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2.0 INTRODUCTION 

2.1 Authorization  

The  City  of  Laramie  has  contracted  Short  Elliott  Hendrickson  Inc.  (SEH)  to  complete  a  drainage 
master plan for the northern portion of the City of Laramie in response to many drainage problems 
in the area.   

2.2 Purpose and Scope 

The  purpose  of  the  North  Laramie  Drainage Master  Plan  is  to  analyze  the  existing  and  future 
drainage conditions, identify problem areas within the study area, and provide alternate methods to 
convey stormwater within the study area to enhance public safety and minimize property damage.  
The  drainage  master  plan  document  may  serve  as  a  guideline  for  addressing  water  quality 
degradation  and  flood  peak  increases  resulting  from  current  and  future  development within  the 
study area.    It may also be used to standardize storm drainage criteria for the City of Laramie and 
may be used to establish framework for future storm modeling of development. 
 
The drainage master plan entailed: 
 

 Holding three public meetings;  

 Obtaining survey data of existing stormwater management facilities; 

 Obtaining documents and  files  from  the City  including existing drainage and development 
plans and GIS data; 

 Performing a geotechnical investigation; 

 Performing a rainfall analysis for the study area; 

 Identifying probable flow paths and catchment areas under current land use; 

 Developing  base  hydrologic  prediction  models  for  existing  and  project  future  percent 
imperviousness for the 2‐, 5‐, 10‐, and 100‐year storm events; 

 Identifying existing stormwater management  facilities and  the adequacy of  their hydraulic 
operation under existing and proposed percent imperviousness;  

 Defining critical areas requiring stormwater management; 

 Qualitative analysis of possible alternatives to alleviate critical areas of potential flooding; 

 Quantitative  analysis  of  the  top  alternatives  from  the  qualitative  analysis  and  size  the 
necessary improvements, 

 Cost analysis of the top alternatives; and 

 Providing a recommended plan of improvements and correspond cost analysis. 

2.3 Public Process 

Two  initial public meetings were held at Fire Station No. 2 on Wednesday, June 23rd and Thursday, 
June 24th, 2010 from 6 to 8 pm.  The purpose of the public meetings was to make the public aware 
of  the  drainage master  plan  being  developed  and  to  gather  insight  and  information  on  problem 
areas from the citizens living within the study area.  Information collected from the public meeting 
attendees  can be  found  in Appendix A. A  third  public meeting was held on  January  26,  2011  to 
inform  the  citizens  of  hydrologic model  findings  and  possible  solutions  to  the  existing  drainage 
problems.   During these meetings, the public  identified multiple  locations of  local drainage.   These 
local issues are described throughout the report.  A meeting sign in sheet can be found in Appendix 
A. 
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2.4 Baseline Information 

Information used for the outfall study includes: 
 

 Topographic  mapping  information, mapped  using  aerial  photogrammetry,  was  obtained 
from  the  City  of  Laramie  as GIS  contours  at  two‐foot  contour  intervals  (City  of  Laramie, 
2010); 

 Existing Zoning and Proposed Land Use maps for the City of Laramie (City of Laramie, 2010); 

 NRCS soils maps for Albany County  (NRCS, 2007); 

 Flood Insurance Studies (FIS) and Flood Insurance Rate Maps (FIRM) updated in 1996; 

 Various drainage reports and development plans within the study area provided by the City 
of Laramie. 

2.4.1 Survey Data Collection and Structure Inventory 

Existing  storm  sewer  infrastructure  data  was  collected  by  Coffey  Engineering  and  Surveying 
throughout  the months  of  June  and  July  2010.    Additional  survey  data was  collected  by  Coffey 
Engineering and Surveying on August 26, 2011 and September 12, 2011.  Survey notes are located in 
Appendix B. 
 
During the survey data collection, photos were obtained of each of the structures surveyed, and the 
size, material,  and  overall maintenance  condition was  noted.    A  copy  of  the  photos  and  notes 
obtained is located in Appendix C. 

2.4.2 Geotechnical Investigation 

A  geotechnical  investigation  of  the  North  Laramie  study  area  was  performed  by  Terracon  to 
determine soil strata within the basin.   The geotechnical engineering report presents the results of 
the  subsurface exploration and provides geotechnical  recommendations  concerning drainage and 
slope stability.  A copy of the Geotechnical Report is located in Appendix D. 
 
As discussed  in  the geotechnical  report, groundwater was encountered at depths of 6  to 11  feet 
below  the ground surface.    In agreement with  this statement,  local staff has verified  that prior  to 
development a small channel ran along what now is Reynolds Street.  Also verifying this statement, 
the groundwater level appears to be evident in lower basin detention ponds after a rain event. 

2.5 Design Procedures 

Design  procedures  and  parameters  used  in  the  study  follow  those  recommended  by  the  City  of 
Laramie in the Request for Proposal for the North Laramie Drainage Master Plan.  Computer models 
used in the study include Colorado Urban Hydrograph Procedure (CUHP) 2005 version 1.3.3 (Urban 
Drainage and Flood Control District, 2010) and XPSWMM (XP Software, 2010).   
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3.0 STUDY AREA DESCRIPTION 

3.1 Location 

The study area is approximately four square miles located within the City of Laramie, Albany County, 
Wyoming.    It  is generally  located within the area bounded by 45th Street on the east, north of the 
Jacoby  Golf  Course;  north  of  the  University  of Wyoming  campus;  north  of  Ivinson  Street;  and 
bounded on the west by Union Pacific Railroad.  See Figure 1 below.   

 
Figure 1: Location Map 

3.2 Existing Outfalls 

The North Laramie study area has two outfalls at a common location at the northwest corner of the 
site and one outfall at the southwest corner of the site.   See Figure 1, above, for outfall  locations.  
The  systems outfall  into drainage ditches and eventually  into  the  Laramie River, which  is  located 
parallel to the west boundary of the study area and flows north.    In this report, the three systems 
will  be  commonly  referred  to  as  the  Curtis  Street  system,  the  Reynolds  Street  system  and  the 
LaBonte system.   

3.3 Flood History 

The North Laramie area can generally be divided into two halves, with the basins east of 15th Street 
referred  to as  “upstream” and  the basins west of 15th  Street  referred  to as  “downstream.”       As 
evidenced during the public meetings, North Laramie has experienced flooding within recent years.  
Stakeholders within the neighborhood have noted flooding along Reynolds Street and Curtis Street, 
as well as  localized  low spots within the area.    It was also noted that certain detention facilities  in 
the downstream portions of the basin have reached maximum volume during many rainfall events.  
A majority of  the  flooding appears  to occur within  the downstream basins near major  trunk  lines, 
though many localized spots were discussed during the public meetings. 
 

   

Curtis and Reynolds Outfall 

LaBonte Outfall 
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3.4 Land Characteristics 

Topography within the study area  is characterized as generally flat terrain at the downstream end 
(west end) of the site near the Laramie River and moderate slopes upstream.   
 
Vegetation in the study area consists of mostly irrigated turf areas due to urbanization, however in 
the upper portions of the study the historic vegetation is shown as prairie with minimal coverage. 
 
Soils within the study area are primarily Hydrologic Soils Group B interspersed with Hydrologic Soils 
Group C and D, as show in Figure 5.  Soil information within the study area was obtained using the 
Natural Resources Conservation Service  (NRCS) Soil Survey Geographic  (SSURGO) Database  (NRCS, 
2007). 

3.5 Land Use  

The  study  area  currently  includes  medium  density  residential,  commercial,  and  industrial 
development  in  the  southwest  portion  of  the  site;  low  density  residential  development  in  the 
southeast portion of the site; and is mostly undeveloped along the north boundary of the site. 
 
Current percent imperviousness for on‐site areas was determined using the City of Laramie existing 
Zoning Map (City of Laramie, 2010), shown in Figure 6.  Projected percent impervious for the study 
area was determined using a Future Land Use map created as part of the Laramie Comprehensive 
Plan adopted by the City Council on May 30, 2003 (City of Laramie, 2003), shown in Figure 7.   
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4.0 HYDROLOGIC MODEL 

4.1 General 

Flood Peaks  and hydrographs  for  the  study  area were determined using XPSWMM,  calibrated  to 
CUHP for the 100‐year storm event.   AutoCad Civil 3D and ArcInfo GIS were used to  identify basin 
parameters  required  for CUHP and XPSWMM.   The CUHP calibration  input  is  in Appendix E.   The 
Detention Pond Calculations are  found  in Appendix F.    Input and Output data  from XPSWMM  for 
both the existing and future model are in Appendix G and H, respectively. 

4.2 Rainfall Data 

Rainfall data  for  three weather  stations near  the  study area was obtained  from  the University of 
Wyoming Water Resources Data System (WRDS).  See Figure 8 for the location of the three rain gage 
locations.   Data received was 24‐hour rainfall depths from 1970 to present for two of the stations 
and from 1998 to present for the third station.  The data was evaluated for each of the stations and 
24‐hour  point  rainfall  depths  for  the  2‐,  5‐,  10‐,  and  25‐year  storm  event were  calculated.    An 
insufficient amount of data was collected to determine the 100‐year storm event rainfall depth.  The 
overall lack of data points reduces the confidence in the larger storm events. To determine the 24‐
hour  point  rainfall  depths  for  the  study  area,  the  point  rainfall  depth  values  from  each  of  the 
stations were weighted based on their distance from the study area.   Appendix I shows the values 
for each station.   The calculated 24‐hour point rainfall depths were compared to National Oceanic 
and Atmospheric Administration (NOAA) values calculated from NOAA Atlas Volume II‐Wyoming for 
the City of Laramie (NOAA 1973).   Table 1 below shows a comparison of the 24‐hour point rainfall 
depths. 
 

