from the site naturally collects near the low point in the adjacent Fremont 
Street where a pair of existing curb inlets are positioned. Because the eastern 
inlet is covered by a steel plate, all runoff from the project parcel will be 
collected by the west inlet and carried through the existing storm system 
installed during the construction of Filing I.   

An existing GVDD easement borders the north side of the southern property 
line where the Kettles Drain is piped from east to west. Existing private 
irrigation ditches are located just south of the southern property line 
spanning the parcel from east to west on the neighboring parcels to the south. 
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These private irrigation ditches are connected to the Kettles Drain system via 
tailpipe located near the southwest corner of the parcel. The GVDD Fremont 
Street Drain also spans the western boundary of the site from north to south 
along the Fremont Street ROW. The Fremont Street Drain and Kettles Drain 
converge at a GVDD manhole located near the southwest corner of the project 
parcel. From there, the Kettles Drain pipe continues west to the Filing I 
detention pond where it appears to connect with an existing 
irrigation/drainage structure located at the south end of the pond. Further 
investigation of this existing irrigation/drainage structure is needed to 
further verify routing of offsite flows. 

All runoff leaving the proposed project site is routed through the existing 
storm drain system and detention pond that were installed with the 
construction of Filing I. From there, all runoff eventually flows to the 
Colorado River located approximately 2 miles south of the project site. An 
analysis summary of the existing drainage sub-basins for the project are 
shown below in Table 1. Refer to Figure 3 for a layout of the existing sub-
basins and proposed project site.  
 

Basin ID Basin Area CN

(acres) 10-Year 100-Year

EX-01 4.329 67.0 0.89 1.66

EX-02 0.752 98.0 0.88 1.79

EX-03 2.257 78.0 1.46 3.51

EX-04 7.502 78.0 4.29 9.00

EX-OS1 0.592 70.0 0.25 0.50

Table 1: Existing Sub-Basins

Existing Peak Flow Rates 

(cfs)

 
 

B. Master Drainage Plan 

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

C. Offsite Tributary Area 

The Filing I Preliminary Drainage Report included several offsite tributary 
areas in the design. Further investigation of the current topography around 
the project site suggests that runoff from these previously identified offsite 
areas does not contribute to the project flows. Specifically, sub-basins EX-OS1 
and EX-OS3 from the Filing I Preliminary Drainage Report are not included 
as offsite tributary areas for the analysis of Filing II.  
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D. Proposed Drainage System Description 

The proposed project will include lot grading, mountable curb and gutter, 
and v-pans. Water quality requirements will be provided by routing flows 
through the existing detention pond and retro-fitting the pond outlet 
structure. Re-grading of the pond may also be necessary to provide the 
required detention volumes.  
 
Typically, runoff will sheet flow to the curb and gutter sections of the 
proposed development where it will concentrate and be conveyed through 
the site to the existing low point in Fremont Street. From there, the existing 
storm drain system will convey these flows to the detention pond located in 
the southwest corner of Filing I.  
 
Water quality for Filing II will be provided in the existing detention pond for 
Filing I by retro-fitting an outlet structure and possibly re-grading the pond. 
Preliminary analysis of the pond and tributary areas has been completed 
using the SWMM methods and equations. Required volumes for the 
detention pond are provided in Table 2 below. SWMM calculations are 
provided in the Appendix.  
 

Event WSEL
Volume              

(cubic ft)

Top of Pond 4,527.00 36,753

100-Year 4,524.68 18,584

WQCV 4,522.74 7,395

10-Year Storm 4,522.40 5,787

Bottom of Pond 4,521.00 0

Table 2: Water Surface Elevation and Volume Summary

Note: Table values as per emperical SWMM formulas.  
 
Analysis of the existing and proposed subdivisions for Grand Valley Estates 
Filings I & II shows that the existing pond for Filing I will have enough 
volume to support both developments. Approximately 15.4 acres is tributary 
to the detention pond in the newly proposed conditions. This provides a 
required 100-year detention volume of 18,584 ft3. This value is less than the 
calculated required 100-year volume in the Filing I Preliminary Drainage 
Report, and therefore the pond layout should adequately function with the 
addition of the Filing II flows. The retro-fitted pond outlet structure and 
release rates will be analyzed during final design. 
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E. Drainage Facility Maintenance 

Ownership and maintenance of the existing and proposed drainage 
improvements within public ROW shall be by the City of Fruita.  

Inspection of the drainage facility and associated BMP’s shall be as per the 
City’s stormwater pollution prevention Ordinance No. 3824 and Sections 
403.10 and 1606.2 of the Stormwater Management Manual (SWMM).  

The developed drainage for the site is to be designed to minimize 
maintenance. Anticipated maintenance is expected to include periodic (1-2 
times per year and as needed after major storm events) clearing of debris 
from drains, trash racks, and the screening protecting the water quality outlet 
plate. Periodic sediment removal from the pond and outlet system may 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 (date December 31, 2007 and issued April 2008). 

B. Development Criteria 

No drainage constraints were noted for this project. 

C. Hydrologic Criteria 

The hydrologic design criteria presented in this report are in conformance 
with standard engineering practice and the Stormwater Management Manual 
(date December 31, 2007 and issued April 2008), 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 
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(SWMM) (dated December 31, 2007 and issued April 2008), except as noted 
within the report. 

E. Variance from Criteria 

No variances from the SWMM are requested. 

F. Calculation Methodology 

Autodesk Storm and Sanitary Analysis 2018 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  

Initial calculations show compliance with City of Fruita and SWMM 
requirements. Final design and analysis of proposed storm drain and 
detention system will be provided during final design. 

IV. POST CONSTRUCTION STORMWATER MANAGEMENT 

A. Stormwater Quality Control Measures 

The pond is intended to be designed as an extended detention basin that will 
treat the WQCV and drain it within 40 hours (as per the formulas within the 
SWMM). The pond will be designed to detain the WQCV and to pass through 
any flows above that. 

B. Stormwater Quality Calculations 

The WQCV was determined based on the projected percent imperviousness 
of the completed project. The WQCV was determined using Section 1604.2 
WQCV in the SWMM. 

V. CONCLUSIONS 

A. Compliance with Manual 

The policy, design criteria, design constraints, methods of analysis, 
recommendations, and conclusions presented in this report are in 
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conformance with standard engineering practice and the Stormwater 
Management Manual (dated December 31, 2007 and issued April 2008).  

