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1 INTRODUCTION 

1.1 DESCRIPTION OF PROJECT 

The Andersen Ranch development is a single-family home development located between North 
Ormsby Boulevard to the West and Mountain Street to the East in Carson City, Nevada. Exhibit 
1 (Location Map) shows the location of the project within the Carson City. The proposed 
development includes the APNs 007-573-09 (7.64 ac), 007-573-10 (17.42 ac), and 007-573-11 
(23.14 ac). The proposed development will include 203 single-family homes, open space, 
stormwater conveyance channels and stormwater detention ponds.  

1.2 EXISTING SITE CONDITIONS 

The existing site has been used as agricultural land with no existing structures or impervious 
areas. Small irrigation ditches exist on the site and will be removed as part of the development. 
The site receives runoff from the north, west, and south during large stormwater runoff events. 
The site slopes from West to East and discharges onto Mountain Street. Runoff from the Vicee 
Canyon Creek watershed enters the site from the north as shallow flow from the undeveloped 
property to the Northwest side of the site and from street flow and storm drain outfalls from the 
existing subdivision to the north. Stormwater runoff from the Ash Canyon Creek watershed that 
spreads out to the north of the Ash Canyon Creek channel flows onto the property from the West 
after overtopping North Ormsby Boulevard and from North Richmond Avenue on the south side 
of the property. In the 100-year storm event, flow across the site is generally shallow with most 
of the flow less than 1-foot deep. 

1.3 PREVIOUS STUDIES 

The following studies have included hydrologic and hydraulic analyses of the site. 

• Southwest Carson Flood Study, Kimley-Horn and Associates, Inc. 2014 

• FEMA Flood Insurance Study Report, FEMA 2009 

• US395 Bypass Freeway Study, WRC 1997 

2 Existing and Proposed Hydrology 
A hydrologic analysis was performed for the proposed site using the EPA Stormwater 
Management Model (SWMM version 5 (SWMM5). The PCSWMM program was used to 
facilitate the development of the SWMM5 model. The effective FEMA hydrologic study was 
used as inflow for a new 2D HEC-RAS model of the upstream watersheds. The 2D HEC-RAS 
model was developed to more accurately route the stormwater flows from King’s, Ash, and 
Vicee Canyons. The revised hydraulic model of the watershed is used to estimate the off-site 
flows that enter the Andersen Ranch site. Screen captures of various points of interest/detailed 
study are included at the end of the Appendix E – HEC-RAS Model Figures. The on-site existing 
and proposed conditions are simulated using the SWMM5 model. 
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2.2 DRAINAGE BASINS 

The drainage basins for both existing and proposed conditions were delineated using the 2016 
USGS LiDAR data and the proposed grading plan by Christy Corporation. The existing 

conditions drainage basin was delineated as one basin with flow draining from west to east. 
Figure 1 shows the existing conditions drainage basin. 

 

The grading plan was used to delineate three drainage basins. Basin PR1 includes the northern 
portion of the site that drains to the channel along the western and northern property lines and 
three of the detention ponds. Basin PR2 includes the drainage area for the southern portion of the 
site that drains to the proposed channel on the west and south side of the site and the fourth 
detention pond. Basin PR3 includes the eastern portion of the site and discharges directly to 
Mountain Street.  

Figure 1 Existing Conditions On-Site Drainage Basin 
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2.3 STORM FLOW CALCULATIONS 

The SWWM5 model was used to estimate peak flows for existing and proposed conditions. The 
SCS Method was used to estimate the stormwater runoff for the on-site drainage basins. This is 
the same methodology used in the HEC-1 hydrology model for the effective FEMA Flood 
Insurance Study. The 2D HEC-RAS model developed for this project uses the effective FEMA 
hydrology as input and routes the flows from the Vicee, Ash, and Kings Canyon watersheds 
through the downstream floodplain. The inflows to the site are taken from this 2D HEC-RAS 
model. Table 1 summarizes the calculated peak flows from off-site. 

Table 1. Off-Site Peak Flows 

Inflow ID 100-Year Peak Flow (cfs) 
AR-N01 10.5 

AR-N02 49.3 

AR-S02 65.5 

N_Ormsby01a 14.1 

N_Ormsby02a 3.3 

Runoff Curve Numbers (CN) for the SCS method were estimated for both existing and proposed 
conditions using a combination of the soil’s hydrologic soil group and the land cover. The CN 
calculations are shown in Appendix B along with the SSURGO soils report for the site that was 

Figure 2 Proposed Conditions On-Site Drainage Basins 
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used to determine the hydrologic soil group. The hydrologic soil groups for the soils in the 
project area were A/C and C/D. Hydrologic soil group D was used as a conservative estimate. 
NOAA Atlas 14 precipitation was estimated for the site using the Precipitation Frequency Data 
Server. The Depth-Duration-Frequency estimates for the site are also included in Appendix B. 
The SCS Type II storm distribution was used to apply the rainfall totals in the model. Table 2 
summarizes input parameters for the on-site model. 

Table 2. On-Site Model Input Parameters 

Basin ID Drainage Area (ac) CN Time of 
Concentration(min) 

EX 48.922 80 10 

PR1 20.052 10.5 5 

PR2 21.814 49.3 5 

PR3 7.057 65.5 5 

The calculated peak flows for the on-site basins are summarized in Table 3.  
Table 3. Summary of Peak Flows (cfs) from On-Site 

Basin ID 5-Year, 
24-Hour 

100-Year, 
24-Hour 

EX 30.7 99.5 

PR1 37.5 73.9 

PR2 40.8 80.2 

PR3 11.8 24.2 

The runoff from the on-site drainage basin PR1and the off-site flows N_Ormsby_01a, AR_N01, 
and AR_N02 are routed through the northern proposed channel into the detention ponds adjacent 
La Mirada Street. Proposed drainage basin PR2 and the off-site inflows N_Ormsby_02a and 
AR_S03 are routed through the southern proposed channel into the L-shaped detention pond on 
the east side of West Sunset Way. The first detention pond is routed into the West Sunset Way 
detention pond. The outlet of the detention pond is a 24-inch RCP and is connected to the 
existing pipe on the south side of the existing parking lot on Mountain Street and north of Tahoe 
Drive. Stormwater runoff from proposed basin PR3 flows through the streets and exists the site 
onto Mountain Street. Table 4 summarizes the routed flows for the proposed drainage system. 

Table 4. Summary of Routed Peak Flows (cfs) from On-Site and Off-Site 

Basin ID Description 5-Year, 
24-Hour 

100-Year, 
24-Hour 

EX Discharges to Mountain St via 
surface flow 30.7 99.5 

PR3 Discharges to Mountain St via 
street/gutter flow 11.8 24.2 
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Basin ID Description 5-Year, 
24-Hour 

100-Year, 
24-Hour 

Outlet 2a Discharge into existing 24” storm 
drain on Mountain St 15.1 35.8 

Outlet 2b Discharge to Mountain St via 
overland flow 0.0 59.8 

Outlet 
Combined 

Combined Outlet for Proposed 
Conditions (PR3 + Outlet 2a + 

Outlet 2b) 
26.1 95.6 

2.4 EXISTING DRAINAGE PROBLEMS 

There are no known drainage problems on the site.  

2.5 ONSITE AND DOWNSTREAM DRAINAGE 

The downstream storm drains are not sized to contain runoff from the 100-year storm. The 
streets are used to convey the runoff that is not contained in the storm drain system. In existing 
conditions, runoff from the site flows into Mountain Street and enters an existing 24-inch RCP. 
The proposed drainage plan includes a 24-inch RCP from the detention pond connecting to the 
City’s drainage infrastructure. 

2.6 FLOODPLAINS 

The site is located in a Zone AO (Depth 1 Foot) and shaded Zone X on the effective FEMA 
effective Flood Insurance Rate Map (FIRM) as shown in Exhibit 4 in Appendix A. Zone AO 
(Depth 1 Foot) is an area of shallow flooding with average depths of 1 foot. A shaded Zone X is 
area flooded by the 500-year storm and areas flooded by the 100-year storm with depths less than 
1 foot. 
The results of the 2D HEC-RAS model developed for this project show the 100-year flood 
depths to be reduced. The model results show the maximum depths from the 100-year storm on 
the site to all be less than 1 foot. A Letter of Map Revision (LOMR) application is being 
prepared to revise the FEMA flood zones and remove the Zone AO from the site. The shaded X 
zone will remain on the site. The proposed drainage improvements have been designed to convey 
all of the off-site flows from the 100-year including the shallow flow with depths less than 1 
foot.   