Table 1: Weather Station Data vs. NOAA Atlas Data for 24‐hour Point Rainfall Depths 

Design Storm 

Weighted Average 
of Weather Station 

Data (inches) 
NOAA 
(inches)

2‐year 1.1 1.2

5‐year 1.6 1.6

10‐year 2.1 1.8

25‐year 2.1 2.2

100‐year 2.6

 
The 24‐hour point rainfall data from WRDS was comparable to the NOAA Atlas values, and given the 
limited  data  available,  it  was  concluded  that  the  current  NOAA  values  are  a  more  accurate 
representation.   Therefore, one‐hour point  rainfall values  from  the NOAA Atlas were used  for  the 
hydrologic model.   The values used are shown  in Table 2.   A comparison between the NOAA atlas 
and the latest City of Laramie publication shows that the NOAA value used for the 100‐year design 
storm  is  slightly  higher  (0.1  inches),  and  therefore more  conservative,  than  the  100‐year  rainfall 
intensity  used  in  the  Informational  Bulletin  #2  of  the  City  of  Laramie  Community  Development 
Department – Code Administration Division.   
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Table 2: NOAA 1‐hour Point Rainfall Depths 

Design Storm 
Point Rainfall 
Depth (inches) 

2‐year 0.6
5‐year 0.9
10‐year 1.1
100‐year 1.9

4.3 XPSWMM and CUHP Parameters 

CUHP was used to determine two‐hour precipitation values for the 2‐, 5‐, 10‐, and 100‐year storm 
events.  Because of input requirements specific to CUHP, the one‐hour point rainfall depths shown 
in Table 2 are distributed over two hours  in five minute  increments.   The precipitation distribution 
depths, shown in Table 3 below, were input into the hydrologic model. 
 

Table 3: 2‐hour Precipitation Distribution Depths from CUHP 

Time  
(minutes) 

2‐year  
(inches) 

5‐year
(inches) 

10‐year
(inches) 

100‐year 
(inches) 

0:05  0.012  0.018 0.022 0.019 
0:10  0.024  0.033  0.041  0.057 

0:15  0.050  0.078  0.090  0.087 

0:20  0.096  0.138  0.165  0.152 

0:25  0.150  0.225  0.275  0.266 

0:30  0.084  0.117  0.132  0.475 

0:35  0.038  0.052  0.062  0.266 

0:40  0.030  0.040  0.047  0.152 

0:45  0.018  0.032  0.042  0.118 

0:50  0.018  0.032  0.035  0.095 

0:55  0.018  0.027  0.035  0.076 

1:00  0.018  0.027  0.035  0.076 

1:05  0.018  0.027  0.035  0.076 

1:10  0.012  0.027  0.035  0.038 

1:15  0.012  0.023  0.035  0.038 

1:20  0.012  0.020  0.028  0.023 

1:25  0.012  0.020  0.021  0.023 

1:30  0.012  0.020  0.021  0.023 

1:35  0.012  0.020  0.021  0.023 

1:40  0.012  0.014  0.021  0.023 

1:45  0.012  0.014  0.021  0.023 

1:50  0.012  0.014  0.021  0.023 

1:55  0.006  0.014  0.019  0.023 

2:00  0.006  0.012  0.014  0.023 

2:05  0.000  0.000  0.000 0.000 

 
Subbasin catchment parameters,  including area, basin  length, slope and distance to centroid were 
identified using  recent  topographic mapping provided by  the City of Laramie.   44  subbasins were 
delineated within the study area, shown  in both Figure 9a and Figure 9b.     Area,  length, and slope 
measurements were obtained using GIS.   A routing schematic  for these basins  is shown  in Figures 
10a through 10d.   
 
Areas for each of the hydrologic soil groups within each of the subbasins were determined using GIS. 
Weighted  soil  infiltration  parameters,  including  initial  and  final  infiltration  rates  and  decay 
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coefficients, were  calculated  for each of  the basins using  the  soil  infiltration parameters  listed  in 
Table  4.   Note  that  infiltration  rates were  estimated  in  the  geotechnical  investigation  using  the 
Hazen  equation.    Comparing  the  results  of  the  geotechnical  investigation  and  the  values 
recommended  by  the  Urban  Drainage  and  Flood  Control  District  (UDFCD)  showed  that  the 
recommended infiltration parameters are more conservative and were therefore used for this study. 
 

Table 4: Soil Infiltration Parameters 

SCS Soil 
Infiltration 

(inches/hour)  Decay 

Type  Fi  Fo  Coefficient

B  4.5  0.6  0.0018 

C/D  3  0.5  0.0018 

 
The type and density of  land use defines the magnitude of percent  impervious parameters used  in 
the hydrologic model.   Percent  impervious used for each of the existing  land use types and future 
land use types are listed in Table 5 and Table 6, respectively, below.  Weight percent impervious was 
determined  for each of  the  subbasins using GIS.    In  some  instances,  the weighted  future percent 
impervious was  lower  than  the  existing  percent  impervious,  due  to  the  limited  accuracy  of  the 
future  land use map.    In  these  instances,  the existing percent  impervious was used  for  the  future 
percent impervious. 
 

Table 5: Percent Impervious for Existing Land Uses in Study Area 

Existing Land Use  Percent Impervious 

Undeveloped  2

Low Density Residential 40

Medium Density Residential 60

Medium Density Residential w/
Independent Mobile Homes 

60

Multifamily  75

Neighborhood Business 80

General Business  85

Limited Business  85

Industrial  90

Commercial Wholesale 95

 
Table 6: Percent Impervious for Future Land Uses in Study Area 

Future Land Use  Percent Impervious 

Agriculture  2

Park/ Open Space  5

Auto‐Urban Residential 40

Suburban Residential 40

Urban Residential  40

Public/ Institutional 50

Urban University  50

Auto‐Urban Multi‐Family 75

Industrial  90

Auto‐Urban Commercial 95

Suburban Commercial 95

Urban Commercial  95
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XPSWMM Catchment width (w) parameters were calculated using, 
 

W =Lc[2‐(Ai+1‐Ai)/At] (Huber et al., 1984) 
 

Where Lc= length of the channel,  
Ai= area on the i

th side of the channel, and  
At = the total area of the catchment.   

 
Most  conveyance  elements  were  simulated  with  a  main  element  and  an  overflow  element.  
Following  recommendations  in  the  UDSWM  manual  (Boyle  Engineering  Corp.,  1985),  and  in 
accordance with  UDFCD  recommendations,  coefficients  for  overflow  conveyance  elements were 
increased  by  25  percent  to  yield  more  accurate,  dependable  results.    Two  types  of  overflow 
conveyance elements were used within  the  catchments; a grassed channel, and a  street.   Typical 
parameters used for each of the conveyance elements are shown in Table 7 below.   
 

 Table 7: Typical Conveyance Element Parameters 

 
Depth (feet)  Side Slopes H:V  Manning n 

Bottom Width 
(feet) 

Pipe     
Concrete    0.013  

HDPE    0.011  

Channel     

Main  3  3:1 0.044* 5 

Overflow    10:1 0.056*  

Street     

Main  0.5  0.020* 45 

Overflow  1  10:1 0.044*  

*increased by 25% 

4.4 Calibration 

Hydrographs produced by  XPSWMM  are  calibrated  to CUHP hydrographs  for  the  100‐year  event 
using two catchments within the study area.  Hydrograph model calibration is an iterative procedure 
of parameter evaluation and refinement used to compare simulated and observed values to ensure 
realistic  results.    Flood  peak  calibration  in  cubic  feet  per  second  (cfs)  is  summarized  on  Table  8 
below.    Flood  peak  and  hydrograph  calibration  was  achieved  by  multiplying  the  XPSWMM 
catchment width parameters for all catchments by 1.3.  This multiplication factor was applied to the 
catchment width parameter  for all other storm events.   For  future development within  the North 
Laramie  basin, we  recommend  using  this  XPSWMM model  or  requiring  that  the model  used  is 
calibrated to yield the same results as this model.   
 

Table 8: Flood Peak Calibration, XPSWMM to CUHP 

  Flood Peak (cfs) 
Percent different 

from CUHP 

Catchment  CUHP  XPSWMM  Coefficient 

CL  150  174  15% 

CU  253  220  ‐16% 
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4.5 Street Capacity 

A typical urban street section was obtained from the City and used to determine street capacities.  
The Urban Typical Section with Curb, Gutter and Sidewalk used for modeling purposes  is shown  in 
Figure 2. 

 
Figure 2: Typical Urban Street Section 

 
For modeling purposes, it was assumed that the streets could carry a maximum of one foot of flow 
above the flow line during the 100‐year event.  Figure 3 is a rating curve of Discharge vs. Slope.  The 
maximum  street capacity  should be examined  further  in  final design using City of Laramie design 
criteria that is to be produced in the future.   
 