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 areas within the proposed project site that are classified as Flood 
Hazard Zones. There are no floodplains within the project area. 

D. Variances from Manual 

No variances from the manual are requested for this project. 

VI. REFERENCES 

1. Stormwater Management Manual, WRC Engineering under the 
direction of Mesa County Colorado, March 27, 2006. 

2. Stormwater Management Manual, Williams Engineering for the City 
of Grand Junction and Mesa County Colorado, May 1996. 

3. Mesa County Colorado GIS Website, . . 

4. Natural Resources Conservation Service National Cooperative Soils 
Survey Website, 
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx . 

5. FEMA Flood Map Service Center website, 
https://msc.fema.gov/portal . 

6. Drainage Criteria Manual, Urban Drainage and Flood Control District, 
Volumes 1, 2, & 3; Denver, Colorado 2001.
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APPENDIX A 

 

 

Project Site Information 

1. FEMA Firm Panels  

2. NRCS Web Soil Survey & K Factor Whole Soil 
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APPENDIX B 

 

 

SWMM Calculations 

1. WQCV for Detention Pond 



Grand Valley Estates Filing II

Preliminary Drainage Report 744 Horizon Drive

Grand Junction, CO 81506

Historic Flow Rates

100 Year 24 Hour Storm Historic Flow (whole site using Rational Method)

I = (a * P1) / (10 + TC)b I = Average Rainfall Intensity (in/hr) (Section 604 SWMM)

I = 2.02 a = Constant specific to Mesa County

a = 28.9

P1 = Point rainfall value for 100 yr/1-hr (in) (Tbl 601 or 602 SWMM)

P1 = 1.34

TC = Time of Concentration (min) 

TC = ti + tt

TC = 32.96 (10 min minimum)

ti = Initial, inlet, or overland flow time (min)

ti = 1.8 * (1.1 - K) * Lo
1/2 / S1/3

ti = 29.63

K = Flow resistance Coefficent (unitless)

K = C5 is the recommended K value

K = 0.15

Lo = Length of overland flow (ft; 300 max)

Lo = 300

S = average slope (%)

S = 1.0

tt = Travel time in ditch, channel, gutter, pipe, etc. (min)

tt = L / V/60 L = Length of flow (ft)

tt = 3.33 L = 200

V = Velocity of flow (ft/s) 

V = 1.0 (Figure 701 SWMM)

b = Constant specific to Mesa County

b = 0.786

QP H100= C * I * A QP  = Peak Flow (cfs) (100 year Historical)

QP H100= 12.41 C = Rational Coefficent (see sheet 1)

CH100 = 0.41

I = Average Rainfall Intensity (in/hr)

(Section 604 SWMM)

I = 2.02

A = Contibuting Area (acres)

A = 14.94

S:\PROJECTS\1129 Daly\004 Grand Valley Estates F2\Design\Drainage\04-Spreadsheets\1129-004 Prelim_SWMM Spreadsheets.xlsx   Historic Q 1:12 PM, 10/5/2018



10 Year 24 Hour Storm Historic Flow (whole site using Rational Method)

I = (a * P1) / (10 + TC)b I = Average Rainfall Intensity (in/hr) (Section 604 SWMM)

I = 0.95 a = Constant specific to Mesa County

a = 28.9

P1 = Point rainfall value for 10 yr/1-hr (in) (Tbl 601 or 602 SWMM)

P1 = 0.63

TC = Time of Concentration (min) 

TC = ti + tt

TC = 32.96 (10 min minimum)

ti = Initial, inlet, or overland flow time (min)

ti = 1.8 * (1.1 - K) * Lo
1/2 / S1/3

ti = 29.63

K = Flow resistance Coefficent (unitless)

K = C5 is the recommended K value

K = 0.15

Lo = Length of overland flow (ft; 300 max)

Lo = 300

S = average slope (%)

S = 1.0

tt = Travel time in ditch, channel, gutter, pipe, etc. (min)

tt = L / V/60 L = Length of flow (ft)

tt = 3.33 L = 200

V = Velocity of flow (ft/s) 

V = 1 (Table 701 SWMM)

b = Constant specific to Mesa County

b = 0.786

QP H10= C * I * A QP  = Peak Flow (cfs) (100 year Historical)

QP H10= 3.27 C = Rational Coefficent (see sheet 1)

CH10 = 0.23

I = Average Rainfall Intensity (in/hr)

(Section 604 SWMM)

I = 0.95

A = Contibuting Area (acres)

A = 14.94

S:\PROJECTS\1129 Daly\004 Grand Valley Estates F2\Design\Drainage\04-Spreadsheets\1129-004 Prelim_SWMM Spreadsheets.xlsx   Historic Q 1:12 PM, 10/5/2018



Grand Valley Estates Filing II

Preliminary Drainage Report 744 Horizon Ct

Grand Junction, CO 81506

Rational Coefficient Calculations

COMPOSITE RUNOFF COEFFICIENTS (whole site)
USING December 31, 2007 SWMM MANUAL (issued April 2008) (SECTION 700)

CCD=KCD+(0.858*i3-0.786*i2+0.774*i+0.04) Where:
CA=KA+(1.31*i3-1.44*i2+1.135*i-0.12) CCD=Runoff coefficient for C and D soils

CB=(CA+CCD)/2 CA=Runoff coefficients for A soils

CB=Runoff coefficients for B soils

i=% impervious (asphalt, concrete, etc.) as a decimal

ADJUSTMENT FACTORS FOR RUNOFF EQUATIONS KCD=Coefficient adjustment for C and D soils)

(FROM TABLE 707) KA=Coefficient adjustment for A soils)

2 YEAR 5 YEAR 10 YEAR 100 YEAR
KCD 0 -0.10*i+0.11 -0.18*i+0.21 -0.39*i+0.46

KA 0 -0.08*i+0.09 -0.14*i+0.17 -0.25*i+0.32

Historical Conditions Developed Conditions

Impervious Area Impervious Area

Area Description Area Description
1.79 Impervious (asphalt, concrete, etc.) 5.68 Impervious (asphalt, concrete, etc.)