3 PROPOSED DRAINAGE FACILITIES 

3.1 PROPOSED DRAINAGE FACILITY ROUTING 

The proposed drainage system is designed to convey and detain both on-site and off-site flows 
from the 5-year design storm and the 100-year, 24-hour storm events. Two channels have been 
designed to intercept runoff entering the site from the West, North, and South property lines. The 
northern channel flows into a detention pond that is connected  
The Proposed Drainage Facilities are shown in Exhibit 3.  
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3.2 PROPOSED MITIGATION MEASURES 

The proposed channels and detention ponds are designed to mitigate the regrading/fill within the 
shallowing flooding areas in the 100-year storm.  

3.3 PROPOSED FLOODPLAIN MODIFICATIONS 

A LOMR application is being prepared to revise the FEMA FIRM and remove the Zone AO 
flood zone from the property. The site will still have a shaded Zone X that included 100-year 
flood depths of less than 1 foot. The 100-year flood flows from off-site will be contained in the 
proposed channels and detention ponds and discharged to Mountain Street through the existing 
24-inch storm drain and as overland flow into the street. 

4 CONCLUSIONS 
The proposed project is in compliance with CCMC and Carson City Development Standards, as 
well as all FEMA regulations.  
The hydrologic and hydraulic analysis of on-site and off-site flows from the 5-year, 24-hour and 
100-year, 24-hour design storms show that the proposed development does not increase peak 
flows or flood elevations downstream of the project site. 
The proposed drainage improvements include channels to capture off-site and on-site runoff and 
convey the flow to the proposed detention ponds. The outlet structure from the detention pond 
will control the outflow from the site and connect to the existing storm drain on Mountain Street. 
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Appendix B – Runoff Calculations 

Curve Number Calculations 

NOAA Atlas 14 Precipitation Depth-Duration-
Frequency Estimates 

SSURGO Soils Map and Report 

  



Project Name: Andersen Ranch Prepared By: BJ Date: 11/6/2019
Checked By: JTC Date: 11/6/2019

Subbasin Land Cover HSG CN Acres CN*Acres
Pasteure Land, grassland, or range, Good Condition D 80 48.920 3913.60
Total 48.920 3913.60

80.0

Pasteure Land, grassland, or range, Good Condition D 80 3.358 268.64
1/3 acre Residential D 86 0.000 0.03
1/4 acre Residential D 87 0.083 7.21
1/8 acre or less Residential D 92 18.346 1,687.85
Impervious D 98 0.027 2.61
Total 21.814 1,966.34

90.1

Pasteure Land, grassland, or range, Good Condition D 80 4.913 393.04
1 acre Residential D 84 0.015 1.23
1/3 acre Residential D 86 0.037 3.17
1/8 acre or less Residential D 92 14.978 1,378.01
Impervious D 98 0.109 10.64
Total 20.051 1,786.09

89.1

Pasteure Land, grassland, or range, Good Condition D 86 0.289 24.89
1/3 acre Residential D 87 0.034 2.92
1/4 acre Residential D 92 2.930 269.52
1/8 acre or less Residential D 80 3.804 304.32
Total 7.057 601.65

85.3

CURVE NUMBER CALCULATION

PR1

EX

PR2

PR3

Weighted CN

Weighted CN

Weighted CN

Weighted CN
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The soil surveys that comprise your AOI were mapped at 
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.

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

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

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

Soil Survey Area: Carson City Area, Nevada
Survey Area Data: Version 13, Sep 17, 2019

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

Date(s) aerial images were photographed: Jun 1, 2018—Jun 30, 
2018

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

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

4 Bishop loam, saline 76.0 21.4%

36 Jubilee coarse sandy loam, 0 
to 2 percent slopes

132.0 37.1%

58 Surpass coarse sandy loam, 2 
to 4 percent slopes MLRA 
26

31.2 8.8%

71 Urban land 94.2 26.5%

77 Voltaire silty clay loam, saline 21.9 6.2%

Totals for Area of Interest 355.3 100.0%
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Engineering Properties

This table gives the engineering classifications and the range of engineering 
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under 
similar storm and cover conditions. The criteria for determining Hydrologic soil 
group is found in the National Engineering Handbook, Chapter 7 issued May 
2007(http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?
content=17757.wba). Listing HSGs by soil map unit component and not by soil 
series is a new concept for the engineers. Past engineering references contained 
lists of HSGs by soil series. Soil series are continually being defined and 
redefined, and the list of soil series names changes so frequently as to make the 
task of maintaining a single national list virtually impossible. Therefore, the 
criteria is now used to calculate the HSG using the component soil properties 
and no such national series lists will be maintained. All such references are 
obsolete and their use should be discontinued. Soil properties that influence 
runoff potential are those that influence the minimum rate of infiltration for a bare 
soil after prolonged wetting and when not frozen. These properties are depth to a 
seasonal high water table, saturated hydraulic conductivity after prolonged 
wetting, and depth to a layer with a very slow water transmission rate. Changes 
in soil properties caused by land management or climate changes also cause the 
hydrologic soil group to change. The influence of ground cover is treated 
independently. There are four hydrologic soil groups, A, B, C, and D, and three 
dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for drained 
areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

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.

Depth to the upper and lower boundaries of each layer is indicated.
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Texture is given in the standard terms used by the U.S. Department of 
Agriculture. These terms are defined according to percentages of sand, silt, and 
clay in the fraction of the soil that is less than 2 millimeters in diameter. "Loam," 
for example, is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than sand is 15 percent or 
more, an appropriate modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification 
system (ASTM, 2005) and the system adopted by the American Association of 
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as 
construction material. Soils are classified according to particle-size distribution of 
the fraction less than 3 inches in diameter and according to plasticity index, liquid 
limit, and organic matter content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, 
CH, and OH; and highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect 
roadway construction and maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in one of seven groups 
from A-1 through A-7 on the basis of particle-size distribution, liquid limit, and 
plasticity index. Soils in group A-1 are coarse grained and low in content of fines 
(silt and clay). At the other extreme, soils in group A-7 are fine grained. Highly 
organic soils are classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further 
classified as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an 
additional refinement, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index numbers range from 0 for the 
best subgrade material to 20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 
inches in diameter are indicated as a percentage of the total soil on a dry-weight 
basis. The percentages are estimates determined mainly by converting volume 
percentage in the field to weight percentage. Three values are provided to 
identify the expected Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the 
soil fraction less than 3 inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 
4.76, 2.00, 0.420, and 0.074 millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and in nearby areas and on 
estimates made in the field. Three values are provided to identify the expected 
Low (L), Representative Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity 
characteristics of a soil. The estimates are based on test data from the survey 
area or from nearby areas and on field examination. Three values are provided to 
identify the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO). 
2004. Standard specifications for transportation materials and methods of 
sampling and testing. 24th edition.
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American Society for Testing and Materials (ASTM). 2005. Standard 
classification of soils for engineering purposes. ASTM Standard D2487-00.
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Report—Engineering Properties

Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other 
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L), 
Representative Value (R), and High (H).