 

 
Figure 3: Typical Urban Street Section Capacity Rating Curve 

4.6 Detention Areas 

Eleven  existing  detention  facilities  were  incorporated  into  the  existing  and  future  condition 
hydrologic  models.    Volumes  were  determined  using  the  existing  two‐foot  contour  interval 
topography  provided  by  the  City  of  Laramie. Outlet  and  spill  crest  information was  collected  by 
Coffey Engineering and Surveying throughout the months of June and July of 2010.  See Table 9 for 
location and approximate volume of each of the detention areas. 
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Table 9: Location and Approximate Volume of Detention Areas 

XPSWMM Node Name  Location 
Approximate Volume 

 (acre‐feet)

2122 (CM02)  10th Street and Beaufort Street 1.9 
RM07  22nd Street and Reynolds Street 3.2 

2407 (RM02)  22nd Street and Binford Street 7.8 

RU05  30th Street and Reynolds Street (NE) 1.3 

2634 (RU04)  30th Street  and Reynolds Street (SE) 11.7 

2490 (RM03)  Bath Street  and Reynolds Street 4.4 

RM08  22nd Street and Nighthawk Drive 7.4 

RM06  17th Street and Reynolds Street 3.7 

LM01  15th Street and Harney Street (NE) 1.4 

LM02  15th Street and Harney Street (SE) 1.4 

LL10  LaBonte Park (9th Street and Canby Street) 20.0 

4.7 Addition of LaBonte Subbasins 

The  original  North  Laramie  Drainage Master  Plan  did  not  contain  subbasins  LL05  through  LL09, 
located  just  south  of  LaBonte  Park.    At  the  75%  submittal,  it was  recommended  to  the  City  of 
Laramie  to  add  these  subbasins  to  the  study.    LaBonte  Park  pond  appeared  to  be  the  best 
opportunity to reduce peak flows in the lower portions of the basin. 
 
For  the hydrologic analysis of  these additional subbasins,  the delineation  for  these subbasins was 
adapted from the West Campus Drainage Study and Recommended  Improvements Report for City 
of  Laramie prepared by Nolte Associates,  Inc. and dated  June 2009.   The  remainder of  the basin 
characteristics  were  calculated  and  determined  using  the  same  procedure  as  discussed  in  the 
beginning  of  this  section.    The  XPSWMM  model  was  updated  to  include  these  six  additional 
subbasins.    Since  LaBonte Park pond does not have one  specific outfall  and  it uses  a  few of  the 
inflow pipes as pond outfalls, LaBonte Park pond was modeled as a retention pond with no outlet 
except an overflow weir. 

4.8 Results 

Flood peaks for the 2‐, 5‐, 10‐, and 100‐year flood events for each of the subbasins are summarized 
in Tables 10 and 11.   Table 12 shows the percent  increase of flows from existing to future percent 
impervious  values,  calculated  by  taking  the  Future  Flow minus  the  Existing  Flow  and  then  the 
difference divided by the Existing Flow. 
 
A significant  increase  in  flows occurs  in all subbasins which are currently undeveloped.   These are 
primarily  located  in  the  upstream  portion  of  the  North  Laramie  basin.    The  existing  percent 
imperviousness in these subbasins is 2% allowing many flows to infiltrate prior to leaving the basin.  
The  significant  increase  in  flows  is  caused by  the  significant  increase  in percent  impervious upon 
development of these subbasins.   
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Table 10: Existing Flood Peaks 

 
Subbasin 

Percent 
Impervious 

2‐year
(cfs) 

5‐year
(cfs) 

10‐year
(cfs) 

100‐year 
(cfs) 

CL01  2  2 3 4 66 

CL02  2  3 4 5 70 

CL03  23  27 40 49 106 

CL04  58  50 78 96 184 

CL05  52  76 117 144 273 

CL06  67  56 93 118 228 

CL07  62  46 71 88 166 

CL08  53  38 58 71 146 

CL09  5  2 4 4 52 

CM01  2  3 5 6 79 

CM02  19  42 63 78 209 

CU01  2  10 15 18 256 

LL01  73  83 133 166 320 

LL02  73  66 110 140 274 

LL03  61  28 43 53 101 

LL04  64  52 81 101 190 

LL05  71  17  28  35  66 
LL06  75  30  47  59  111 
LL07  75  79  124  155  300 
LL08  87  39  63  82  170 
LL09  86  56  95  122  245 
LL10  61  22  35  44  90 
LM01  75  26 41 51 105 

LM02  75  55 84 104 216 

RL01  66  40 63 79 147 

RL02  71  54 89 115 236 

RL03  93  38 62 80 168 

RM01  47  16 25 30 58 

RM02  40  45 71 88 170 

RM03  40  34 51 63 142 

RM04  35  20 31 37 90 

RM05  63  43 66 81 181 

RM06  74  79 125 156 299 

RM07  34  27 40 49 111 

RM08  27  25 38 47 104 

RM09  45  30 46 57 107 

RM10  2  2 3 4 64 

RM11  56  50 77 96 183 

RU01  31  47 71 88 207 

RU02  40  33 49 61 130 

RU03  41  24 37 46 94 

RU04  40  40 60 74 190 

RU05  35  15 22 27 71 

RU06  45  82 126 156 302 
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Table 11: Future Flow Peaks 

 
Subbasin 

Percent 
Impervious 

2‐year
(cfs) 

5‐year
(cfs) 

10‐year
(cfs) 

100‐year 
(cfs) 

CL01  40  42 65 80 158 

CL02  52  56 88 109 215 

CL03  47  51 78 97 186 

CL04  58  50 78 96 184 

CL05  52  76 117 144 273 

CL06  67  56 93 118 228 

CL07  62  46 71 88 166 

CL08  70  49 75 92 183 

CL09  92  39 60 75 142 

CM01  45  67 102 126 234 

CM02  40  86 130 160 319 

CU01  43  177 277 345 691 

LL01  73  83 133 166 320 

LL02  73  66 110 140 274 

LL03  61  28 43 53 101 

LL04  64  52 81 101 190 

LL05  71  17  28  35  66 
LL06  75  30  47  59  111 
LL07  75  79  124  155  300 
LL08  87  39  63  82  170 
LL09  91  58  98  126  255 
LL10  61  22  35  44  90 
LM01  75  26 41 51 105 

LM02  75  55 84 104 216 

RL01  66  40 63 79 147 

RL02  71  54 89 115 236 

RL03  93  38 62 80 168 

RM01  47  16 25 30 58 

RM02  40  45 71 88 170 

RM03  42  36 54 66 148 

RM04  37  21 32 40 94 

RM05  63  43 66 81 181 

RM06  74  79 125 156 299 

RM07  38  30 45 55 121 

RM08  40  36 55 68 141 

RM09  45  30 46 57 107 

RM10  40  42 65 79 150 

RM11  56  50 77 96 183 

RU01  40  59 91 112 249 

RU02        40  33 49 61 130 

RU03        41  24 37 46 94 

RU04        40  40 60 74 190 

RU05        39  17 25 31 76 

RU06  45  82 126 156 302 
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Table 12: Percent Increase of Flows from Existing to Future 

Subbasin 2‐year  5‐year 10‐year 100‐year 

CL01  2000%  2067%  1900%  139% 
CL02  1767%  2100%  2080%  207% 
CL03  89%  95%  98%  75% 
CL04  0%  0%  0%  0% 
CL05  0%  0%  0%  0% 
CL06  0%  0%  0%  0% 
CL07  0%  0%  0%  0% 
CL08  29%  29%  30%  25% 
CL09  1850%  1400%  1775%  173% 
CM01  2133%  1940%  2000%  196% 
CM02  105%  106%  105%  53% 
CU01  1670%  1747%  1817%  170% 
LL01  0%  0%  0%  0% 
LL02  0%  0%  0%  0% 
LL03  0%  0%  0%  0% 
LL04  0%  0%  0%  0% 
LL05  0%  0%  0%  0% 
LL06  0%  0%  0%  0% 
LL07  0%  0%  0%  0% 
LL08  0%  0%  0%  0% 
LL09  4%  3%  3%  4% 
LL10  0%  0%  0%  0% 
LM01  0%  0%  0%  0% 
LM02  0%  0%  0%  0% 
RL01  0%  0%  0%  0% 
RL02  0%  0%  0%  0% 
RL03  0%  0%  0%  0% 
RM01  0%  0%  0%  0% 
RM02  0%  0%  0%  0% 
RM03  6%  6%  5%  4% 
RM04  5%  3%  8%  4% 
RM05  0%  0%  0%  0% 
RM06  0%  0%  0%  0% 
RM07  11%  13%  12%  9% 
RM08  44%  45%  45%  36% 
RM09  0%  0%  0%  0% 
RM10  2000%  2067%  1875%  134% 
RM11  0%  0%  0%  0% 
RU01  26%  28%  27%  20% 
RU02  0%  0%  0%  0% 
RU03  0%  0%  0%  0% 
RU04  0%  0%  0%  0% 
RU05  13%  14%  15%  7% 
RU06  0%  0%  0%  0% 
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5.0 PRELIMINARY IDENTIFICATION OF FLOOD PRONE AREAS 

One major  cause  of  flooding  in  the North  Laramie  basin  is  caused  by  a  backwater  effect; most 
significantly  in  low  slope  areas.    Backwater  or  ponding  downstream  increases  water  surface 
elevations  downstream  and  results  in  a  reduction  in  hydraulic  head  between  downstream  and 
upstream  areas.    This  reduces  the  ability  of  the  stormwater  conveyance  system  to  quickly  pass 
stormwater downstream.  When the capacity of the stormwater conveyance system is limited by a 
small change  in hydraulic head, the stormwater cannot be directly conveyed downstream and the 
model  “ponds”  this  water.    Consequently,  this  water  is  “stored”  or  ponded  in  the  streets  and 
neighborhoods until it can be removed by gravity flow and this ponded water creates flooding in the 
neighborhood.    This  cause  of  flooding  predominately  occurs  along  the  low  slope  areas  near  the 
outfall. 
 
A second major cause of flooding in the study area is inadequate conveyance to transport the peak 
flows.    Under  these  cases,  the model  “stores”  waters  upstream  of  the  reach  with  inadequate 
conveyance until it has the capacity to transport the flows.  This flooding can occur anywhere in the 
catchment, but  it  is most common when  flow conveyance  is  limited by storm sewer capacity and 
where the discharge from a number of catchments combines and overwhelms the carrying capacity 
of the streets, channels, and storm sewers downstream.   
 