14.94 Total area 14.94 Total area

0.12 Impervious (i) as decimal 0.38 Impervious (i) as decimal

(taken from SWMM Figure 703

for 2units/acre & 3,250 sqft homes)

2 Year Runoff Coefficients 2 Year Runoff Coefficients

CCD= 0.12 CCD= 0.27

CA= 0.00 CA= 0.18

CB= 0.06 CB= 0.22

5 Year Runoff Coefficients 5 Year Runoff Coefficients

CCD= 0.22 CCD= 0.34

CA= 0.08 CA= 0.23

CB= 0.15 CB= 0.29

100 Year Runoff Coefficients 100 Year Runoff Coefficients

CCD= 0.54 CCD= 0.58

CA= 0.29 CA= 0.40

CB= 0.41 CB= 0.49

Soil Type for project = TYPE B C2 YEAR C5 YEAR C10 YEAR C100 YEAR

0.06 0.15 0.23 0.41

C2 YEAR C5 YEAR C10 YEAR C100 YEAR

0.22 0.29 0.35 0.49

HISTORICAL

DEVELOPED

S:\PROJECTS\1129 Daly\004 Grand Valley Estates F2\Design\Drainage\04-Spreadsheets\1129-004 Prelim_SWMM Spreadsheets.xlsx   Runoff Coefficients (new SWMM) 1:13 PM, 10/5/2018



Grand Valley Estates Filing II

Preliminary Drainage Report 744 Horizon Ct

Grand Junction, CO 81506

Detention Volume & Fee Calculations

Minimum Detention Volume

SWMM Table 1401: Ultimate % Impervious X100 X10 

< 50% 0.42 0.26

> 50% 0.48 0.38

X100 = 0.42 Developed Basin Imperviousness (%) P = 38

X10 = 0.26 Tributary Area (Acres) A= 14.94

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

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

5 ft

For 100-Year:

V100=K100*A= 0.43 acre-feet 18,584.03 ft3
3716.806 ft2

For 10-Year:

V10=K10*A= 0.13 acre-feet 5,786.79 ft3

Allowable Release Rate:

SWMM Table 1402

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

cfs/Acre

per Table 1402 SWMM

10-Year 0.09 1.34 cfs

100-Year 0.43 6.42 cfs

Drainage Fee
B = 10,000 Fee Constant

Drainage Fee = B * (C100d - C100h) * A0.7 CD = 0.49 Developed Runoff Coefficient

Drainage Fee = $5,170.31 CH = 0.41 Historic Runoff Coefficient

A = 14.94 Area (acres)

Release Rate

Assumed Depth=

S:\PROJECTS\1129 Daly\004 Grand Valley Estates F2\Design\Drainage\04-Spreadsheets\1129-004 Prelim_SWMM Spreadsheets.xlsx   Runoff Coefficients (new SWMM) 1:13 PM, 10/5/2018



Grand Valley Estates Filing II
Preliminary Drainage Report

744 Horizon Drive

Grand Junction, CO 81506

WATER QUALITY CAPTURE VOLUME (WQCV)

WQCV CALCULATIONS

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 14.94 0.38 5.68

Total 14.94

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

= 0.38

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

2
+0.78*0.80)]

= 0.1136 in

Calculate 120% WQCV:

120 % WQCV = 1.2*WQCV

= 0.1364 in

Calculate Required Storage Volume, SV:

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

= 0.1698 acre-ft

→ Multiply by 43,560 ft
2
/acre 7,395 ft

3



Grand Valley Estates Filing II
Preliminary Drainage Report

744 Horizon Drive

Water Quality Capture Volume (WQCV) Grand Junction, CO 81506

Design Stage Storage

Contour Contour Depth Cumulative Contour

Elevation Area Volume Elevation Elevation Volume

             (sq. ft) (ft) (cu. ft)              EL low 4,522.00 3,904.66

4,521.00 3,526.39 0.00 0.00 4,521.00 WQCV Elevation 4,522.74 7,394.64

4,522.00 4,282.93 1.00 3,904.66 4,522.00 EL high 4,523.00 8,601.84

4,523.00 5,111.43 2.00 8,601.84 4,523.00

4,524.00 6,011.88 3.00 14,163.50 4,524.00

4,525.00 6,984.27 4.00 20,661.58 4,525.00

4,526.00 8,028.62 5.00 28,168.03 4,526.00 Elevation Volume

4,527.00 9,140.65 6.00 36,752.67 4,527.00 EL low 4,522.00 3,904.66

10-Yr Elevation 4,522.40 5,786.79

EL high 4,523.00 8,601.84

Elevation Volume

EL low 4,524.00 14,163.50

100-Yr Elevation 4,524.68 18,584.03

EL high 4,525.00 20,661.58

Elevation Volume

EL low 4,523.00 8,601.84

10-Yr + WQCV Elevation 4,523.82 13,181.44

EL high 4,524.00 14,163.50

Bottom of Pond

4,521.00

Note: 10 & 100 Yr WSEL were 

calculated from formulas &

values in SWMM Section 1400

Water Quality Capture Volume

10-Year Detention Volume

100-Year Detention Volume

10-Year Detention Volume plus WQCV

Note: Volumes and elevations are taken from the Grand Valley Estates Filing I Preliminary Drainage Report. 

Updated survey and anlaysis of the detention pond will be provided during final design.
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Hydrologic + Hydraulic Model Overview 

1. SWMM Existing Model Overall View 
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APPENDIX D 

 

 

Existing Minor & Major Storm Model Results 

1. 2-year, 24-hour Existing Model Results 

2. 10-year, 24-hour Existing Model Results 

3. 100-year, 24-hour Existing Model Results 

 

  

 



  Autodesk® Storm and Sanitary Analysis 2016 - Version 12.0.42 (Build 0)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. 1129-004 EX 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 ......... 5.00 sec
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 5
  Number of nodes ........... 9
  Number of links ........... 9
  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                     4.33   1200.00     12.00    1.0000    -                   
  EX-02                     0.75     60.00     75.00    1.0000    -                   
  EX-03                     2.26   1200.00     38.00    1.2000    -                   
  EX-04                     7.50   1000.00     38.00    0.5000    -                   
  EX-OS1                    0.59    300.00     25.00    0.8000    -                   
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------------------------------------
  EX_Box              JUNCTION           4523.00   4529.72      0.00
  EX_IN1              JUNCTION           4525.34   4529.00      0.00
  EX_IN2              JUNCTION           4525.34   4529.00      0.00
  EX_MH1              JUNCTION           4525.14   4529.00      0.00
  EX_MH2              JUNCTION           4524.15   4528.00      0.00
  EX_MH3              JUNCTION           4521.40   4532.00      0.00
  EX_Outlet           JUNCTION           4523.00   4526.72      0.00
  EX-OUT              OUTFALL            4522.90   4524.40      0.00
  EX_POND             STORAGE            4521.00   4527.00      0.00
  