Engineering Properties–Carson City Area, Nevada

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

4—Bishop loam, 
saline

Bishop 95 C/D 0-28 Loam CL A-6 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

65-75- 
85

50-60- 
70

35-41 
-47

13-16-1
9

28-60 Stratified sandy 
loam to clay loam

CL, ML, 
SC-SM

A-4, A-6 0- 0- 0 0- 8- 15 95-98-1
00

85-93-1
00

60-65- 
70

45-53- 
60

23-32 
-40

6-12-19

Voltaire 5 C/D 0-18 Silty clay loam CL A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

85-90- 
95

39-45 
-51

19-22-2
5

18-60 Stratified loamy 
sand to silty clay 
loam

CL A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

75-80- 
85

38-44 
-49

19-22-2
5

36—Jubilee coarse 
sandy loam, 0 to 2 
percent slopes

Jubilee 100 A/D 0-20 Coarse sandy loam SM A-2 0- 0- 0 0- 0- 0 95-98-1
00

85-93-1
00

50-55- 
60

25-30- 
35

23-29 
-35

2-6 -10

20-60 Stratified coarse 
sand to sandy 
loam

SM A-1 0- 0- 0 0- 0- 0 95-98-1
00

85-93-1
00

40-45- 
50

10-15- 
20

17-25 
-33

2-6 -10
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Engineering Properties–Carson City Area, Nevada

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

58—Surpass coarse 
sandy loam, 2 to 4 
percent slopes 
MLRA 26

Surpass 85 A 0-14 Coarse sandy loam SC-SM A-2-4 0- 0- 0 0- 0- 0 84-92-1
00

78-87-1
00

45-54- 
69

24-31- 
43

0-23 -32 NP-6 -9

14-26 Gravelly sandy loam SC A-2-4 0- 0- 0 0- 0- 6 85-93- 
93

56-70- 
77

41-54- 
62

20-28- 
33

21-27 
-30

5-10-12

26-66 Gravelly loamy 
sand, gravelly 
sandy loam

SM A-2-4 0- 0- 3 0- 0- 5 79-86- 
86

59-71- 
78

43-58- 
67

9-16- 21 0-0 -29 NP-0 
-12

Holbrook 5 A 0-4 Cobbly loamy sand SM A-2-4 0- 1- 6 7-14- 14 74-79- 
83

65-74- 
83

51-60- 
70

14-18- 
23

0-0 -29 NP-0 -7

4-15 Cobbly loam SC A-6 0- 1- 7 8-21- 21 76-77- 
82

70-71- 
82

52-63- 
77

35-46- 
57

18-34 
-41

1-12-17

15-60 Very gravelly sandy 
loam, stony sand, 
extremely gravelly 
loam, extremely 
gravelly loamy 
sand

SC A-2-4 0- 2- 5 6- 6- 11 56-65- 
71

35-44- 
56

23-34- 
45

10-17- 
23

0-24 -27 NP-8 -9

Koontz 4 D 0-2 Very stony loam SC A-2-6 0-14- 14 0-12- 12 57-66- 
77

27-40- 
58

21-36- 
57

13-26- 
42

24-31 
-38

7-11-15

2-9 Very gravelly loam GC, GM A-2-6 0- 0- 0 0- 7- 11 58-62- 
69

32-48- 
69

27-42- 
65

19-30- 
48

24-31 
-38

7-11-15

9-14 Very gravelly loam, 
very gravelly clay 
loam

GC A-2-6, A-6 0- 0- 0 0- 7- 11 59-63- 
71

33-49- 
71

28-44- 
70

21-34- 
55

31-38 
-48

13-18-2
4
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Engineering Properties–Carson City Area, Nevada

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

14-42 Bedrock — — — — — — — — — —

Greenbrae 3 C 0-2 Sandy loam SC-SM A-2-4 0- 0- 0 0- 0- 0 92-95-1
00

76-87-1
00

53-67- 
83

24-34- 
45

17-25 
-32

1-7 -12

2-10 Sandy loam SC-SM A-2-4 0- 0- 0 0- 0- 0 92-92-1
00

77-84- 
92

57-65- 
75

28-33- 
39

0-21 -25 NP-6 -7

10-41 Clay loam, sandy 
clay loam, sandy 
clay, loam

SC A-6 0- 0- 0 0- 0- 0 92-92-1
00

76-84- 
92

64-72- 
89

36-41- 
55

31-35 
-46

14-17-2
5

41-60 Gravelly loamy 
sand, loam, 
gravelly coarse 
sand, gravelly 
sandy loam

SC A-2-4 0- 0- 0 0- 0- 0 86-92- 
93

52-77- 
80

36-60- 
66

17-31- 
36

0-21 -26 NP-8 
-10

Mottsville 2 A 0-5 Loamy coarse sand SM A-1-b 0- 0- 0 0- 0- 0 87-94- 
97

53-83- 
92

31-50- 
56

13-22- 
26

0-0 -0 NP

5-18 Loamy sand, loamy 
coarse sand, 
gravelly loamy 
coarse sand, 
coarse sand, 
gravelly coarse 
sand

SM A-1-b 0- 0- 0 0- 0- 0 87-91- 
97

53-71- 
92

28-38- 
55

10-14- 
23

0-0 -0 NP

18-60 Gravelly coarse 
sand, gravelly 
loamy coarse 
sand, coarse 
sand, loamy 
coarse sand

SP-SM A-1-b 0- 0- 0 0- 0- 0 87-92- 
97

55-72- 
92

26-35- 
50

5- 8- 15 0-0 -0 NP

Incy 1 A 0-4 Sand SP-SM A-3 0- 0- 0 0- 0- 0 100-100
-100

79-91-1
00

59-70- 
79

4- 7- 11 0-0 -18 NP-0 -2

4-60 Fine sand SP-SM A-3 0- 0- 0 0- 0- 0 100-100
-100

80-90-1
00

50-65- 
80

5-10- 15 0-0 -17 NP-0 -2
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Engineering Properties–Carson City Area, Nevada

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

77—Voltaire silty clay 
loam, saline

Voltaire 100 C/D 0-18 Silty clay loam CL A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

85-90-
95

39-45
-51

19-22-2
5

18-60 Stratified loamy 
sand to silty clay 
loam

CL A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

75-80-
85

38-44
-49

19-22-2
5

Data Source Information

Soil Survey Area: Carson City Area, Nevada
Survey Area Data: Version 13, Sep 17, 2019
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 Stonegate Dam 
Hydrologic and Hydraulic Analysis 

October 2019 

Appendix C – SWMM5 Model 
Input/Output 

SWMM Model Input/Output 
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Summary 1: Options

Name AR_100YR AR_005YR AR_005YR_EX AR_100YR_EX

Flow Units CFS CFS CFS CFS

Infiltration method Curve Number Curve Number Curve Number Curve Number

Flow routing method Dynamic Wave Dynamic Wave Dynamic Wave Dynamic Wave

Link offsets defined by Depth Depth Depth Depth

Allow ponding Yes Yes No No

Skip steady flow periods No No No No

Inertial dampening Partial Partial Partial Partial

Define supercritical flow by Both Both Both Both

Force Main Equation H-W H-W H-W H-W

Variable time step On On On On

Adjustment factor (%) 75 75 75 75

Conduit lengthening (s) 0 0 0 0

Minimum surface area (ft²) 0 0 0 0

Starting date Sep-25-2019 12:00:00 AM Sep-25-2019 12:00:00 AM Nov-6-2019 12:00:00 AM Nov-6-2019 12:00:00 AM

Ending date Sep-26-2019 03:32:00 AM Sep-26-2019 03:32:00 AM Nov-7-2019 12:00:00 AM Nov-7-2019 12:00:00 AM

Duration of simulation (hours) 27.5333333333333 27.5333333333333 24 24

Antecedent dry days (days) 0 0 0 0

Rain interval (h:mm) n/a n/a n/a n/a

Report time step (h:mm:ss) 00:01:00 00:01:00 00:01:00 00:01:00

Wet time step (h:mm:ss) 00:05:00 00:05:00 00:05:00 00:05:00

Dry time step (h:mm:ss) 00:05:00 00:05:00 00:05:00 00:05:00

Routing time step (s) 1 1 5 5

Minimum time step used (s) 0.5 0.5 n/a n/a

Average time step used (s) 1 1 n/a n/a

Minimum conduit slope 0 0 0 0

Ignore rainfall/runoff No No No No

Ignore snow melt No No No No

Ignore groundwater No No No No
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Summary 1: Options (continued...)