To  simplify  the discussion of  flood prone  areas,  the major  stormwater  conveyance  routes  in  the 
study were divided into reaches.  Reaches are identified in Figure 11.  Tables 13 and 14 identify flood 
prone  areas  for  the  2‐,  5‐,  10‐,  and  100‐year  events,  for  the  existing  and  future  conditions, 
respectively, while  the below discussion  focuses on both  the minor  (2‐year) and major  (100‐year) 
events.   The analysis  incorporated  the best available  information on existing detention areas, but 
assumes no new detention areas for future conditions.       

5.1 Existing Percent Imperviousness 

Refer  to Figure 12  for  location of  flooding areas  for  the 2‐ and 100‐year events with  the existing 
percent  imperviousness.    A majority  of  these  local  flooding  areas  were  also  identified  by  local 
citizens during the public meetings described in Section 2.3. 
 
Reach  1,  located  in  the  northern part of  the  study  area,  shows no  flooding  areas  for  the  2‐year 
event. Minor  flooding  is observed along Beaufort Street between 9th Street and 10th Street during 
the 100‐year event. 
 
Reach  2,  located  in  the  northwest  part  of  the  study  area,  shows  flooding  at  the  intersection  of 
Downey  Street  and  9th  Street  during  the  2‐year  event.    During  the  100‐year  event,  9th  Street 
between Curtis Street and Downey Street will flood. 
 
Reach 3,  located  in  the  eastern  section of  the  study  area, will  experience no  significant  flooding 
during the 2‐year event.  Reynolds Street between 22nd Street and 30th Street, as well as 30th Street 
between Grays Gable Road and Reynolds Street, will experience flooding during the 100‐year event. 
 
Reach  4  is  located  north  of  Reynolds  Street  along  22nd  Street.    No  significant  flooding  will  be 
experienced in this reach during the 2‐year event.  During the 100‐year event, flooding is anticipated 
at the intersection of 22nd Street and Reynolds Street. 
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Reach  5  is  located  south  of  Reynolds  Street  along  22nd  Street.    No  significant  flooding  will  be 
experienced in this reach during the 2‐year event.  Flooding will be experienced from Hancock Street 
to Reynolds Street along 22nd Street during the 100‐year event. 
 
Reach 6 receives runoff from Reaches 3, 4, and 5 which influences flooding in the Reach.  During the 
two year event, flooding is anticipated in the lower part of the Reach, bounded on the west and east 
by 4th Street and 9th Street, and bounded on the north and south by Reynolds Street and Hancock 
Street.  During the 100‐year event, flooding is anticipated in the reach during the 2‐year event and 
along Reynolds Street from 9th Street to the west to 22nd Street to the east. 
 
Flooding  in Reach 7,  located  in the southwest part of the Study area,  is strongly  influenced by the 
multifamily development  in the upper part of the reach which causes  large flood peak discharges.  
Flooding  is anticipated all along  the Reach,  roughly a diagonal between  the  intersection of Shield 
Street and 9th Street to the intersection of Harney Street and 15th Street during the 2‐ and 100‐year 
event. 
 
Reach  8  is  the  outfall  area  and  receives  runoff  from  all  Reaches  in  the  Study  area.    Reach  8  is 
strongly  influenced  by  backwater  effects.   Due  to  topographic  conditions,  stormwater  flows  are 
directed in two paths at the intersection of Curtis Street and 7th Street, one path located along Curtis 
Street, the other flowing to the southwest towards Hancock Street.  Once the storm sewer in Curtis 
Street  is  filled to capacity, stormwater  flows tend to  follow the southwestern path.   During the 2‐
year event,  lands  south of Curtis  Street  are  flooded.   During  the 100‐year event,  all  lands  in  the 
Reach are flooded.   
 
Reach  9,  located  south  of  LaBonte  Park,  is  independent  of  all  other  reaches.    Flooding  at  the 
intersection of 3rd Street and Canby Street will occur  in this reach during a 2‐year event.   During a 
100‐year event, flooding will occur at the intersections of 6th Street and Canby Street and 3rd Street 
and Canby Street and along 3rd Street, 6th Street, Canby Street and Harney Street west of 3rd Street.  
Flooding is this reach is a result of extremely low slopes within the reach. 

5.2 Future Percent Imperviousness 

Refer  to  the  Figure  13  for  location  of  flooding  areas  for  the  2‐  and  100‐year  events with  future 
percent imperviousness. 
 
Future condition flooding  is similar to existing condition flooding.   The only exception  is additional 
flooding in Reach 2. 
 
In Reach 2, flooding will appear along 9th Street between Curtis Street and Downey Street.  For the 
100‐year event,  flooding  is anticipated on 9th Street between Curtis Street and Beaufort Street as 
existing conditions but will extend north of Beaufort Street along 9th Street to Seeton Street.   

5.3 Existing Detention Ponds  

The hydrologic  analysis  indicates  some  existing detention ponds  successfully detain  the 100‐year 
event while others do not.  Ponds working properly include those identified as nodes RM03 (2490), 
RM02, RM07 and RM08.  Ponds overtopping during the 100‐year event include RU04 (2634), RU05, 
RM06, LM01, LM02, CM02 (2122) and LL10. 
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Table 13: North Laramie Problem Areas ‐ Existing Percent Impervious 

Reach   Location 
Major Areas, 

Streets  2‐year event  5‐year event  10‐year event  100‐year event 

1  Northeast  
Undeveloped 
upstream areas, 
Beaufort St.  

No significant flooding  No significant flooding  No significant flooding 
Along Beaufort St. between 
9th St. and 10th St. 

2  Northwest  9th St., Curtis St. 
Intersection Downey St. 
and 9th St. 

Along 9th St. between Curtis 
St. and Beaufort St. 

Along 9th St. between 
Curtis St. and Seeton St. 

Along 9th St. between Curtis 
St. and Seeton St. 

3  Southeast 
Grays Gable Road, 
Alta Vista Drive, 
30th St.  

No significant flooding  No significant flooding 
Intersection 30th St.  and 
Reynolds St. 

Along 30th St.  between 
Grays Gable Road Road and 
Reynolds St. 

      Reynolds St.          
Along Reynolds St. between 
22nd St.  and 30th St.  

4  North Central 
22nd St. north of 
Reynolds St. 

No significant flooding  No significant flooding  No significant flooding 
Intersection 22nd St. and 
Reynolds St. 

5  South Central 
22nd St. south of 
Reynolds St. 

No significant flooding 
Near Hancock St. and 22nd 
St. 

Near Hancock St. and 22nd 
St. 

Hancock St. to Reynolds St. 

6  Central 
Reynolds St., 9th 
St., and Hancock 
St. 

Along 9th St. between 
Reynolds St. and Hancock 
St. 

Along 9th St. between 
Reynolds St. and Hancock St.

Along 9th St.  between 
Reynolds St. and Hancock 
St. 

Along Reynolds St. between 
22nd St. and 9th St. 

        
Along Hancock St. 
between 9th St. and 4th St.  

Near 15th St. and Reynolds 
St. 

Near 15th St. and Reynolds 
St. 

Along 9th St. between 
Reynolds St. and Hancock St. 

           
Along Hancock St. between 
9th St. and 4th St. 

Along Hancock St. between 
9th St. and 4th St. 

Along Hancock St. between 
9th St. and 4th St. 

7  South 
Harney St., 14th 
St., Gibbon St., 
11th St. 

Along Harney St. between 
14th St. and 15th St. 

Along Harney St. between 
14th St. and 15th St. 

Along Harney St. between 
14th St. and 15th St. 

Along Harney St. between 
14th St. and 15th St. 

     
Canby, 9th St., 
Hancock St. 

Along 14th St. between 
Harney St. and Gibbon St. 

Along 14th St. between 
Harney St. and Gibbon St. 

Along 14th St. between 
Harney St. and Gibbon St. 

Along 14th St. between 
Harney St. and Gibbon St. 

        
Along Gibbon St. between 
14th St. and 11th St. 

Along Gibbon St. between 
14th St. and 11th St. 

Along Gibbon St. between 
14th St. and 11th St. 

Along Gibbon St. between 
14th St. and 11th St. 

        
Along 11th St. between 
Gibbon St. and Canby St. 

Along 11th St. between 
Gibbon St. and Canby St. 

Along 11th St. between 
Gibbon St. and Canby St. 

Along 11th St. between 
Gibbon St. and Canby St. 

        
Along Canby St. between 
11th St. and 9th St. 

Along Canby St. between 
11th St. and 9th St. 

Along Canby St. between 
11th St. and 9th St. 

Along Canby St. between 
11th St. and 9th St. 
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Reach   Location 
Major Areas, 

Streets  2‐year event  5‐year event  10‐year event  100‐year event 

 7   South 
 Canby, 9th St., 
Hancock St. 

Along 9th St. between 
Canby St. and Shield St. 

Along 9th St. between Canby 
St. and Shield St. 

Along 9th St. between 
Canby St. and Shield St. 

Along 9th St. between Canby 
St. and Shield St. 

        
From Shield St. and 9th St. 
to 4th St. and Hancock St. 

From Shield St. and 9th St. to 
4th St. and Hancock St. 

From Shield St. and 9th St. 
to 4th St. and Hancock St. 

From Shield St. and 9th St. to 
4th St. and Hancock St. 

8  West, Outfall    
Curtis St. from 7th St. to 3rd 
not flooded 

Curtis St. from 7th St. to 3rd 
not flooded 

Curtis St. from 7th St. to 3rd 
not flooded 

Entire area flooded 

        
Entire area to south of 
Curtis St. flooded 

Area south of Curtis St. 
flooded 

Area south of Curtis St. 
flooded 

Area south of Curtis St. 
flooded  

9 
South of 
LaBonte Park 

Canby St., Harney 
St. Outfall 

Intersection of 3rd St. and 
Canby St. Flooded 

Intersection of 3rd St. and 
Canby St. Flooded 

Along Canby St. from 3rd St. 
to 6th St. 