  
  ************
  Link Summary
  ************
  Link            From Node       To Node         Element         Length     Slope   Manning's
  ID                                              Type                ft         %   Roughness
  --------------------------------------------------------------------------------------------
  IN1-MH1         EX_IN1          EX_MH1          CONDUIT           20.0    1.0000      0.0110
  IN2-MH1         EX_IN2          EX_MH1          CONDUIT           20.0    1.0000      0.0110
  MH1-MH2         EX_MH1          EX_MH2          CONDUIT          197.8    0.5004      0.0110
  MH2-MH3         EX_MH2          EX_MH3          CONDUIT          550.0    0.5000      0.0110
  MH3-Pond        EX_MH3          EX_POND         CONDUIT           81.2    0.4927      0.0110
  POND_OUT        EX_Outlet       EX-OUT          CONDUIT           10.0    1.0000      0.0110
  100-yr_Orifice  EX_Box          EX_Outlet       ORIFICE     
  2-yr_Orifice    EX_POND         EX_Box          ORIFICE     
  100-yr_Weir     EX_POND         EX_Box          WEIR        
  
  
  *********************
  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
  ----------------------------------------------------------------------------------------------------------
  IN1-MH1          CIRCULAR           1.50         1.50             1         1.77         0.38        12.41
  IN2-MH1          CIRCULAR           1.50         1.50             1         1.77         0.38        12.41
  MH1-MH2          CIRCULAR           1.50         1.50             1         1.77         0.38         8.78
  MH2-MH3          CIRCULAR           1.50         1.50             1         1.77         0.38         8.78
  MH3-Pond         CIRCULAR           1.50         1.50             1         1.77         0.38         8.71
  POND_OUT         CIRCULAR           1.50         1.50             1         1.77         0.38        12.41
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------
  Total Precipitation ......         0.900         0.700
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.530         0.412
  Surface Runoff ...........         0.264         0.205
  Final Surface Storage ....         0.107         0.083
  Continuity Error (%) .....         0.000
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.264         0.086
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.000         0.000
  Surface Flooding .........         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis

Grand Valley Estates Filing II
Existing Model 2-year 24-hour Results



  Final Stored Volume ......         0.263         0.086
  Continuity Error (%) .....         0.176
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************
  
  -----------------
  Subbasin EX-01
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Brush, Poor                                               4.33             B       67.00
  Composite Area & Weighted CN                              4.33                     67.00
  
  -----------------
  Subbasin EX-02
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved roads with curbs & sewers                           0.75             B       98.00
  Composite Area & Weighted CN                              0.75                     98.00
  
  -----------------
  Subbasin EX-03
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  1/4 acre lots, 38% impervious                             2.26             B       78.00
  Composite Area & Weighted CN                              2.26                     78.00
  
  -----------------
  Subbasin EX-04
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  1/4 acre lots, 38% impervious                             7.50             B       78.00
  Composite Area & Weighted CN                              7.50                     78.00
  
  ------------------
  Subbasin EX-OS1
  ------------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  1/2 acre lots, 25% impervious                             0.59             B       70.00
  Composite Area & Weighted CN                              0.59                     70.00
  
  
  **************************************************
  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):                          157.15
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.02917
          Impervious Rainfall Intensity (in/hr):    0.02917
          Slope (%):                                1.00000
          Computed TOC (minutes):                     74.47
  
  -----------------
  Subbasin EX-02
  -----------------
  
          Flow length (ft):                          545.97
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.02917
          Impervious Rainfall Intensity (in/hr):    0.02917
          Slope (%):                                1.00000
          Computed TOC (minutes):                     73.88
  
  -----------------
  Subbasin EX-03
  -----------------
  
          Flow length (ft):                           81.93
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.02917
          Impervious Rainfall Intensity (in/hr):    0.02917
          Slope (%):                                1.20000
          Computed TOC (minutes):                     38.66
  
  -----------------
  Subbasin EX-04
  -----------------
  
          Flow length (ft):                          326.71
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.02917
          Impervious Rainfall Intensity (in/hr):    0.02917
          Slope (%):                                0.50000
          Computed TOC (minutes):                    115.27
  
  ------------------
  Subbasin EX-OS1
  ------------------
  
          Flow length (ft):                           85.95
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.02917
          Impervious Rainfall Intensity (in/hr):    0.02917
          Slope (%):                                0.80000
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          Computed TOC (minutes):                     50.37
  
  
  ***********************
  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
  --------------------------------------------------------------------------------------------------------
  EX-01                 0.70      0.00      0.00      0.57      0.08      0.56        0.110    0  01:14:27
  EX-02                 0.70      0.00      0.00      0.05      0.56      0.45        0.806    0  01:13:53
  EX-03                 0.70      0.00      0.00      0.40      0.24      0.90        0.347    0  00:38:39
  EX-04                 0.70      0.01      0.00      0.35      0.25      2.59        0.348    0  01:55:16
  EX-OS1                0.70      0.00      0.00      0.49      0.16      0.16        0.229    0  00:50:21
  --------------------------------------------------------------------------------------------------------
  
  
  ******************
  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
  -----------------------------------------------------------------------------------------
  EX_Box             0.00      0.00   4523.00      0  00:00         0         0     0:00:00
  EX_IN1             0.01      0.38   4525.72      0  11:55         0         0     0:00:00
  EX_IN2             0.01      0.37   4525.71      0  11:55         0         0     0:00:00
  EX_MH1             0.02      0.50   4525.64      0  11:55         0         0     0:00:00
  EX_MH2             0.02      0.46   4524.61      0  11:57         0         0     0:00:00
  EX_MH3             1.26      1.45   4522.85      3  09:07         0         0     0:00:00
  EX_Outlet          0.00      0.00   4523.00      0  00:00         0         0     0:00:00
  EX-OUT             0.00      0.00   4522.90      0  00:00         0         0     0:00:00
  EX_POND            1.63      1.85   4522.85      3  23:59         0         0     0:00:00
  