Name AR_100YR AR_005YR AR_005YR_EX AR_100YR_EX

Ignore flow routing No No No No

Ignore water quality No No No No

Report average results No No No No
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Summary 2: Model inventory

Name AR_100YR AR_005YR AR_005YR_EX AR_100YR_EX

Raingages 2 2 2 2

Subcatchments 0 0 0 0

Aquifers 0 0 0 0

Snowpacks 0 0 0 0

RDII hydrographs 0 0 0 0

Junction nodes 9 9 0 0

Outfall nodes 1 1 1 1

Flow divider nodes 0 0 0 0

Storage unit nodes 2 2 0 0

Conduit links 12 12 0 0

Pump links 0 0 0 0

Orifice links 0 0 0 0

Weir links 0 0 0 0

Outlet links 0 0 0 0

Treatment units 0 0 0 0

Transects 2 2 0 0

Control rules 0 0 0 0

Pollutants 0 0 0 0

Land Uses 0 0 0 0

Control Curves 0 0 0 0

Diversion Curves 0 0 0 0

Pump Curves 0 0 0 0

Rating Curves 0 0 0 0

Shape Curves 0 0 0 0

Storage Curves 2 2 0 0

Tidal Curves 0 0 0 0

Weir Curves 0 0 0 0

Time Series 9 9 4 4

Time Patterns 0 0 0 0

Summary 3: Inflows

Name AR_100YR AR_005YR AR_005YR_EX AR_100YR_EX

Time series inflows 5 0 0 0

Dry weather 0 0 0 0

Groundwater 0 0 0 0

RDII inflows 0 0 0 0
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Summary 4: Flow routing continuity

Name AR_100YR AR_005YR AR_005YR_EX AR_100YR_EX

Dry weather inflow (MG) 0.000 0.000 n/a 0.000

Wet weather inflow (MG) 0.000 0.000 n/a 0.000

Groundwater inflow (MG) 0.000 0.000 n/a 0.000

RDII inflow (MG) 0.000 0.000 n/a 0.000

External inflow (MG) 27.777 1.969 n/a 2.081

External outflow (MG) 11.507 1.716 n/a 2.081

Flooding loss (MG) 13.695 0.000 n/a 0.000

Evaporation loss (MG) 0.000 0.000 n/a 0.000

Exfiltration loss (MG) 0.000 0.000 n/a 0.000

Initial stored volume (MG) 0.000 0.000 n/a 0.000

Final stored volume (MG) 2.681 0.284 n/a 0.000

Continuity error (%) -0.383 -1.562 n/a 0.000
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  ALTERNATIVE RUNOFF METHOD (ARM) - PCSWMM BETA VERSION 7.2.2785
  --------------------------------------------------------------

  This is a *BETA* version of ARM - your feedback and suggestions are solicited.
  Create a ticket, post on the PCSWMM feature request forum, or email us directly!

  Simulation start time:       11/06/2019 00:00:00
  Simulation end time:     11/07/2019 00:00:00
  Runoff wet weather time steps:      300 seconds
  Report time steps:       60 seconds
  Number of data points:       1441

  ******************************
  Unit Hydrographs Runoff Method
  ******************************

  -----------------------------------------------------------------------------------------------
  Area   Time of Concentratio

  Subcatchment         Runoff Method             Raingage             (ac)   (min)    
  -----------------------------------------------------------------------------------------------
  EX     Dimensionless UH (483.4)  5Year_SCS_Type_II_1.93in 48.922 10   

  ******************
 ARM Runoff Summary

  ******************

  -------------------------------------------------------------------------------------------
   Total       Total   Total   Total       Peak     Runoff
   Precip      Losses  Runoff      Runoff      Runoff   Coeff

  Subcatchment         (in)     (in)    (in)    10^6 gal    CFS  (fraction)
  -------------------------------------------------------------------------------------------
  EX                   1.928       1.409   0.515   0.685       30.678   0.267

  WARNING ARM01: Computed UH depth for ARM subcatchment EX is not unity. Consider reducing wet we

  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.013)
  --------------------------------------------------------------

  *************
 Element Count

  *************
  Number of rain gages ...... 2
  Number of subcatchments ... 0
  Number of nodes ........... 1
  Number of links ........... 0
  Number of pollutants ...... 0
  Number of land uses ....... 0

  ****************
  Raingage Summary
  ****************

 Data   Recording
  Name                 Data Source  Type   Interval
  ------------------------------------------------------------------------
  100Year_SCS_Type_II_3.43in 100Year_SCS_Type_II_3.43in     INTENSITY    6 min.



  5Year_SCS_Type_II_1.93in 5Year_SCS_Type_II_1.93in       INTENSITY    6 min.

  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow
  -------------------------------------------------------------------------------
  J-EX                 OUTFALL            4720.72      0.00       0.0

  ERROR 351: cannot open routing interface file D:\Projects\AndersenRanch\Models\PCSWMM\Existing_

  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,
  not just on results from each reporting time step.
  *********************************************************

  ****************
  Analysis Options
  ****************
  Flow Units ............... CFS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... NO
    Water Quality .......... NO
  Surcharge Method ......... EXTRAN
  Starting Date ............ 11/06/2019 00:00:00
  Ending Date .............. 11/07/2019 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00

  Analysis begun on:  Thu Nov  7 11:19:35 2019
  Analysis ended on:  Thu Nov  7 11:19:35 2019
  Total elapsed time: < 1 sec



  ALTERNATIVE RUNOFF METHOD (ARM) - PCSWMM BETA VERSION 7.2.2785
  --------------------------------------------------------------

  This is a *BETA* version of ARM - your feedback and suggestions are solicited.
  Create a ticket, post on the PCSWMM feature request forum, or email us directly!

  Simulation start time:                  09/25/2019 00:00:00
  Simulation end time:                    09/26/2019 03:32:00
  Runoff wet weather time steps:          300 seconds
  Report time steps:                      60 seconds
  Number of data points:                  1653

  ******************************
  Unit Hydrographs Runoff Method
  ******************************

  -----------------------------------------------------------------------------------------------
                                                                      Area   Time of Concentratio
  Subcatchment         Runoff Method             Raingage             (ac)   (min)               
  -----------------------------------------------------------------------------------------------
  PR1                  Dimensionless UH (483.4)  5-YR_SCS_Type_II_1.93in 20.052 5                
  PR2                  Dimensionless UH (483.4)  5-YR_SCS_Type_II_1.93in 21.814 5                
  PR3                  Dimensionless UH (483.4)  5-YR_SCS_Type_II_1.93in 7.057  5                

  ******************
  ARM Runoff Summary
  ******************

  -------------------------------------------------------------------------------------------
                       Total       Total       Total       Total       Peak        Runoff
                       Precip      Losses      Runoff      Runoff      Runoff      Coeff
  Subcatchment         (in)        (in)        (in)        10^6 gal    CFS         (fraction)
  -------------------------------------------------------------------------------------------
  PR1                  1.928       0.45        1.492       0.812       37.515      0.774
  PR2                  1.928       0.431       1.51        0.895       40.833      0.783
  PR3                  1.928       0.575       1.366       0.262       11.819      0.708

  WARNING ARM01: Computed UH depth for ARM subcatchment PR1 is not unity. Consider reducing wet w
  WARNING ARM01: Computed UH depth for ARM subcatchment PR2 is not unity. Consider reducing wet w
  WARNING ARM01: Computed UH depth for ARM subcatchment PR3 is not unity. Consider reducing wet w

  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.013)
  --------------------------------------------------------------

  WARNING 08: elevation drop exceeds length for Conduit C8

  *************
  Element Count
  *************
  Number of rain gages ...... 2
  Number of subcatchments ... 0
  Number of nodes ........... 12
  Number of links ........... 12
  Number of pollutants ...... 0
  Number of land uses ....... 0



  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval
  ------------------------------------------------------------------------
  100-YR_SCS_Type_II_3.43in SCS_Type_II_3.43in             INTENSITY    6 min.
  5-YR_SCS_Type_II_1.93in SCS_Type_II_1.93in             INTENSITY    6 min.

  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow
  -------------------------------------------------------------------------------
  J1                   JUNCTION           4718.19      4.00       0.0
  J2                   JUNCTION           4713.60      4.00       0.0
  J3                   JUNCTION           4713.50      4.27       0.0
  J-AR_N01             JUNCTION           4739.88      5.00       0.0
  J-AR_N02             JUNCTION           4742.12      5.00       0.0
  J-AR_S02             JUNCTION           4725.93      5.00       0.0
  JN_Ormsby01a         JUNCTION           4758.00      6.09       0.0
  JN_Ormsby02a         JUNCTION           4758.07      5.00       0.0
  OF1                  JUNCTION           4718.38      2.00       0.0
  J4                   OUTFALL               0.00      2.00       0.0
  CombinedStorage      STORAGE            4719.50     12.50       0.0
  SU2                  STORAGE            4721.50      5.00       0.0

  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J-AR_N02         J-AR_N01         CONDUIT           67.5    3.3240    0.0300
  C10              SU2              J2               CONDUIT          382.8    3.1624    0.0300
  C11              CombinedStorage  SU2              CONDUIT          115.0   -1.7394    0.0130
  C12              OF1              J2               CONDUIT          268.8    1.7787    0.0140
  C2               J-AR_N01         CombinedStorage  CONDUIT         1080.0    1.8870    0.0300
  C3               JN_Ormsby01a     J-AR_N02         CONDUIT         1118.6    1.4200    0.0300
  C4               JN_Ormsby02a     J-AR_S02         CONDUIT         1771.9    1.8142    0.0300
  C5               J-AR_S02         SU2              CONDUIT          400.0    1.1083    0.0300
  C6               J1               J2               CONDUIT          838.3    0.5475    0.0130
  C7               J2               J3               CONDUIT           54.9    0.1822    0.0130
  C8               J3               J4               CONDUIT         1117.7  421.6980    0.0130
  C9               SU2              J2               CONDUIT          364.2    2.1694    0.0130