Entire area flooded 

       
Intersection of 6th St. and 
Canby St. Flooded 

Along 6th St. from Lewis St. 
to Canby St.   

         
Along 3rd St. between 
Canby St. and Harney St.   
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Table 14: North Laramie Problem Areas ‐ Future Percent Impervious 

Reach   Location 
Major Areas, 

Streets  2‐year event  5‐year event  10‐year event  100‐year event 

1  Northeast  
Undeveloped 
upstream areas, 
Beaufort St.  

No significant flooding 
Along Beaufort St. between 
9th St. and 10th St. 

Along Beaufort St. 
between 9th St. and 10th 
St. 

Along Beaufort St. between 
9th St. and 10th St. 

2  Northwest  9th St., Curtis St. 
Along 9th St. between 
Curtis St. and Downey St. 

Along 9th St. between Curtis 
St. and Beaufort St. 

Along 9th St. between 
Curtis St. and Seeton St. 

Along 9th St. between Curtis 
St. and Seeton St. 

3  Southeast 
Grays Gable Road, 
Alta Vista Drive, 
30th St.  

No significant flooding  No significant flooding 
Intersection 30th St.  and 
Reynolds St. 

Along 30th St.  between 
Grays Gable Road and 
Reynolds St. 

      Reynolds St.          
Along Reynolds St. between 
22nd St. and 30th St.  

4 
North 
Central 

22nd St. north of 
Reynolds St. 

No significant flooding  No significant flooding  No significant flooding 
Intersection 22nd St. and 
Reynolds St. 

5 
South 
Central 

22nd St. south of 
Reynolds St. 

No significant flooding 
Near Hancock St. and 22nd 
St. 

Near Hancock St. and 
22nd St. 

Hancock St. to Reynolds St. 

6  Central 
Reynolds St., 9th St., 
and Hancock St. 

Along 9th St. between 
Reynolds St. and Hancock 
St. 

Along 9th St. between 
Reynolds St. and Hancock St.

Along 9th St.  between 
Reynolds St. and Hancock 
St. 

Along Reynolds St. between 
22nd St. and 9th St. 

        
Along Hancock St. 
between 9th St. and 4th St.  

Near 15th St. and Reynolds 
St. 

Near 15th St. and 
Reynolds St. 

Along 9th St. between 
Reynolds St. and Hancock St. 

           
Along Hancock St. between 
9th St. and 4th St. 

Along Hancock St. 
between 9th St. and 4th St.

Along Hancock St. between 
9th St. and 4th St. 

7  South 
Harney St., 14th St., 
Gibbon St., 11 th St. 

Along Harney St. between 
14th St. and 15th St. 

Along Harney St. between 
14th St. and 15th St. 

Along Harney St. 
between 14th St. and 15th 
St. 

Along Harney St. between 
14th St. and 15th St. 

     
Canby, 9th St., 
Hancock St. 

Along 14th St. between 
Harney St. and Gibbon St. 

Along 14th St. between 
Harney St. and Gibbon St. 

Along 14th St. between 
Harney St. and Gibbon St. 

Along 14th St. between 
Harney St. and Gibbon St. 

        
Along Gibbon St. between 
14th St. and 11th St. 

Along Gibbon St. between 
14th St. and 11th St. 

Along Gibbon St. 
between 14th St. and 11th 
St. 

Along Gibbon St. between 
14th St. and 11th St. 

        
Along 11th St. between 
Gibbon St. and Canby St. 

Along 11th St. between 
Gibbon St. and Canby St. 

Along 11th St. between 
Gibbon St. and Canby St. 

Along 11th St. between 
Gibbon St. and Canby St. 

        
Along Canby St. between 
11th St. and 9th St. 

Along Canby St. between 
11th St. and 9th St. 

Along Canby St. between 
11th St. and 9th St. 

Along Canby St. between 
11th St. and 9th St. 
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Reach   Location 
Major Areas, 

Streets  2‐year event  5‐year event  10‐year event  100‐year event 

 7   South 
 Canby, 9th St., 
Hancock St. 

Along 9th St. between 
Canby St. and Shield St. 

Along 9th St. between Canby 
St. and Shield St. 

Along 9th St. between 
Canby St. and Shield St. 

Along 9th St. between Canby 
St. and Shield St. 

        
From Shield St. and 9th St. 
to 4th St. and Hancock St. 

From Shield St. and 9th St. to 
4th St. and Hancock St. 

From Shield St. and 9th St. 
to 4th St. and Hancock St. 

From Shield St. and 9th St. to 
4th St. and Hancock St. 

8 
West, 
Outfall 

  
Curtis St. from 7th St. to 3rd 
not flooded 

Curtis St. from 7th St. to 3rd 
not flooded 

Curtis St. from 7th St. to 
3rd not flooded 

Entire area flooded 

        
Entire area to south of 
Curtis St. flooded 

Area south of Curtis St. 
flooded 

Area south of Curtis St. 
flooded 

Area south of Curtis St. 
flooded  

9 
South of 
LaBonte 
Park 

Canby St., Harney 
St. Outfall 

Intersection of 3rd St. and 
Canby St. Flooded 

Intersection of 3rd St. and 
Canby St. Flooded 

Along Canby St. from 3rd 
St. to 6th St. 

Entire area flooded 

       
Intersection of 6th St. and 
Canby St. Flooded 

Along 6th St. from Lewis 
St. to Canby St.   

         
Along 3rd St. between 
Canby St. and Harney St.   
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6.0 ANALYSIS OF ALTERNATIVE IMPROVEMENTS 

6.1 General 

The  hydrologic  analysis  indicated  development  in  the  study  area will  increase  the magnitude  of 
flood peaks for basins that are currently undeveloped.   The hydrologic analysis also  indicated that 
the existing system floods under the existing conditions.  The three major areas of potential flooding 
identified in the North Laramie drainage area are: 
 

 Increased discharge due to development in the north and east (Curtis Street system); 

 Upstream capacity during large events (especially in the Reynolds Street system); and 

 Downstream capacity/backwater effect toward all outfalls. 
 
The additional LaBonte subbasins described  in Section 4.7 are not  included  in this analysis as they 
were added later in the study. 

6.2 Qualitative Analysis of Alternative Improvements 

In  response  to  the  three major  areas  of  potential  flooding,  a  scoring matrix was  developed  to 
qualitatively analyze possible solutions.  See Appendix J for the Conceptual Solution Scoring Matrix.  
The matrix involved determining all possible solutions to each of the three major areas of potential 
flooding mentioned above and  rating each of  the  solutions based on  costs, maintenance, proven 
acceptance, and hydrologic  impact on  the minor and major storm events.   Each of  the categories 
was  scored  according  to  the  effectiveness within  the North  Laramie project  area using  a  “+”  for 
positive  impacts,  “0”  for  no  impact  and  “‐”  for  negative  impacts.    The  scores  were  completed 
independently by three team members.  The scores were summed for an overall rating for each of 
the solutions.  The solutions were then ranked, by problem, according to their overall score and the 
highest ranked solutions were chosen for the alternative improvements.   
 
It was noted  that  for  the  “Increased discharge due  to development” and  the  “Upstream  capacity 
during  large  events”,  a  potential  solution  for  each  by  far  out‐weighed  the  others  in  its  positive 
impacts.   Therefore,  for  these  two major areas of potential  flooding, one solution was used.   The 
highest  ranked  solution  for  “Increased  discharge  due  to  development” was  the  requirement  for 
detention within  the  basin  upon  future  development.   Note  that  Low  Impact Development  also 
ranked high and  is encouraged within  these basins  to detain  the  smaller events  to historic  flows.  
However, detention will still be needed for large events.   
 
The highest ranked solutions for “Upstream capacity during large events” were to modify/optimize 
existing detention and, if necessary, provide additional detention.  This would include modifying the 
existing outlet structure  to  release at historic  rates  for all storm events  (full‐spectrum detention), 
enlarge existing ponds when possible and necessary, and add new detention ponds when possible 
and necessary. 
 
The  four highest  ranked  solutions  for  “Downstream  capacity  / backwater  effect” were  floodplain 
management/floodproofing,  additional  trunk  line  systems,  upsize  existing  trunk  line  system,  and 
providing regional detention.   It was noted that floodplain management/floodproofing should be a 
part of all solutions in some manner and therefore was not included into the structural alternatives.  
The  solutions  for each of  the  three major areas of potential  flooding were combined  to  form  the 
following three alternative solutions to quantitatively analyze.  The three alternatives are: 
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1. Require detention for future development, modify/optimize existing detention and add 
additional  detention,  upsize  the  existing  trunk  line  storm  sewer  system  and  provide 
floodproofing where necessary. 

2. Require detention for future development, modify/optimize existing detention and add 
additional  detention,  add  additional  trunk  line  storm  sewer  systems  and  provide 
floodproofing where necessary. 

3. Require detention for future development, modify/optimize existing detention and add 
additional detention and provide downstream regional detention, upsize existing trunk 
line storm sewer system and provide floodproofing where necessary. 

6.3 Quantitative Analysis of Alternative Improvements 

The  solutions  for both  “Increased discharge due  to development” and  “Upstream  capacity during 
large events” are the same for all three alternatives; therefore, they were analyzed first and added 
to  each  base  alternative  model  created.    Design  Criteria  was  used  throughout  all  qualitative 
analyses.  One foot of flow depth within the street was considered allowable and was checked with 
FlowMaster using normal depth for different slopes.  A depth greater than one foot within the street 
was considered flooding.  Pipe capacities were also checked with FlowMaster.   