  
  *****************
  Node Flow Summary
  *****************
  
  ------------------------------------------------------------------------------------
  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
  ------------------------------------------------------------------------------------
  EX_Box               JUNCTION      0.00     0.00     0  00:00      0.00
  EX_IN1               JUNCTION      0.94     0.94     0  11:57      0.00
  EX_IN2               JUNCTION      0.90     0.90     0  11:55      0.00
  EX_MH1               JUNCTION      0.00     1.83     0  11:55      0.00
  EX_MH2               JUNCTION      0.00     1.82     0  11:55      0.00
  EX_MH3               JUNCTION      2.59     4.35     0  11:57      0.00
  EX_Outlet            JUNCTION      0.00     0.00     0  00:00      0.00
  EX-OUT               OUTFALL       0.00     0.00     0  00:00      0.00
  EX_POND              STORAGE       0.00     4.23     0  11:58      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
  -------------------------------------------------------------------------------------------------------------------------------------
  EX_POND                 10.849          20       3  23:59      9.370        17          0.00          0.00       0:00:00        0.000
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------
  Outfall Node ID        Flow   Average      Peak
                    Frequency      Flow    Inflow
                          (%)       cfs       cfs
  -----------------------------------------------
  EX-OUT                 0.00      0.00      0.00
  -----------------------------------------------
  System                 0.00      0.00      0.00
  
  
  *****************
  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
                                  Occurrence  Attained            Analysis    Capacity   /Design      Flow  Surcharged
                                  days hh:mm    ft/sec                 cfs         cfs      Flow     Depth     minutes
  --------------------------------------------------------------------------------------------------------------------------------
  IN1-MH1              CONDUIT      0  11:58      2.24    3.49        0.94       12.41      0.08      0.29           0  Calculated     
  IN2-MH1              CONDUIT      0  11:55      2.17    3.49        0.90       12.41      0.07      0.29           0  Calculated     
  MH1-MH2              CONDUIT      0  11:55      3.84    1.00        1.82        8.78      0.21      0.31           0  Calculated     
  MH2-MH3              CONDUIT      0  11:57      2.21    1.00        1.76        8.78      0.20      0.50           0  Calculated     
  MH3-Pond             CONDUIT      0  11:58      3.33    1.00        4.23        8.71      0.49      0.98           0  Calculated     
  POND_OUT             CONDUIT      0  00:00      0.00    6.99        0.00       12.41      0.00      0.00           0  Calculated     
  100-yr_Orifice       ORIFICE      0  00:00                          0.00                            0.00
  2-yr_Orifice         ORIFICE      0  00:00                          0.00                            0.00
  100-yr_Weir          WEIR         0  00:00                          0.00                            0.00
  
  
  ***************************
  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
  ----------------------------------------------------------------------------
  IN1-MH1           0.00  0.01  0.00  0.99  0.00  0.00  0.00     0.32   0.0000
  IN2-MH1           0.00  0.33  0.00  0.67  0.00  0.00  0.00     0.17   0.0000
  MH1-MH2           0.00  0.00  0.00  0.95  0.05  0.00  0.00     0.32   0.0000
  MH2-MH3           0.00  0.27  0.00  0.73  0.00  0.00  0.00     0.07   0.0000
  MH3-Pond          0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.03   0.0000
  POND_OUT          1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
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  *************************
  Highest Continuity Errors
  *************************
  Node EX_MH3 (5.00%)
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     5.00 sec
  Average Time Step           :     5.00 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  
  
  WARNING 108 : Surcharge elevation defined for Junction EX_MH3 is below junction maximum elevation. Assumed surcharge elevation equal to maximum 
elevation.
  WARNING 002 : Max/rim elevation (depth) increased to account for connecting conduit height dimensions for Node EX_Box.

  Analysis began on:  Fri Oct 05 14:34:40 2018
  Analysis ended on:  Fri Oct 05 14:34:46 2018
  Total elapsed time: 00:00:06
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  Autodesk® Storm and Sanitary Analysis 2016 - Version 12.0.42 (Build 0)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. 1129-004 EX 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 ......... 5.00 sec
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 5
  Number of nodes ........... 9
  Number of links ........... 9
  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                     4.33   1200.00     12.00    1.0000    -                   
  EX-02                     0.75     60.00     75.00    1.0000    -                   
  EX-03                     2.26   1200.00     38.00    1.2000    -                   
  EX-04                     7.50   1000.00     38.00    0.5000    -                   
  EX-OS1                    0.59    300.00     25.00    0.8000    -                   
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------------------------------------
  EX_Box              JUNCTION           4523.00   4529.72      0.00
  EX_IN1              JUNCTION           4525.34   4529.00      0.00
  EX_IN2              JUNCTION           4525.34   4529.00      0.00
  EX_MH1              JUNCTION           4525.14   4529.00      0.00
  EX_MH2              JUNCTION           4524.15   4528.00      0.00
  EX_MH3              JUNCTION           4521.40   4532.00      0.00
  EX_Outlet           JUNCTION           4523.00   4526.72      0.00
  EX-OUT              OUTFALL            4522.90   4524.40      0.00
  EX_POND             STORAGE            4521.00   4527.00      0.00
  
  
  ************
  Link Summary
  ************
  Link            From Node       To Node         Element         Length     Slope   Manning's
  ID                                              Type                ft         %   Roughness
  --------------------------------------------------------------------------------------------
  IN1-MH1         EX_IN1          EX_MH1          CONDUIT           20.0    1.0000      0.0110
  IN2-MH1         EX_IN2          EX_MH1          CONDUIT           20.0    1.0000      0.0110
  MH1-MH2         EX_MH1          EX_MH2          CONDUIT          197.8    0.5004      0.0110
  MH2-MH3         EX_MH2          EX_MH3          CONDUIT          550.0    0.5000      0.0110
  MH3-Pond        EX_MH3          EX_POND         CONDUIT           81.2    0.4927      0.0110
  POND_OUT        EX_Outlet       EX-OUT          CONDUIT           10.0    1.0000      0.0110
  100-yr_Orifice  EX_Box          EX_Outlet       ORIFICE     
  2-yr_Orifice    EX_POND         EX_Box          ORIFICE     
  100-yr_Weir     EX_POND         EX_Box          WEIR        
  
  
  *********************
  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
  ----------------------------------------------------------------------------------------------------------
  IN1-MH1          CIRCULAR           1.50         1.50             1         1.77         0.38        12.41
  IN2-MH1          CIRCULAR           1.50         1.50             1         1.77         0.38        12.41
  MH1-MH2          CIRCULAR           1.50         1.50             1         1.77         0.38         8.78
  MH2-MH3          CIRCULAR           1.50         1.50             1         1.77         0.38         8.78
  MH3-Pond         CIRCULAR           1.50         1.50             1         1.77         0.38         8.71
  POND_OUT         CIRCULAR           1.50         1.50             1         1.77         0.38        12.41
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------
  Total Precipitation ......         1.440         1.120
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.808         0.628
  Surface Runoff ...........         0.504         0.392
  Final Surface Storage ....         0.129         0.100
  Continuity Error (%) .....        -0.002
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.504         0.164
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.002         0.001
  Surface Flooding .........         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis

Grand Valley Estates Filing II
Existing Model 10-year 24-hour Results



  Final Stored Volume ......         0.500         0.163
  Continuity Error (%) .....         0.342
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************
  
  -----------------
  Subbasin EX-01
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Brush, Poor                                               4.33             B       67.00
  Composite Area & Weighted CN                              4.33                     67.00
  
  -----------------
  Subbasin EX-02
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved roads with curbs & sewers                           0.75             B       98.00
  Composite Area & Weighted CN                              0.75                     98.00
  
  -----------------
  Subbasin EX-03
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  1/4 acre lots, 38% impervious                             2.26             B       78.00
  Composite Area & Weighted CN                              2.26                     78.00
  
  -----------------
  Subbasin EX-04
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  1/4 acre lots, 38% impervious                             7.50             B       78.00
  Composite Area & Weighted CN                              7.50                     78.00
  
  ------------------
  Subbasin EX-OS1
  ------------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  1/2 acre lots, 25% impervious                             0.59             B       70.00
  Composite Area & Weighted CN                              0.59                     70.00
  
  
  **************************************************
  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):                          157.15
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.04667
          Impervious Rainfall Intensity (in/hr):    0.04667
          Slope (%):                                1.00000
          Computed TOC (minutes):                     61.70
  
  -----------------
  Subbasin EX-02
  -----------------
  
          Flow length (ft):                          545.97
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.04667
          Impervious Rainfall Intensity (in/hr):    0.04667
          Slope (%):                                1.00000
          Computed TOC (minutes):                     61.22
  
  -----------------
  Subbasin EX-03
  -----------------
  
          Flow length (ft):                           81.93
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.04667
          Impervious Rainfall Intensity (in/hr):    0.04667
          Slope (%):                                1.20000
          Computed TOC (minutes):                     32.03
  
  -----------------
  Subbasin EX-04
  -----------------
  
          Flow length (ft):                          326.71
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.04667
          Impervious Rainfall Intensity (in/hr):    0.04667
          Slope (%):                                0.50000
          Computed TOC (minutes):                     95.51
  
  ------------------
  Subbasin EX-OS1
  ------------------
  
          Flow length (ft):                           85.95
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.04667
          Impervious Rainfall Intensity (in/hr):    0.04667
          Slope (%):                                0.80000
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          Computed TOC (minutes):                     41.73
  
  
  ***********************
  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
  --------------------------------------------------------------------------------------------------------
  EX-01                 1.12      0.00      0.00      0.94      0.13      0.89        0.115    0  01:01:41
  EX-02                 1.12      0.00      0.00      0.05      0.98      0.88        0.876    0  01:01:12
  EX-03                 1.12      0.00      0.00      0.59      0.47      1.46        0.422    0  00:32:01
  EX-04                 1.12      0.02      0.00      0.50      0.49      4.29        0.430    0  01:35:30
  EX-OS1                1.12      0.00      0.00      0.78      0.28      0.25        0.254    0  00:41:43
  --------------------------------------------------------------------------------------------------------
  
  
  ******************
  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
  -----------------------------------------------------------------------------------------
  EX_Box             0.00      0.01   4523.01      1  13:55         0         0     0:00:00
  EX_IN1             0.02      0.56   4525.90      0  11:55         0         0     0:00:00
  EX_IN2             0.01      0.53   4525.87      0  11:55         0         0     0:00:00
  EX_MH1             0.02      0.67   4525.81      0  11:55         0         0     0:00:00
  EX_MH2             0.02      0.61   4524.76      0  11:56         0         0     0:00:00
  EX_MH3             2.24      2.60   4524.00      1  13:50         0         0     0:00:00
  EX_Outlet          0.00      0.01   4523.01      1  13:56         0         0     0:00:00
  EX-OUT             0.00      0.01   4522.91      1  13:56         0         0     0:00:00
  EX_POND            2.62      3.00   4524.00      1  13:50         0         0     0:00:00
  
  
  *****************
  Node Flow Summary
  *****************
  
  ------------------------------------------------------------------------------------
  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
  ------------------------------------------------------------------------------------
  EX_Box               JUNCTION      0.00     0.00     1  13:50      0.00
  EX_IN1               JUNCTION      1.67     1.67     0  11:55      0.00
  EX_IN2               JUNCTION      1.46     1.46     0  11:55      0.00
  EX_MH1               JUNCTION      0.00     3.11     0  11:55      0.00
  EX_MH2               JUNCTION      0.00     3.09     0  11:55      0.00
  EX_MH3               JUNCTION      4.29     7.27     0  11:57      0.00
  EX_Outlet            JUNCTION      0.00     0.00     1  13:53      0.00
  EX-OUT               OUTFALL       0.00     0.00     1  13:56      0.00
  EX_POND              STORAGE       0.00     7.32     0  11:56      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
  -------------------------------------------------------------------------------------------------------------------------------------
  EX_POND                 21.169          40       1  13:50     18.126        34          0.00          0.00       0:00:00        0.000
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------
  Outfall Node ID        Flow   Average      Peak
                    Frequency      Flow    Inflow
                          (%)       cfs       cfs
  -----------------------------------------------
  EX-OUT                10.12      0.00      0.00
  -----------------------------------------------
  System                10.12      0.00      0.00
  
  
  *****************
  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
                                  Occurrence  Attained            Analysis    Capacity   /Design      Flow  Surcharged
                                  days hh:mm    ft/sec                 cfs         cfs      Flow     Depth     minutes
  --------------------------------------------------------------------------------------------------------------------------------
  IN1-MH1              CONDUIT      0  11:55      2.49    3.49        1.66       12.41      0.13      0.41           0  Calculated     
  IN2-MH1              CONDUIT      0  11:55      2.26    3.49        1.45       12.41      0.12      0.40           0  Calculated     
  MH1-MH2              CONDUIT      0  11:55      4.36    1.00        3.09        8.78      0.35      0.42           0  Calculated     
  MH2-MH3              CONDUIT      0  11:56      2.27    1.00        3.00        8.78      0.34      0.70           0  Calculated     
  MH3-Pond             CONDUIT      0  11:56      4.15    1.00        7.32        8.71      0.84      1.00        5034  SURCHARGED     
  POND_OUT             CONDUIT      1  13:56      0.54    6.99        0.00       12.41      0.00      0.01           0  Calculated     
  100-yr_Orifice       ORIFICE      1  13:53                          0.00                            0.01
  2-yr_Orifice         ORIFICE      1  13:50                          0.00                            0.01
  100-yr_Weir          WEIR         0  00:00                          0.00                            0.00
  