  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               TRAPEZOIDAL          5.00    70.00     2.66    24.00        1  1212.24
  C10              Overflow_to_MountainSt     1.76   178.24     0.76   150.79        1  1311.63
  C11              CIRCULAR             2.50     4.91     0.63     2.50        1    54.10
  C12              Street               0.75    12.56     0.46    32.50        1   105.24
  C2               TRAPEZOIDAL          5.00    70.00     2.66    24.00        1   913.36
  C3               TRAPEZOIDAL          5.00    70.00     2.66    24.00        1   792.31
  C4               TRAPEZOIDAL          3.00    39.00     1.70    22.00        1   370.28
  C5               TRAPEZOIDAL          3.00    39.00     1.70    22.00        1   289.41
  C6               CIRCULAR             2.00     3.14     0.50     2.00        1    16.74



  C7               CIRCULAR             2.00     3.14     0.50     2.00        1     9.66
  C8               CIRCULAR             2.00     3.14     0.50     2.00        1   464.56
  C9               CIRCULAR             1.50     1.77     0.38     1.50        1    15.47

  ****************
  Transect Summary
  ****************

  Transect Overflow_to_MountainSt
  Area:
              0.0003     0.0010     0.0020     0.0037     0.0060
              0.0090     0.0127     0.0173     0.0226     0.0286
              0.0356     0.0453     0.0599     0.0772     0.0966
              0.1171     0.1381     0.1595     0.1813     0.2035
              0.2261     0.2491     0.2726     0.2966     0.3210
              0.3459     0.3712     0.3966     0.4222     0.4478
              0.4736     0.4996     0.5258     0.5522     0.5788
              0.6055     0.6323     0.6593     0.6864     0.7137
              0.7412     0.7691     0.7974     0.8258     0.8544
              0.8832     0.9121     0.9412     0.9705     1.0000
  Hrad:
              0.0153     0.0333     0.0478     0.0581     0.0729
              0.0874     0.0985     0.1108     0.1305     0.1487
              0.1542     0.1593     0.1275     0.1421     0.1602
              0.1682     0.1940     0.2199     0.2457     0.2707
              0.2962     0.3197     0.3430     0.3664     0.3911
              0.4079     0.4354     0.4634     0.4912     0.5186
              0.5442     0.5701     0.5949     0.6200     0.6468
              0.6734     0.6998     0.7261     0.7510     0.7757
              0.7971     0.8134     0.8377     0.8611     0.8867
              0.9120     0.9352     0.9608     0.9821     1.0000
  Width:
              0.0175     0.0292     0.0426     0.0667     0.0906
              0.1108     0.1379     0.1667     0.1913     0.2103
              0.2600     0.4051     0.5523     0.6150     0.6772
              0.6971     0.7125     0.7257     0.7385     0.7525
              0.7642     0.7810     0.7981     0.8144     0.8261
              0.8482     0.8527     0.8562     0.8597     0.8637
              0.8704     0.8765     0.8840     0.8908     0.8950
              0.8992     0.9036     0.9079     0.9139     0.9201
              0.9299     0.9455     0.9519     0.9590     0.9636
              0.9684     0.9752     0.9796     0.9881     1.0000

  Transect Street
  Area:
              0.0004     0.0018     0.0040     0.0072     0.0112
              0.0161     0.0219     0.0287     0.0363     0.0448
              0.0542     0.0645     0.0757     0.0878     0.1007
              0.1146     0.1294     0.1451     0.1616     0.1791
              0.1975     0.2167     0.2369     0.2579     0.2799
              0.3027     0.3264     0.3502     0.3741     0.3980
              0.4219     0.4458     0.4697     0.4937     0.5187
              0.5445     0.5712     0.5988     0.6273     0.6567
              0.6870     0.7182     0.7503     0.7833     0.8172
              0.8519     0.8876     0.9242     0.9616     1.0000
  Hrad:
              0.0161     0.0322     0.0482     0.0643     0.0804
              0.0965     0.1126     0.1287     0.1447     0.1608
              0.1769     0.1930     0.2091     0.2252     0.2412
              0.2573     0.2734     0.2895     0.3056     0.3217
              0.3377     0.3538     0.3699     0.3860     0.4021
              0.4181     0.4394     0.4708     0.5022     0.5335



              0.5647     0.5957     0.6267     0.6576     0.6870
              0.7150     0.7415     0.7668     0.7909     0.8140
              0.8360     0.8571     0.8774     0.8968     0.9155
              0.9336     0.9510     0.9679     0.9842     1.0000
  Width:
              0.0231     0.0462     0.0692     0.0923     0.1154
              0.1385     0.1615     0.1846     0.2077     0.2308
              0.2538     0.2769     0.3000     0.3231     0.3462
              0.3692     0.3923     0.4154     0.4385     0.4615
              0.4846     0.5077     0.5308     0.5538     0.5769
              0.6000     0.6154     0.6154     0.6154     0.6154
              0.6154     0.6154     0.6154     0.6308     0.6538
              0.6769     0.7000     0.7231     0.7462     0.7692
              0.7923     0.8154     0.8385     0.8615     0.8846
              0.9077     0.9308     0.9538     0.9769     1.0000

  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,
  not just on results from each reporting time step.
  *********************************************************

  ****************
  Analysis Options
  ****************
  Flow Units ............... CFS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 09/25/2019 00:00:00
  Ending Date .............. 09/26/2019 03:32:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Routing Time Step ........ 1.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 ft

  **************************        Volume        Volume
  Flow Routing Continuity        acre-feet      10^6 gal
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.000         0.000
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         6.041         1.969
  External Outflow .........         5.265         1.716
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.871         0.284
  Continuity Error (%) .....        -1.562



  *************************
  Highest Continuity Errors
  *************************
  Node CombinedStorage (6.99%)
  Node J3 (-1.23%)

  ***************************
  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           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  Percent Not Converging      :     0.00

  ******************
  Node Depth Summary
  ******************

  ---------------------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type         Feet     Feet     Feet  days hr:min        Feet
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.00     0.00  4718.19     0  00:00        0.00
  J2                   JUNCTION     0.51     1.72  4715.32     0  13:13        1.72
  J3                   JUNCTION     0.08     0.23  4713.73     0  13:13        0.23
  J-AR_N01             JUNCTION     0.00     0.00  4739.88     0  00:00        0.00
  J-AR_N02             JUNCTION     0.00     0.00  4742.12     0  00:00        0.00
  J-AR_S02             JUNCTION     0.00     0.00  4725.93     0  00:00        0.00
  JN_Ormsby01a         JUNCTION     0.00     0.00  4758.00     0  00:00        0.00
  JN_Ormsby02a         JUNCTION     0.00     0.00  4758.07     0  00:00        0.00
  OF1                  JUNCTION     0.07     0.33  4718.71     0  11:55        0.33
  J4                   OUTFALL      0.08     0.24     0.24     0  13:13        0.24
  CombinedStorage      STORAGE      1.70     3.78  4723.28     0  12:11        3.78
  SU2                  STORAGE      0.30     1.72  4723.22     0  12:12        1.72

  *******************
  Node Inflow Summary
  *******************

  -----------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Fl
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balan
                                   Inflow   Inflow   Occurrence      Volume      Volume       Err
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal     Perce
  -----------------------------------------------------------------------------------------------



  J1                   JUNCTION      0.00     0.00     0  00:00           0           0       0.0
  J2                   JUNCTION      0.00    26.08     0  11:59           0         1.7       0.2
  J3                   JUNCTION      0.00    14.53     0  13:13           0        1.69      -1.2
  J-AR_N01             JUNCTION      0.00     0.00     0  00:00           0           0       0.0
  J-AR_N02             JUNCTION      0.00     0.00     0  00:00           0           0       0.0
  J-AR_S02             JUNCTION      0.00     0.00     0  00:00           0           0       0.0
  JN_Ormsby01a         JUNCTION      0.00     0.00     0  00:00           0           0       0.0
  JN_Ormsby02a         JUNCTION      0.00     0.00     0  00:00           0           0       0.0
  OF1                  JUNCTION     11.82    11.82     0  11:55       0.262       0.262      -0.2
  J4                   OUTFALL       0.00    14.92     0  13:13           0        1.72       0.0
  CombinedStorage      STORAGE      37.51    37.51     0  11:55       0.812       0.906       7.5
  SU2                  STORAGE      40.83    47.16     0  11:55       0.895        1.55       0.0

  **********************
  Node Surcharge Summary
  **********************

  No nodes were surcharged.