6.3.1 Upstream Improvements 

Upstream improvements include requiring detention for future development in undeveloped areas, 
modifying existing detention ponds, and adding new detention in developed areas. Figure 14 shows 
pond modifications and required detention for undeveloped areas. 
 
Subbasins CU01, CM01, CL01, CL02 and RM10 are  currently undeveloped basins  (existing percent 
impervious is 2%).  For these subbasins, detention is required for all future development and release 
rates for the detention must not exceed existing or “historic” rates.   It  is recommended that these 
undeveloped areas release the 100‐year event at 10‐year “historic” release rates to help reduce the 
flooding in the lower portions of North Laramie.  Assuming that these basins will release at “historic” 
rates  after  development,  existing  percent  impervious  was  used  in  the  base  alternative  model.  
Future  regional  detention  for  these  subbasins  was  estimated  using  the  SCS  method  and  an 
estimated hydrograph using  the 10‐year and 100‐year peak  flow  rate and  the  time of peak.   The 
estimated regional detention volume for each of the ponds, for both 100‐year and 10‐year “historic” 
release  rates,  is  listed  in  Table  15.    Subbasins  RU01,  RM10,  RM08,  CM02  and  CL03  are  partially 
undeveloped.  Local detention is also required for future development in these undeveloped areas, 
though  each will need  to be done on  an  individual basis  and not on  a  regional  level due  to  the 
existing grade of the basin and the existing development.   For modeling purposes, existing percent 
impervious values were used for these basins as well. 
 

Table 15: Estimated Regional 100‐Year Detention Volumes for Undeveloped Subbasins 

Subbasin  Estimated Regional Detention Volume
(w/ 100‐yr Release Rate) 

(acre‐feet) 

Estimated Regional Detention Volume
(w/ 10‐yr Release Rate) 

(acre‐feet) 
CU01  21.9 36.7 

CM01  7.8 12.4 

CL01  4.7 8.4 

CL02  7.4 11.5 

RM10  4.4 8.0 

 
Each of the existing eleven detention ponds was optimized for full spectrum detention.  Therefore, 
each pond was optimized to release at “historic rates” for all four storm events:  2‐, 5‐, 10‐ and 100‐
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year.  Because development has already occurred in the subbasins in which these ponds are located, 
a historic release rate for each of the storm events was estimated. The four undeveloped subbasins, 
CU01, CM01, CL01 and CL02, were used to estimate the “historic” release rates.   The existing flow 
rates and potential future flow rates for each of the four storm events were compared to determine 
the increase from existing to future flows.  This increase for each of the storm events was averaged 
for  each  of  the  four  undeveloped  basins  and  a  multiplier  for  each  of  the  storm  events  was 
determined.  This new multiplier was used to determine an acceptable release rate for each existing 
pond  to  mimic  “historic”  conditions.    Each  of  the  existing  ponds  was  modeled  separately  to 
accurately model the optimized outlet without the influence of backwater.  
 
Existing detention ponds located in subbasins LM01, RU05, RM06, CM02 and LL10 were enlarged to 
their  maximum  potential  volumes  given  land  constraints  and  outlet  and  spill  crest  elevation 
constraints to help reduce flooding downstream.   Table 16 shows the  increase  in volume for each 
pond. 
 

Table 16: Estimated Increase in Detention Volumes for Existing Detention Ponds 

Detention Pond  Estimated Increase in Detention Volume 
(acre‐feet) 

LM01  1.1

RU05  1.7

RM06  1.6

CM02  2.9

 
After modifying/optimizing  all  existing  ponds,  flooding  still  occurred  at  22nd  Street  and  Reynolds 
Street.   Existing detention ponds  located  in subbasins RU04 and RU05, were unable to reduce this 
flooding and could not be further enlarged due to site constraints.  To remove this flooding issue, a 
new detention pond of approximately 10 acre‐feet was  located on an undeveloped parcel of  land 
located  at  the  southwest  corner  of  the  intersection  of  22nd  Street  and  Reynolds  Street  in  basin 
RM02.   
 
The additional pond RM02,  the modification/optimization of  the existing ponds, plus  the required 
detention  for  future developments  removed  the  two major areas of potential  flooding described 
above.   
 
Note  that  ponds  CM02,  LM02  and  the  new  pond  RM02  overtop  during  normal  100‐year  event 
operations  and  do  not  cause  flooding within  the  downstream  area  based  on  the Design  Criteria 
stated.  Also note that basin RU02, RU03, and RU06 cause potential flooding along Grays Gable Road 
and 30th Street.   The new pond  located  in RM02  is sized to capture this flow and remove flooding 
downstream.  There is a current inlet diversion system at the end of Basin RU06 that diverts flow to 
the  Jacoby Golf Course, which  if possible,  could be  increased  to  remove  flow  and  flooding  from 
Grays Gable Road.  This removal of flow may decrease the size of the new pond RM02 depending on 
the amount of flow diverted to the Jacoby Golf Course.  For this study, it was assumed no flow was 
diverted. 

6.3.2 Downstream Alternative 1: Upsize Existing Trunk Line Sewers 

In  addition  to  the  upstream  improvements  discussed  above,  Alternative  1  involves  upsizing  the 
existing trunk line sewers in the downstream area of the North Laramie drainage basin as shown in 
Figure 15.  In this alternative, pipe sizes would be increased so that streets met the Design Criteria 
stated.    Flat  slopes  (less  than  0.5%)  in  the  area  limit  the  size  of  pipe  available  due  to  cover.  
Alternative 1  requires  increases  to  the  trunk  line  sewer  system of  the Curtis  Street  system  from 
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Beaufort Street and 9th Street downstream to the outfall, increases to the trunk line sewer system of 
the Reynolds Street  system  from 15th  Street and Reynolds Street downstream  to  the outfall, and 
increases to the trunk line sewer system of the LaBonte system from 11th and Gibbon downstream 
to the Reynolds Street system.  The results are an 8’x8’ reinforced concrete box culvert (RCBC) at the 
outfall of the Curtis Street system which would convey approximately 800 cfs, a 6’x20’ RCBC at the 
outfall  of  the  Reynolds  Street  system which would  convey  approximately  1000  cfs,  and  a  5’x10’ 
concrete box at the connection of the LaBonte system to the Reynolds Street system. 
Alternative 1 removes the “Downstream capacity / backwater effect” area of potential flooding. 

6.3.3 Downstream Alternative 2: Additional Trunk Line Sewers 

As illustrated in Figure 16, Alternative 2 consists of adding additional interceptor trunk line systems 
which would  remove  flows  from  the Curtis Street and Reynolds Street  systems and discharge  the 
flows directly to the outfall. 
 
The Curtis Street system would be  intercepted at 9th Street and Downey Street with a 6’x8’ RCBC 
that would  remove 450  cfs  from  the  system and  convey  the  flows directly  to  the outfall  channel 
west of Highway 287 at the northwest corner of the North Laramie drainage basin.   The trunk  line 
system would  run west along Downey Street  to 7th Street and  then  run  south along 7th Street  to 
Mitchell Street; west along Mitchell Street  to 3rd Street,  south on 3rd  to Superior Court west, and 
then north on  Superior Court  to  the outfall.    The  additional  trunk  line  sewer  system  interceptor 
would  prevent  flooding  from  occurring  downstream  of  9th  Street  and  Downey  Street  for  the 
remainder of the existing Curtis Street system.   However, potential flooding would occur upstream 
of 9th Street to Beaufort Street. 
 
The LaBonte system would be  intercepted at 9th Street and Shield Street with a 6’x9’ RCBC which 
would convey approximately 450 cfs directly to the outfall channel.   The  interceptor system would 
run west along Shield Street to the railroad tracks and north along the railroad tracks to the outfall.  
Removing flow from the Reynolds Street system would prevent flooding of the existing system along 
Shield Street and 4th Street, but the remainder of the LaBonte system would have potential flooding 
during large storm events upstream of 11th Street to Gibson Street.  Though removing a majority of 
the LaBonte system from the Reynolds Street system improves the potential flooding situation, the 
Reynolds Street system still has potential flooding and no other alternative path to take for a trunk 
line. 
 
This alternative does not  remove  the “Downstream capacity / backwater effect” area of potential 
flooding, but does improve the situation. 

6.3.4 Downstream Alternative 3: LaBonte Discharge and Upsize Trunk Line Sewers 

It was  anticipated  that Alternative 3 would  consist of  regional detention within  the downstream 
area of North  Laramie.   However,  there  is no undeveloped  land  available  for  regional detention.  
Therefore, Alternative 3 consists of utilizing the LaBonte Park pond as a retention or detention pond 
and discharging all of  the 100‐year  flow, approximately 700 cfs, upstream of 9th Street and Shield 
Street directly into the LaBonte Park pond through a 4’x20’ RCBC.  As shown in Figure 17, Alternative 
3 also consists of upsizing the Curtis Street system and Reynolds Street system.  Alternative 3 would 
yield the same results as Alternative 1 for the Curtis Street system and would end with an 8’x8’ box 
culvert  at  the  outfall  of  the  system.    The  Reynolds  Street  system  upstream  of  the  LaBonte  Park 
discharge would  also  yield  the  same  results  as  Alternative  1.   However,  the  LaBonte  Park  Pond 
discharge would reduce the size of the box culvert downstream of the discharge from Alternative 1 
to a 6’x12’ RCBC. 
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This  alternative  does  remove  the  “Downstream  capacity  /  backwater  effect”  area  of  potential 
flooding. 