  
  ***************************
  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
  ----------------------------------------------------------------------------
  IN1-MH1           0.00  0.01  0.00  0.99  0.00  0.00  0.00     0.32   0.0000
  IN2-MH1           0.00  0.33  0.00  0.67  0.00  0.00  0.00     0.19   0.0000
  MH1-MH2           0.00  0.00  0.00  0.88  0.12  0.00  0.00     0.34   0.0000
  MH2-MH3           0.00  0.26  0.00  0.74  0.00  0.00  0.00     0.06   0.0000
  MH3-Pond          0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.03   0.0000
  POND_OUT          0.33  0.00  0.00  0.67  0.00  0.00  0.00     0.38   0.0000
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  *************************
  Highest Continuity Errors
  *************************
  Node EX_MH3 (2.79%)
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :     4.99 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  
  
  WARNING 108 : Surcharge elevation defined for Junction EX_MH3 is below junction maximum elevation. Assumed surcharge elevation equal to maximum 
elevation.
  WARNING 002 : Max/rim elevation (depth) increased to account for connecting conduit height dimensions for Node EX_Box.

  Analysis began on:  Fri Oct 05 14:39:45 2018
  Analysis ended on:  Fri Oct 05 14:39:51 2018
  Total elapsed time: 00:00:06
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  Autodesk® Storm and Sanitary Analysis 2016 - Version 12.0.42 (Build 0)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. 1129-004 EX 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 ......... 5.00 sec
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 5
  Number of nodes ........... 9
  Number of links ........... 9
  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                     4.33   1200.00     12.00    1.0000    -                   
  EX-02                     0.75     60.00     75.00    1.0000    -                   
  EX-03                     2.26   1200.00     38.00    1.2000    -                   
  EX-04                     7.50   1000.00     38.00    0.5000    -                   
  EX-OS1                    0.59    300.00     25.00    0.8000    -                   
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------------------------------------
  EX_Box              JUNCTION           4523.00   4529.72      0.00
  EX_IN1              JUNCTION           4525.34   4529.00      0.00
  EX_IN2              JUNCTION           4525.34   4529.00      0.00
  EX_MH1              JUNCTION           4525.14   4529.00      0.00
  EX_MH2              JUNCTION           4524.15   4528.00      0.00
  EX_MH3              JUNCTION           4521.40   4532.00      0.00
  EX_Outlet           JUNCTION           4523.00   4526.72      0.00
  EX-OUT              OUTFALL            4522.90   4524.40      0.00
  EX_POND             STORAGE            4521.00   4527.00      0.00
  
  
  ************
  Link Summary
  ************
  Link            From Node       To Node         Element         Length     Slope   Manning's
  ID                                              Type                ft         %   Roughness
  --------------------------------------------------------------------------------------------
  IN1-MH1         EX_IN1          EX_MH1          CONDUIT           20.0    1.0000      0.0110
  IN2-MH1         EX_IN2          EX_MH1          CONDUIT           20.0    1.0000      0.0110
  MH1-MH2         EX_MH1          EX_MH2          CONDUIT          197.8    0.5004      0.0110
  MH2-MH3         EX_MH2          EX_MH3          CONDUIT          550.0    0.5000      0.0110
  MH3-Pond        EX_MH3          EX_POND         CONDUIT           81.2    0.4927      0.0110
  POND_OUT        EX_Outlet       EX-OUT          CONDUIT           10.0    1.0000      0.0110
  100-yr_Orifice  EX_Box          EX_Outlet       ORIFICE     
  2-yr_Orifice    EX_POND         EX_Box          ORIFICE     
  100-yr_Weir     EX_POND         EX_Box          WEIR        
  
  
  *********************
  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
  ----------------------------------------------------------------------------------------------------------
  IN1-MH1          CIRCULAR           1.50         1.50             1         1.77         0.38        12.41
  IN2-MH1          CIRCULAR           1.50         1.50             1         1.77         0.38        12.41
  MH1-MH2          CIRCULAR           1.50         1.50             1         1.77         0.38         8.78
  MH2-MH3          CIRCULAR           1.50         1.50             1         1.77         0.38         8.78
  MH3-Pond         CIRCULAR           1.50         1.50             1         1.77         0.38         8.71
  POND_OUT         CIRCULAR           1.50         1.50             1         1.77         0.38        12.41
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------
  Total Precipitation ......         2.585         2.010
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         1.184         0.921
  Surface Runoff ...........         1.272         0.989
  Final Surface Storage ....         0.129         0.100
  Continuity Error (%) .....        -0.003
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         1.272         0.414
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.771         0.251
  Surface Flooding .........         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
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  Final Stored Volume ......         0.500         0.163
  Continuity Error (%) .....         0.076
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************
  
  -----------------
  Subbasin EX-01
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Brush, Poor                                               4.33             B       67.00
  Composite Area & Weighted CN                              4.33                     67.00
  
  -----------------
  Subbasin EX-02
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Paved roads with curbs & sewers                           0.75             B       98.00
  Composite Area & Weighted CN                              0.75                     98.00
  
  -----------------
  Subbasin EX-03
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  1/4 acre lots, 38% impervious                             2.26             B       78.00
  Composite Area & Weighted CN                              2.26                     78.00
  
  -----------------
  Subbasin EX-04
  -----------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  1/4 acre lots, 38% impervious                             7.50             B       78.00
  Composite Area & Weighted CN                              7.50                     78.00
  
  ------------------
  Subbasin EX-OS1
  ------------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  1/2 acre lots, 25% impervious                             0.59             B       70.00
  Composite Area & Weighted CN                              0.59                     70.00
  
  
  **************************************************
  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):                          157.15
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.08375
          Impervious Rainfall Intensity (in/hr):    0.08375
          Slope (%):                                1.00000
          Computed TOC (minutes):                     48.82
  
  -----------------
  Subbasin EX-02
  -----------------
  
          Flow length (ft):                          545.97
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.08375
          Impervious Rainfall Intensity (in/hr):    0.08375
          Slope (%):                                1.00000
          Computed TOC (minutes):                     48.44
  