  *********************
  Node Flooding Summary
  *********************

  No nodes were flooded.

  **********************
  Storage Volume Summary
  **********************

  -----------------------------------------------------------------------------------------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maxi
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outf
  Storage Unit          1000 ft3    Full  Loss  Loss      1000 ft3    Full    days hr:min        
  -----------------------------------------------------------------------------------------------
  CombinedStorage         20.287       7     0     0        49.934      17       0  12:11       9
  SU2                      6.661       4     0     0        41.439      27       0  12:12      15

  ***********************
  Outfall Loading Summary
  ***********************

  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CFS       CFS    10^6 gal
  -----------------------------------------------------------
  J4                    99.32      2.33     14.92       1.716
  -----------------------------------------------------------
  System                99.32      2.33     14.92       1.716

  ********************
  Link Flow Summary
  ********************

  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth
  -----------------------------------------------------------------------------



  C1                   CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C10                  CHANNEL      0.00     0  00:00      0.00    0.00    0.49
  C11                  CONDUIT      9.08     0  12:01      2.15    0.17    0.84
  C12                  CHANNEL     11.69     0  11:55      2.04    0.11    0.72
  C2                   CONDUIT      0.00     0  00:00      0.00    0.00    0.38
  C3                   CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C4                   CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C5                   CONDUIT      0.00     0  00:00      0.00    0.00    0.29
  C6                   CONDUIT      0.00     0  00:00      0.00    0.00    0.43
  C7                   CONDUIT     14.53     0  13:13      9.53    1.51    0.49
  C8                   CONDUIT     14.92     0  13:13    >50.00    0.03    0.12
  C9                   CONDUIT     15.10     0  12:57      9.54    0.98    1.00

  ***************************
  Flow Classification Summary
  ***************************

  -------------------------------------------------------------------------------------
                      Adjusted    ---------- Fraction of Time in Flow Class ----------
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl
  -------------------------------------------------------------------------------------
  C1                      1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C10                     1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.42  0.00
  C12                     1.00   0.00  0.00  0.00  0.99  0.01  0.00  0.00  0.99  0.00
  C2                      1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C3                      1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C4                      1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C5                      1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C6                      1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C7                      1.00   0.00  0.00  0.00  0.01  0.99  0.00  0.00  0.00  0.00
  C8                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.35  0.00
  C9                      1.00   0.00  0.00  0.00  0.65  0.35  0.00  0.00  0.93  0.00

  *************************
  Conduit Surcharge Summary
  *************************

  ----------------------------------------------------------------------------
                                                           Hours        Hours
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C11                         0.01      0.01      3.64      0.01         0.01
  C12                         0.01      0.01      4.71      0.01         0.01
  C7                          0.01      0.01      0.01      2.33         0.01
  C9                          0.49      0.76      1.74      0.01         0.28

  Analysis begun on:  Thu Nov  7 11:37:28 2019
  Analysis ended on:  Thu Nov  7 11:37:29 2019
  Total elapsed time: 00:00:01



  ALTERNATIVE RUNOFF METHOD (ARM) - PCSWMM BETA VERSION 7.2.2785
  --------------------------------------------------------------

  This is a *BETA* version of ARM - your feedback and suggestions are solicited.
  Create a ticket, post on the PCSWMM feature request forum, or email us directly!

  Simulation start time:                  11/06/2019 00:00:00
  Simulation end time:                    11/07/2019 00:00:00
  Runoff wet weather time steps:          300 seconds
  Report time steps:                      60 seconds
  Number of data points:                  1441

  ******************************
  Unit Hydrographs Runoff Method
  ******************************

  -----------------------------------------------------------------------------------------------
                                                                      Area   Time of Concentratio
  Subcatchment         Runoff Method             Raingage             (ac)   (min)               
  -----------------------------------------------------------------------------------------------
  EX                   Dimensionless UH (483.4)  100Year_SCS_Type_II_3.43in 48.922 10            

  ******************
  ARM Runoff Summary
  ******************

  -------------------------------------------------------------------------------------------
                       Total       Total       Total       Total       Peak        Runoff
                       Precip      Losses      Runoff      Runoff      Runoff      Coeff
  Subcatchment         (in)        (in)        (in)        10^6 gal    CFS         (fraction)
  -------------------------------------------------------------------------------------------
  EX                   3.426       1.848       1.567       2.082       99.527      0.457

  WARNING ARM01: Computed UH depth for ARM subcatchment EX is not unity. Consider reducing wet we

  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.013)
  --------------------------------------------------------------

  *************
  Element Count
  *************
  Number of rain gages ...... 2
  Number of subcatchments ... 0
  Number of nodes ........... 1
  Number of links ........... 0
  Number of pollutants ...... 0
  Number of land uses ....... 0

  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval
  ------------------------------------------------------------------------
  100Year_SCS_Type_II_3.43in 100Year_SCS_Type_II_3.43in     INTENSITY    6 min.



  5Year_SCS_Type_II_1.93in 5Year_SCS_Type_II_1.93in       INTENSITY    6 min.

  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow
  -------------------------------------------------------------------------------
  J-EX                 OUTFALL            4720.72      0.00       0.0

  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,
  not just on results from each reporting time step.
  *********************************************************

  ****************
  Analysis Options
  ****************
  Flow Units ............... CFS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... NO
    Water Quality .......... NO
  Surcharge Method ......... EXTRAN
  Starting Date ............ 11/06/2019 00:00:00
  Ending Date .............. 11/07/2019 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00

  **************************        Volume        Volume
  Flow Routing Continuity        acre-feet      10^6 gal
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.000         0.000
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         6.386         2.081
  External Outflow .........         6.386         2.081
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         0.000

  Analysis begun on:  Thu Nov  7 11:23:46 2019
  Analysis ended on:  Thu Nov  7 11:23:46 2019
  Total elapsed time: < 1 sec



  ALTERNATIVE RUNOFF METHOD (ARM) - PCSWMM BETA VERSION 7.2.2785
  --------------------------------------------------------------

  This is a *BETA* version of ARM - your feedback and suggestions are solicited.
  Create a ticket, post on the PCSWMM feature request forum, or email us directly!

  Simulation start time:       09/25/2019 00:00:00
  Simulation end time:     09/26/2019 03:32:00
  Runoff wet weather time steps:      300 seconds
  Report time steps:       60 seconds
  Number of data points:       1653

  ******************************
  Unit Hydrographs Runoff Method
  ******************************

  -----------------------------------------------------------------------------------------------
  Area   Time of Concentratio

  Subcatchment         Runoff Method             Raingage             (ac)   (min)    
  -----------------------------------------------------------------------------------------------
  PR1    Dimensionless UH (483.4)  5-YR_SCS_Type_II_1.93in 20.052 5
  PR2    Dimensionless UH (483.4)  5-YR_SCS_Type_II_1.93in 21.814 5
  PR3    Dimensionless UH (483.4)  5-YR_SCS_Type_II_1.93in 7.057  5

  ******************
 ARM Runoff Summary

  ******************

  -------------------------------------------------------------------------------------------
   Total       Total   Total   Total       Peak     Runoff
   Precip      Losses  Runoff      Runoff      Runoff   Coeff

  Subcatchment         (in)     (in)    (in)    10^6 gal    CFS  (fraction)
  -------------------------------------------------------------------------------------------
  PR1    1.928       0.45    1.492   0.812       37.515   0.774
  PR2    1.928       0.431   1.51    0.895       40.833   0.783
  PR3    1.928       0.575   1.366   0.262       11.819   0.708

  WARNING ARM01: Computed UH depth for ARM subcatchment PR1 is not unity. Consider reducing wet w
  WARNING ARM01: Computed UH depth for ARM subcatchment PR2 is not unity. Consider reducing wet w
  WARNING ARM01: Computed UH depth for ARM subcatchment PR3 is not unity. Consider reducing wet w

  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.013)
  --------------------------------------------------------------

  WARNING 08: elevation drop exceeds length for Conduit C8

  *************
 Element Count

  *************
  Number of rain gages ...... 2
  Number of subcatchments ... 0
  Number of nodes ........... 12
  Number of links ........... 12
  Number of pollutants ...... 0
  Number of land uses ....... 0



  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval
  ------------------------------------------------------------------------
  100-YR_SCS_Type_II_3.43in SCS_Type_II_3.43in             INTENSITY    6 min.
  5-YR_SCS_Type_II_1.93in SCS_Type_II_1.93in             INTENSITY    6 min.