6.4 Cost Analysis of Alternative Improvements 

Cost  estimates  are  presented  in  Tables  17  through  19  for  the  three  alternatives.   Alternative  1 
includes modification of existing ponds, adding detention ponds, and upsizing existing storm sewers 
for  a  total  estimated  cost  of  $24,000,000.    Alternative  2 modifies  the  existing  ponds  and  adds 
detention ponds, but only adds additional trunk line sewers to the existing storm sewer system, for 
a total estimated cost of $13,900,000.  Alternative 3 has an estimated total cost of $19,200,000 and 
includes modification of  existing ponds,  adding detention ponds, directing  flows  to  LaBonte Park 
pond,  and  upsizing  existing  storm  sewers.    The  cost  estimates  are  divided  into  Storm  Sewer, 
Detention, and Utility Relocation categories, and are intended to provide a basis for comparing the 
three alternatives. 
 
The  construction  cost  estimates  presented  are  based  on  construction  unit  costs  for  recently 
completed drainage projects in the Denver metro area, a bid tabulation database maintained by the 
UDFCD,  and  engineering  judgment.    Because  of  the  unique  sizes  of  the  proposed  reinforced 
concrete box culverts, a one‐foot wall, floor, and ceiling thickness and a $625 per cubic yard price 
for concrete was assumed.  Construction cost estimates are increased by 20 percent to account for 
contingencies, engineering, administration, and legal fees.  Costs were also increased by assuming a 
5 percent traffic control component, 8 percent for mobilization/demolition, 5 percent for material 
remediation  and  disposal,  and  20  percent  for  utility  relocation.    Land  acquisition  costs  are  not 
included in the estimate because the additional ponds are common to all alternatives, and because 
land values vary over time. 
 
The  cost estimates  included  in  this master plan  are  conceptual  in nature  and  are  to be used  for 
comparative purposes only.   All construction costs are presented  in 2010 dollars, and no financing 
costs or phased construction alternatives are included. 
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Table 17: Conceptual Cost Estimate for Alternative 1 

Item No.  Description  Quantity Unit Unit Price  Total Cost

   Traffic Control (5%)  1 LS $848,336  $848,336

   Mobilization/Demolition (8%)  1 LS $1,357,337  $1,357,337

   Material Management (environmental 
remediation and disposal) (5%) 

1 LS
$848,336  $848,336

Storm Sewer* 

   54" RCP  1442 LF $210  $302,820

   60" RCP  3673 LF $230  $844,790

   72" RCP  601 LF $265  $159,265

   8'x8' RCBC  3342 LF $750  $2,506,500

   7'x9' RCBC  750 LF $750  $562,500

   6'x8' RCBC  1577 LF $650  $1,025,050

   6'x20' RCBC  1976 LF $1,200  $2,371,200

   5'x20' RCBC  1878 LF $1,150  $2,159,700

   5'x10' RCBC  2171 LF $700  $1,519,700

   5'x8' RCBC  1798 LF $600  $1,078,800

   5'x16' RCBC  936 LF $975  $912,600

Sub‐Total  $13,442,925

Detention 

   Detention Volume  17.4 AC‐FT $40,000  $696,000

Sub‐Total  $696,000

Utility Relocates 

   Dry Utility Administration (20%) 1 LS $2,827,385  $2,827,785

Sub‐Total  $2,827,785 

Sub‐Total for Alternative  $20,017,886 

Contingency (20%)  $4,004,144 

Total For Alternative  $24,000,000

*Box culvert sizes are height x width; assumes 1 foot slab thickness and $625/CY 
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Table 18: Conceptual Cost Estimate for Alternative 2 

Item 
No. 

Description  Quantity  Unit  Unit 
Price 

Total Cost 

   Traffic Control (5%)  1 LS $490,110  $490,230

   Mobilization/Demolition (8%)  1 LS $784,176  $784,368

   Material Management (environmental 
remediation and disposal) (5%) 

1 LS
$490,110  $490,230

Storm Sewer 

   6'x9' RCBC  5970 LF $700  $4,179,000

   6'x8' RCBC  5070 LF $650  $3,295,500

Sub‐Total  $7,474,500

Detention 

   Detention Volume  17.4 AC‐FT $40,000  $696,000

Sub‐Total  $696,000

Utility Relocates 

   Dry Utility Administration (20%) 1 LS $1,633,700  $1,634,100

Sub‐Total  $1,634,100

Sub‐Total for Alternative  $11,569,428

Contingency (20%)  $2,313,886

Total For Alternative  $13,900,000

*Box culvert sizes are height x width; assumes 1 foot slab thickness and $625/CY 
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Table 19: Conceptual Cost Estimate for Alternative 3 

Item 
No. 

Description  Quantity  Unit  Unit Price  Total Cost 

   Traffic Control (5%)  1 LS $676,100  $676,220

   Mobilization/Demolition (8%)  1 LS $1,081,759  $1,081,951

   Material Management (environmental 
remediation and disposal) (5%) 

1 LS
$676,100  $676,220

Storm Sewer 

   54" RCP  1442 LF $210  $302,820

   60" RCP  3673 LF $230  $844,790

   72" RCP  601 LF $265  $159,265

   8'x8' RCBC  3342 LF $750  $2,506,500

   7'x9' RCBC  750 LF $750  $562,500

   6'x8' RCBC  1577 LF $650  $1,025,050

   6'x12' RCBC  1976 LF $850  $1,679,600

   5'x12' RCBC  1878 LF $800  $1,502,400

   5'x8' RCBC   1798 LF $600  $1,078,800

   5'x16' RCBC  936 LF $975  $912,600

Sub‐Total  $10,574,325

Detention 

   Detention Volume  17.4 AC‐FT $40,000  $696,000

Sub‐Total  $696,000

Utility Relocates 

   Dry Utility Administration (20%) 1 LS $2,253,665  $2,254,065

Sub‐Total  $2,254,065

Sub‐Total for Alternative  $15,958,780

Contingency (20%)  $3,191,756

Total For Alternative  $19,200,000

6.5 Water Quality and Erosion Control 

The  provision  for  permanent water  quality  BMPs  and  erosion  protection  at  all  outfalls  to North 
Laramie is assumed included in all alternatives.  Where possible, combining water quality BMPs with 
sub‐regional detention is a top priority.  Opportunities to incorporate low impact development (LID) 
BMPs are abundant in the upper undeveloped portions of the watershed.  The abundance of Type B 
soils  in  this watershed  (see  Figure  5)  is  conducive  to  infiltration BMPs  such  as porous  landscape 
detention, sand filters, and porous pavements.  However, the possibility of high groundwater noted 
earlier must be considered in the design. 
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7.0 RECOMMENDED PLAN 

The  following  is a discussion of  improvements  recommended by SEH and explanation of how  the 
recommended plan mitigates and addresses each problem area.  The Recommended Plan is shown 
in Figure 18.   
 

7.1 Plan Description 

The  plan  recommended  by  SEH  is  a  combination  of  all  three  alternative  improvement  plans  in 
addition to optimizing LaBonte Park pond.   The alternative analyses concluded that modifying and 
optimizing  existing  detention  and  providing  new  detention  in  the  upper  portions  of  the  basin 
optimizes  the use of  the existing  storm  sewer and  street  system, providing 100‐year  conveyance 
capacity along Reynolds, upstream of 17th Street.   The maturity of  the  lower portion of  the basin 
remains the most significant constraint to providing upgraded infrastructure that would meet City of 
Laramie and UDFCD criteria for new development.   
 
As discussed in Section 4.7, LaBonte Park pond was added to the selected alternatives to create the 
Recommended Plan.   LaBonte Park pond had the best potential opportunity for regional detention 
in the lower basin.  In order to include LaBonte Park pond modifications in the Recommended Plan, 
additional subbasins that were not a part of the original North Laramie Drainage Master Plan were 
added  to  the  study.    The  recommended  plan  is  presented  below  on  a  reach  by  reach  basis,  as 
presented in Figure 18.  As a part of the recommended plan, conceptual grading for existing ponds is 
presented  in Figure 19.   The costs associated with  the components of  the recommended plan are 
summarized in Table 20.   
 
As  discussed  in  Section  6.3.1,  Subbasins  CU01,  CM01,  CL01,  CL02  and  RM10  are  currently 
undeveloped basins (existing percent impervious is 2%).  For these subbasins, detention is required 
for all future development and release rates for the detention must not exceed existing or “historic” 
10‐year peak flow rates.  Subbasins RU01, RM08, CM02 and CL03 are partially undeveloped, based 
on  the  existing  zoning  and  future  land  use  maps.    Local  detention  is  also  required  for  future 
development  in these undeveloped areas, though each will need to be done on an  individual basis 
and not on a regional level due to the existing grade of the basin and the existing development.  Also 
discussed  in  Section  6.3.1,  each  of  the  existing  eleven  detention  ponds  was  optimized  for  full 
spectrum detention.   Therefore, each pond was optimized to release at “historic rates” for all four 
storm events:  2‐, 5‐, 10‐ and 100‐year.   
 
Subbasins  CU01,  CM01,  CM02  and  RM10  currently  flow  from  east  to  west.    At  the  time  of 
development  of  future  22nd  Street  and  30th  Street  extensions,  the  hydrology  will  have  to  be 
reviewed.    The  best  option would  be  to  direct  flows  underneath  the  street  extensions  to  keep 
consistent  with  the  flow  paths  assumed  in  the  hydrologic model  for  this  project.    However,  if 
directing  flows  underneath  the  road  is  not  an  option,  additional  detention  for  flows  from  these 
subbasins will be necessary to release flows south into the storm sewer system. 
 
Reach 1 
Reach  1  consists  of  upstream  improvements,  as  discussed  in  Section  6.3.1,  including  requiring 
detention for future development in undeveloped areas and modifying existing detention ponds.  
 