  -----------------
  Subbasin EX-03
  -----------------
  
          Flow length (ft):                           81.93
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.08375
          Impervious Rainfall Intensity (in/hr):    0.08375
          Slope (%):                                1.20000
          Computed TOC (minutes):                     25.35
  
  -----------------
  Subbasin EX-04
  -----------------
  
          Flow length (ft):                          326.71
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.08375
          Impervious Rainfall Intensity (in/hr):    0.08375
          Slope (%):                                0.50000
          Computed TOC (minutes):                     75.58
  
  ------------------
  Subbasin EX-OS1
  ------------------
  
          Flow length (ft):                           85.95
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.08375
          Impervious Rainfall Intensity (in/hr):    0.08375
          Slope (%):                                0.80000
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          Computed TOC (minutes):                     33.02
  
  
  ***********************
  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
  --------------------------------------------------------------------------------------------------------
  EX-01                 2.01      0.00      0.00      1.40      0.56      1.66        0.277    0  00:48:49
  EX-02                 2.01      0.00      0.00      0.05      1.87      1.79        0.929    0  00:48:26
  EX-03                 2.01      0.00      0.00      0.83      1.13      3.51        0.563    0  00:25:20
  EX-04                 2.01      0.06      0.00      0.74      1.19      9.00        0.572    0  01:15:34
  EX-OS1                2.01      0.00      0.00      1.15      0.81      0.50        0.403    0  00:33:01
  --------------------------------------------------------------------------------------------------------
  
  
  ******************
  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
  -----------------------------------------------------------------------------------------
  EX_Box             0.07      0.80   4523.80      0  13:03         0         0     0:00:00
  EX_IN1             0.03      3.73   4529.07      0  11:57         0         0     0:00:00
  EX_IN2             0.02      3.74   4529.08      0  11:57         0         0     0:00:00
  EX_MH1             0.04      3.86   4529.00      0  11:57         0         0     0:00:00
  EX_MH2             0.05      3.96   4528.11      0  11:57         0         0     0:00:00
  EX_MH3             2.37      4.76   4526.16      0  11:57         0         0     0:00:00
  EX_Outlet          0.05      0.52   4523.52      0  13:03         0         0     0:00:00
  EX-OUT             0.04      0.38   4523.28      0  13:03         0         0     0:00:00
  EX_POND            2.75      3.67   4524.67      0  13:02         0         0     0:00:00
  
  
  *****************
  Node Flow Summary
  *****************
  
  ------------------------------------------------------------------------------------
  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
  ------------------------------------------------------------------------------------
  EX_Box               JUNCTION      0.00     1.77     0  13:02      0.00
  EX_IN1               JUNCTION      3.45     3.45     0  11:57      0.00
  EX_IN2               JUNCTION      3.51     3.51     0  11:57      0.00
  EX_MH1               JUNCTION      0.00     6.92     0  11:57      0.00
  EX_MH2               JUNCTION      0.00     6.93     0  11:57      0.00
  EX_MH3               JUNCTION      9.00    15.89     0  11:57      0.00
  EX_Outlet            JUNCTION      0.00     1.77     0  13:03      0.00
  EX-OUT               OUTFALL       0.00     1.77     0  13:03      0.00
  EX_POND              STORAGE       0.00    15.87     0  11:57      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
  -------------------------------------------------------------------------------------------------------------------------------------
  EX_POND                 27.609          52       0  13:02     19.172        36          1.77          0.00       0:00:00        0.000
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------
  Outfall Node ID        Flow   Average      Peak
                    Frequency      Flow    Inflow
                          (%)       cfs       cfs
  -----------------------------------------------
  EX-OUT                38.50      0.25      1.77
  -----------------------------------------------
  System                38.50      0.25      1.77
  
  
  *****************
  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
                                  Occurrence  Attained            Analysis    Capacity   /Design      Flow  Surcharged
                                  days hh:mm    ft/sec                 cfs         cfs      Flow     Depth     minutes
  --------------------------------------------------------------------------------------------------------------------------------
  IN1-MH1              CONDUIT      0  11:57      2.63    3.49        3.43       12.41      0.28      1.00           3  SURCHARGED     
  IN2-MH1              CONDUIT      0  11:57      2.56    3.49        3.49       12.41      0.28      1.00           3  SURCHARGED     
  MH1-MH2              CONDUIT      0  11:57      4.81    1.00        6.93        8.78      0.79      1.00           4  SURCHARGED     
  MH2-MH3              CONDUIT      0  11:57      3.92    1.00        6.93        8.78      0.79      1.00           8  SURCHARGED     
  MH3-Pond             CONDUIT      0  11:57      8.98    1.00       15.87        8.71      1.82      1.00        5055  SURCHARGED     
  POND_OUT             CONDUIT      0  13:03      3.93    6.99        1.77       12.41      0.14      0.30           0  Calculated     
  100-yr_Orifice       ORIFICE      0  13:03                          1.77                            0.66
  2-yr_Orifice         ORIFICE      0  13:02                          1.77                            1.00
  100-yr_Weir          WEIR         0  00:00                          0.00                            0.00
  
  
  ***************************
  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
  ----------------------------------------------------------------------------
  IN1-MH1           0.00  0.01  0.00  0.99  0.00  0.00  0.00     0.35   0.0000
  IN2-MH1           0.00  0.33  0.00  0.67  0.00  0.00  0.00     0.18   0.0000
  MH1-MH2           0.00  0.00  0.00  0.82  0.18  0.00  0.00     0.34   0.0000
  MH2-MH3           0.00  0.26  0.00  0.74  0.00  0.00  0.00     0.05   0.0000
  MH3-Pond          0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.03   0.0001
  POND_OUT          0.13  0.00  0.00  0.58  0.29  0.00  0.00     0.69   0.0000
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  *************************
  Highest Continuity Errors
  *************************
  Node EX_MH3 (1.07%)
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :     5.00 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.01
  
  
  
  
  WARNING 108 : Surcharge elevation defined for Junction EX_MH3 is below junction maximum elevation. Assumed surcharge elevation equal to maximum 
elevation.
  WARNING 002 : Max/rim elevation (depth) increased to account for connecting conduit height dimensions for Node EX_Box.

  Analysis began on:  Fri Oct 05 14:42:20 2018
  Analysis ended on:  Fri Oct 05 14:42:27 2018
  Total elapsed time: 00:00:07
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