  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow
  -------------------------------------------------------------------------------
  J1                   JUNCTION           4718.19      4.00       0.0
  J2                   JUNCTION           4713.60      4.00       0.0
  J3                   JUNCTION           4713.50      4.27       0.0
  J-AR_N01             JUNCTION           4739.88      5.00       0.0    Yes
  J-AR_N02             JUNCTION           4742.12      5.00       0.0    Yes
  J-AR_S02             JUNCTION           4725.93      5.00       0.0    Yes
  JN_Ormsby01a         JUNCTION           4758.00      6.09       0.0    Yes
  JN_Ormsby02a         JUNCTION           4758.07      5.00       0.0    Yes
  OF1                  JUNCTION           4718.38      2.00       0.0
  J4                   OUTFALL               0.00      2.00       0.0
  CombinedStorage      STORAGE            4719.50     12.50       0.0
  SU2                  STORAGE            4721.50      5.00       0.0

  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J-AR_N02         J-AR_N01         CONDUIT           67.5    3.3240    0.0300
  C10              SU2              J2               CONDUIT          382.8    3.1624    0.0300
  C11              CombinedStorage  SU2              CONDUIT          115.0   -1.7394    0.0130
  C12              OF1              J2               CONDUIT          268.8    1.7787    0.0140
  C2               J-AR_N01         CombinedStorage  CONDUIT         1080.0    1.8870    0.0300
  C3               JN_Ormsby01a     J-AR_N02         CONDUIT         1118.6    1.4200    0.0300
  C4               JN_Ormsby02a     J-AR_S02         CONDUIT         1771.9    1.8142    0.0300
  C5               J-AR_S02         SU2              CONDUIT          400.0    1.1083    0.0300
  C6               J1               J2               CONDUIT          838.3    0.5475    0.0130
  C7               J2               J3               CONDUIT           54.9    0.1822    0.0130
  C8               J3               J4               CONDUIT         1117.7  421.6980    0.0130
  C9               SU2              J2               CONDUIT          364.2    2.1694    0.0130

  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               TRAPEZOIDAL          5.00    70.00     2.66    24.00        1  1212.24
  C10              Overflow_to_MountainSt     1.76   178.24     0.76   150.79        1  1311.63
  C11              CIRCULAR             2.50     4.91     0.63     2.50        1    54.10
  C12              Street               0.75    12.56     0.46    32.50        1   105.24
  C2               TRAPEZOIDAL          5.00    70.00     2.66    24.00        1   913.36
  C3               TRAPEZOIDAL          5.00    70.00     2.66    24.00        1   792.31
  C4               TRAPEZOIDAL          3.00    39.00     1.70    22.00        1   370.28
  C5               TRAPEZOIDAL          3.00    39.00     1.70    22.00        1   289.41
  C6               CIRCULAR             2.00     3.14     0.50     2.00        1    16.74



  C7               CIRCULAR             2.00     3.14     0.50     2.00        1     9.66
  C8               CIRCULAR             2.00     3.14     0.50     2.00        1   464.56
  C9               CIRCULAR             2.00     3.14     0.50     2.00        1    33.32

  ****************
  Transect Summary
  ****************

  Transect Overflow_to_MountainSt
  Area:
              0.0003     0.0010     0.0020     0.0037     0.0060
              0.0090     0.0127     0.0173     0.0226     0.0286
              0.0356     0.0453     0.0599     0.0772     0.0966
              0.1171     0.1381     0.1595     0.1813     0.2035
              0.2261     0.2491     0.2726     0.2966     0.3210
              0.3459     0.3712     0.3966     0.4222     0.4478
              0.4736     0.4996     0.5258     0.5522     0.5788
              0.6055     0.6323     0.6593     0.6864     0.7137
              0.7412     0.7691     0.7974     0.8258     0.8544
              0.8832     0.9121     0.9412     0.9705     1.0000
  Hrad:
              0.0153     0.0333     0.0478     0.0581     0.0729
              0.0874     0.0985     0.1108     0.1305     0.1487
              0.1542     0.1593     0.1275     0.1421     0.1602
              0.1682     0.1940     0.2199     0.2457     0.2707
              0.2962     0.3197     0.3430     0.3664     0.3911
              0.4079     0.4354     0.4634     0.4912     0.5186
              0.5442     0.5701     0.5949     0.6200     0.6468
              0.6734     0.6998     0.7261     0.7510     0.7757
              0.7971     0.8134     0.8377     0.8611     0.8867
              0.9120     0.9352     0.9608     0.9821     1.0000
  Width:
              0.0175     0.0292     0.0426     0.0667     0.0906
              0.1108     0.1379     0.1667     0.1913     0.2103
              0.2600     0.4051     0.5523     0.6150     0.6772
              0.6971     0.7125     0.7257     0.7385     0.7525
              0.7642     0.7810     0.7981     0.8144     0.8261
              0.8482     0.8527     0.8562     0.8597     0.8637
              0.8704     0.8765     0.8840     0.8908     0.8950
              0.8992     0.9036     0.9079     0.9139     0.9201
              0.9299     0.9455     0.9519     0.9590     0.9636
              0.9684     0.9752     0.9796     0.9881     1.0000

  Transect Street
  Area:
              0.0004     0.0018     0.0040     0.0072     0.0112
              0.0161     0.0219     0.0287     0.0363     0.0448
              0.0542     0.0645     0.0757     0.0878     0.1007
              0.1146     0.1294     0.1451     0.1616     0.1791
              0.1975     0.2167     0.2369     0.2579     0.2799
              0.3027     0.3264     0.3502     0.3741     0.3980
              0.4219     0.4458     0.4697     0.4937     0.5187
              0.5445     0.5712     0.5988     0.6273     0.6567
              0.6870     0.7182     0.7503     0.7833     0.8172
              0.8519     0.8876     0.9242     0.9616     1.0000
  Hrad:
              0.0161     0.0322     0.0482     0.0643     0.0804
              0.0965     0.1126     0.1287     0.1447     0.1608
              0.1769     0.1930     0.2091     0.2252     0.2412
              0.2573     0.2734     0.2895     0.3056     0.3217
              0.3377     0.3538     0.3699     0.3860     0.4021
              0.4181     0.4394     0.4708     0.5022     0.5335



              0.5647     0.5957     0.6267     0.6576     0.6870
              0.7150     0.7415     0.7668     0.7909     0.8140
              0.8360     0.8571     0.8774     0.8968     0.9155
              0.9336     0.9510     0.9679     0.9842     1.0000
  Width:
              0.0231     0.0462     0.0692     0.0923     0.1154
              0.1385     0.1615     0.1846     0.2077     0.2308
              0.2538     0.2769     0.3000     0.3231     0.3462
              0.3692     0.3923     0.4154     0.4385     0.4615
              0.4846     0.5077     0.5308     0.5538     0.5769
              0.6000     0.6154     0.6154     0.6154     0.6154
              0.6154     0.6154     0.6154     0.6308     0.6538
              0.6769     0.7000     0.7231     0.7462     0.7692
              0.7923     0.8154     0.8385     0.8615     0.8846
              0.9077     0.9308     0.9538     0.9769     1.0000

  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,
  not just on results from each reporting time step.
  *********************************************************

  ****************
  Analysis Options
  ****************
  Flow Units ............... CFS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 09/25/2019 00:00:00
  Ending Date .............. 09/26/2019 03:32:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Routing Time Step ........ 1.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 ft

  **************************        Volume        Volume
  Flow Routing Continuity        acre-feet      10^6 gal
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.000         0.000
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........        85.240        27.777
  External Outflow .........        35.312        11.507
  Flooding Loss ............        42.028        13.695
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         8.226         2.681
  Continuity Error (%) .....        -0.383



  *************************
  Highest Continuity Errors
  *************************
  Node CombinedStorage (5.19%)
  Node J3 (-2.49%)
  Node J2 (1.30%)

  ***************************
  Time-Step Critical Elements
  ***************************
  None

  ********************************
  Highest Flow Instability Indexes
  ********************************
  Link C8 (55)
  Link C7 (54)

  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :    -0.00
  Average Iterations per Step :     2.03
  Percent Not Converging      :     0.15

  ******************
  Node Depth Summary
  ******************

  ---------------------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type         Feet     Feet     Feet  days hr:min        Feet
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.00     0.00  4718.19     0  00:00        0.00
  J2                   JUNCTION     2.32     4.00  4717.60     0  12:21        4.00
  J3                   JUNCTION     0.19     0.32  4713.82     0  12:57        0.32
  J-AR_N01             JUNCTION     0.36     1.32  4741.20     0  13:11        1.32
  J-AR_N02             JUNCTION     0.29     1.09  4743.21     0  13:10        1.09
  J-AR_S02             JUNCTION     0.71     1.53  4727.46     0  14:25        1.53
  JN_Ormsby01a         JUNCTION     0.20     0.68  4758.68     0  13:34        0.68
  JN_Ormsby02a         JUNCTION     0.10     0.26  4758.33     0  13:37        0.26
  OF1                  JUNCTION     0.07     0.33  4718.71     0  11:55        0.33
  J4                   OUTFALL      0.20     0.34     0.34     0  12:57        0.33
  CombinedStorage      STORAGE      4.00     7.01  4726.51     0  14:37        7.01
  SU2                  STORAGE      2.53     4.77  4726.27     0  14:32        4.77

  *******************
  Node Inflow Summary
  *******************

  -----------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Fl
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balan
                                   Inflow   Inflow   Occurrence      Volume      Volume       Err



  Node       Type    CFS  CFS  days hr:min    10^6 gal    10^6 gal     Perce
  -----------------------------------------------------------------------------------------------
  J1     JUNCTION      0.00     0.00     0  00:00    0        0   0.0
  J2     JUNCTION      0.00    85.54     0  14:32    0     25.3   1.3
  J3     JUNCTION      0.00    27.00     0  12:57    0     11.2  -2.4

J-AR_N01    JUNCTION     10.47    58.73     0  13:10   0.471     6.11   0.0
J-AR_N02    JUNCTION     49.28    53.75     0  13:10    3.67     5.64   0.0
J-AR_S02    JUNCTION     64.08    66.62     0  14:19    18.9     19.7   0.2
JN_Ormsby01a    JUNCTION     14.12    14.12     0  13:34    1.97     1.97   0.1
JN_Ormsby02a    JUNCTION      3.25     3.25     0  13:34   0.756       0.756   0.7
OF1    JUNCTION     11.82    11.82     0  11:55   0.262       0.262  -0.3
J4    OUTFALL   0.00    30.03     0  12:57    0     11.5   0.0
CombinedStorage    STORAGE  37.51    57.06     0  13:11   0.812     6.99   5.4
SU2    STORAGE  40.83    85.40     0  14:28   0.895     26.2   0.4

  **********************
  Node Surcharge Summary
  **********************

  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------

 Max. Height   Min. Depth
    Hours   Above Crown    Below Rim

  Node                 Type      Surcharged           Feet     Feet
  ---------------------------------------------------------------------
  J2                   JUNCTION       15.23          2.000    0.000

  *********************
  Node Flooding Summary
  *********************

  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------

 Total   Maximum
  Maximum   Time of Max    Flood    Ponded

    Hours   Rate    Occurrence      Volume     Depth
  Node                 Flooded       CFS   days hr:min    10^6 gal   Feet
  --------------------------------------------------------------------------
  J2                     14.58     58.63      0  14:32      13.694     0.000

  **********************
 Storage Volume Summary

  **********************

  -----------------------------------------------------------------------------------------------
 Average     Avg  Evap Exfil   Maximum     Max    Time of Max    Maxi
  Volume    Pcnt  Pcnt  Pcnt    Volume    Pcnt     Occurrence    Outf

  Storage Unit          1000 ft3    Full  Loss  Loss  1000 ft3    Full    days hr:min    
  -----------------------------------------------------------------------------------------------
  CombinedStorage     81.462      28     0     0   152.032   51   0  14:37      22
  SU2   73.865      49     0     0   142.228   94   0  14:32      85

  ***********************
 Outfall Loading Summary

  ***********************

  -----------------------------------------------------------
 Flow   Avg       Max    Total
 Freq      Flow      Flow   Volume

  Outfall Node           Pcnt   CFS       CFS    10^6 gal



  -----------------------------------------------------------
  J4      99.32     15.63     30.03   11.506
  -----------------------------------------------------------
  System      99.32     15.63     30.03   11.506

  ********************
  Link Flow Summary
  ********************

  -----------------------------------------------------------------------------
  Maximum  Time of Max   Maximum    Max/    Max/
   |Flow|   Occurrence   |Veloc|    Full    Full

  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1     CONDUIT     50.96     0  13:10      6.68    0.04    0.24
  C10    CHANNEL     50.24     0  14:32      0.53    0.04    0.66
  C11    CONDUIT     22.75     0  12:51      5.85    0.42    1.00
  C12    CHANNEL     11.69     0  11:55      2.04    0.11    0.72
  C2     CONDUIT     55.03     0  13:11      1.94    0.06    0.63
  C3     CONDUIT     14.01     0  13:34      3.12    0.02    0.17
  C4     CONDUIT  2.95     0  13:37      0.61    0.01    0.29
  C5     CONDUIT     66.50     0  14:25      3.27    0.23    0.75
  C6     CONDUIT  0.00     0  00:00      0.00    0.00    0.50
  C7     CONDUIT     27.00     0  12:57     14.31    2.80    0.58
  C8     CONDUIT     30.03     0  12:57    >50.00    0.06    0.17
  C9     CONDUIT     34.91     0  14:32     11.84    1.05    1.00

  ***************************
  Flow Classification Summary
  ***************************

  -------------------------------------------------------------------------------------
  Adjusted    ---------- Fraction of Time in Flow Class ----------
   /Actual     Up    Down  Sub   Sup   Up    Down  Norm  Inlet

  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl
  -------------------------------------------------------------------------------------
  C1    1.00   0.35  0.00  0.00  0.11  0.55  0.00  0.00  0.62  0.00
  C10   1.00   0.00  0.50  0.00  0.50  0.00  0.00  0.00  0.50  0.00
  C11   1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.42  0.00
  C12   1.00   0.00  0.00  0.00  0.99  0.01  0.00  0.00  0.99  0.00
  C2    1.00   0.00  0.35  0.00  0.65  0.00  0.00  0.00  0.65  0.00
  C3    1.00   0.35  0.12  0.00  0.53  0.00  0.00  0.00  0.53  0.00
  C4    1.00   0.46  0.00  0.00  0.54  0.00  0.00  0.00  0.54  0.00
  C5    1.00   0.00  0.46  0.00  0.54  0.00  0.00  0.00  0.54  0.00
  C6    1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C7    1.00   0.00  0.00  0.00  0.01  0.99  0.00  0.00  0.00  0.00
  C8    1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.39  0.00
  C9    1.00   0.00  0.00  0.00  0.94  0.06  0.00  0.00  0.45  0.00

  *************************
 Conduit Surcharge Summary

  *************************

  ----------------------------------------------------------------------------
  Hours     Hours

 --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C10   0.01  0.01     13.70      0.01      0.01
  C11  14.31     14.31     15.82      0.01      0.01
  C12   0.01  0.01     15.73      0.01      0.01



  C2    0.01  0.01     14.20      0.01      0.01
  C5    0.01  0.01     14.16      0.01      0.01
  C7    0.01     15.23      0.01     15.53      0.01
  C9   14.44     14.44     15.23     13.79     13.79

  Analysis begun on:  Thu Nov  7 11:29:17 2019
  Analysis ended on:  Thu Nov  7 11:29:18 2019
  Total elapsed time: 00:00:01



 Stonegate Dam 
Hydrologic and Hydraulic Analysis 

October 2019 

Appendix D – HEC-RAS Model 
Figures 



Andersen Ranch Existing Conditions  – Inflow Locations
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Extent of RAS 2D Model Analysis  – Depth Map 



Andersen Ranch Existing Conditions  – Depth Map 
 

 

 



Andersen Ranch Proposed Grading – Depth Map 
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