Subbasins  CU01  and  CM01  are  currently  undeveloped  basins.    Approximate  detention  volumes 
needed to detain the 100‐year event upon development of these basins are presented in Table 15 in 
Section 6.3.1. 
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Currently,  subbasin  CU01  flows  to  a  sump  condition  that  appears  to  infiltrate.    Infiltration,  in 
addition to localized detention, could be used to in future development to reduce flows to “historic” 
rates.  However, future analysis of infiltration rates would be required. 
 
The existing detention pond  located  in subbasin CM02  is enlarged by approximately 1.7 acre‐feet, 
the maximum potential volume given land constraints and outlet/spill crest elevation constraints, to 
help reduce flooding downstream.   
 
In  summary,  the  recommended  plan  for Reach  1 will mitigate  the  flooding  problems  that would 
occur downstream upon future development of these subbasins by detaining flows and significantly 
reducing peak flows.  Water quality is also enhanced through extended detention. 

 
Reach 2 
Reach 2 consists of upstream  improvements as well as upsizing existing pipe and adding additional 
pipe.   
 
Subbasins CL01  and CL02  are  currently undeveloped  subbasins.   Approximate detention  volumes 
needed to detain the 100‐year event upon development of these basins are presented in Table 15 in 
Section 6.3.1. 
 
Subbasins CL03, CL04, CL05, CL06 and CL 07 are fully developed subbasins based on existing zoning 
and  future  land  use maps  (existing  percent  impervious  is  equal  to  future  percent  impervious).  
Improvements for these subbasins  include upsizing the existing 18” reinforced concrete pipe (RCP) 
along Beaufort Street between 8th Street and 9th Street and 30” RCP storm sewer 9th Street between 
Beaufort Street and Downey Street to 54” RCP and installing a new 6’x8’ RCBC trunkline storm sewer 
that  intercepts  flows at  the  intersection of 9th Street and Downey Street and carries  them  to  the 
outfall channel via Downey Street to 7th Street south to Mitchell Street and west toward the existing 
outfall channel. 
 
The  recommended  plan  for  Reach  2  will  mitigate  the  flooding  problems  that  would  occur 
downstream  upon  future  development  of  these  subbasins  by  detaining  flows  and  significantly 
reducing  peak  flows.   Water  quality  is  also  enhanced  through  extended  detention.    In  addition, 
upsizing  the pipe along 9th and Beaufort Streets and adding an additional  trunkline system  to  the 
outfall removes flows and reduces flooding downstream along Curtis Street. 
 
Reach 3 
Reach 3 consists only of upstream  improvements, as discussed  in Section 6.3.1,  including requiring 
detention for future development and modifying/ optimizing existing detention ponds.   
 
Improvements  consist of upsizing  the existing pond at  the northeast  corner of 30th and Reynolds 
Streets approximately 1.7 acre‐feet, as well as optimizing the outlet of this pond and the outlet of 
the  existing  pond  at  the  southeast  corner  of  30th  and  Reynolds  to  accommodate  full  spectrum 
detention.   
 
Subbasin RU06  currently  flows west along Grays Gable  to 30th  Street and  contributes  to  flooding 
along 30th Street.  It is assumed that the flows from subbasin RU05, approximately 300 cfs during the 
100‐year event, will be intercepted and redirected to Jacoby Golf Course irrigation ditch located just 
south  of  Grays  Gable.    However,  if  these  flows  are  not  intercepted  from  the  Golf  Course,  it  is 
recommended  to  upsize  the  existing  24”  RCP  storm  sewer  in  30th  Street,  from  Grays  Gable  to 
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Reynolds, to 60” RCP.   The 10 acre‐foot pond at the southeast corner of 30th Street and Reynolds 
Street  is sized to handle the 300 cfs discussed above.   If the Jocoby Golf Course does  intercept the 
flow from subbasin RU05, the size of this pond may be reduced. 
 
The  recommended  improvements  for Reach 3 will eliminate  the  flooding which occurs along 30th 
and Reynolds Street and reduce flooding downstream. 
  
Reach 4 
Reach  4  consists  of  upstream  improvements,  as  discussed  in  Section  6.3.1,  including  requiring 
detention for future development and optimizing existing detention ponds.   
 
Subbasin RM10  is currently an undeveloped subbasin.   The approximate detention volume needed 
to detain the 100‐year event upon development of these basins are presented in Table 15 in Section 
6.3.1. 
 
Subasins  RM07  and  RM08  are  partially  developed.    Improvements  for  these  subbasins  include 
optimizing the outlets of the existing ponds at the northwest corner of Nighthawk and 22nd Streets 
and  at  the  northwest  corner  of  22nd  and  Reynolds  Streets  to  accommodate  for  full‐spectrum 
detention. 
 
In summary, the improvements for Reach 4 will reduce flooding along Reynolds Street upon future 
development of these subbasins. 
 
Reach 5 
Reach  5  consists  of  upstream  improvements,  as  discussed  in  Section  6.3.1,  including  requiring 
detention for future development and optimizing existing detention ponds.   
 
Subbasins  RM02  and  RM05  are  fully  developed  subbasins.    Improvements  for  these  subbasins 
include optimizing the pond outlet structure in the existing pond at the southeast corner of 22nd and 
Binford Streets to accommodate full spectrum detention.  The addition of a 10 acre‐feet pond at the 
southwest corner of 30th and Reynolds, which would work in series with the pond at the southeast 
corner of this intersection, would alleviate flooding issues at the corner of 30th and Reynolds Streets 
and downstream along Reynolds. 
 
Reach 6 
Reach 6 consists of upstream improvements, as discussed in Section 6.3.1, including modifying and 
optimizing an existing detention pond as well as upsizing existing storm sewer pipe. 
 
All  subbasins within  this  reach  are  fully  developed  subbasins.    Improvements  in  subbasin  RM06 
consists  of  increasing  the  size  of  the  existing  detention  at  on  the  south  side  of  Reynolds  Street 
between  17th  and  19th  Streets  approximately  1.6  acre‐feet  and modifying  the outlet  structure  to 
accommodate full spectrum detention.   
 
Additional improvements in this reach include upsizing the existing 42” and 48” RCP storm sewer in 
Reynolds Street to 60” RCP from about Coughlin St. west to 9th Street and continuing south down 9th 
Street to Hancock Street.  A flow split will be installed at the intersection of 9th Street and Hancock 
Street  allowing  some  flow  to  utilize  the  existing  48”  RCP  along Hancock  Street  in  Reach  8.    An 
additional 5’x8’ RCBC storm sewer is installed from the intersection of 9th Street and Hancock Street 
south to Shields Street to direct the remaining flows to LaBonte Park pond. 
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Improvements  in  Reach  6  will  remove  flooding  from  Reynolds  street  and  direct more  flows  to 
LaBonte Park Pond, reducing flooding within Reach 8. 
 
Reach 7 
Reach 7 consists of upstream improvements, as discussed in Section 6.3.1, including modifying and 
optimizing an existing detention pond as well as upsizing existing storm sewer pipe. 
 
All  subbasins within  this  reach  are  fully  developed  subbasins.    Improvements  in  subbasin  LM01 
consist of increasing the size of the existing detention at on the northeast corner of 15th Street and 
Harney Street approximately 1.1 acre‐feet and modifying the outlet structure to accommodate full 
spectrum detention.  Improvements in subbasin LM02 consists of optimizing the outlet structure to 
the  existing  pond  at  the  southeast  corner of  15th  Street  and Harney  Street  to  accommodate  full 
spectrum detention.  
 
Improvements within subbasins LL01, LL02, LL03, LL04 and LL05 consist of upsizing the existing 24”, 
30”  and 36” RCP  storm  sewer pipe  to 60” RCP  from 11th  Street  and Gibbon  Street north  to 11th 
Street and Canby Street and west along Canby Street  to 9th Street as well as  from 9th Street and 
Gibbon Street north along 9th Street to Canby Street.   Continuing west along Canby Street from 9th 
Street to 8th Street, new 5’x8’ RCBC pipe is installed.  At 8th Street and Canby Street, the 5’x8’ RCBC 
will join 42” RCP, upsized from 18” RCP, from 8th Street and Harney Street and continues to LaBonte 
Park pond as a 5’x10’ RCBC. 
 
Improvements in Reach 7 also consist of regrading LaBonte Park pond and 9th Street to increase the 
volume of  the pond approximately 36.4 acre‐feet and more directly  convey  flows  from 9th Street 
into  the pond.    This would  include  inverting  the  crown of  9th  Street  to  slope  the  street  towards 
LaBonte Park pond and possibly removing the curb and gutter on the west side of the street to allow 
flows into the pond.  Improvements to LaBonte Park pond also include upsizing the existing 36”x60” 
elliptical  RCP  storm  sewer  outfall  into  LaBonte  Park  pond  at  9th  and  Shields  to  5’x10’  RCBC  and 
installing a new 36” RCP outfall from LaBonte Park pond to 7th and Shields Street.   
 
During  the  initial discussion of LaBonte Park as a potential  location  for detention,  it was noted by 
the City of Laramie Parks and Recreation Department that the existing trees would not survive any 
grading.  It was concluded that the City would not want to grade LaBonte Park to create additional 
storage.   However, the current sump condition of the park will still allow for the 10‐ and 100‐year 
event to be detained as long as the following items are allowed: 
 

 A berm on the west side of LaBonte Park pond at a minimum elevation of 7146.0 is needed 
to contain the 100‐year water surface elevation of 7145.9. 

 The 100‐year event will cause water to discharge to the south into Canby Street and pond, 
with minimal depth of water  in  the street but no apparent  inundation of structures.   This 
area within  Canby  Street will  be  part  of  the  detention  pond  volume  and will  eventually 
discharge back  through  the  LaBonte  Park pond during  the draining portion of  the  event.  
(Note that during design of the west side berm and upstream  improvements  into LaBonte 
Park,  the exact elevation of  the berm will need  to be  compared  to  the elevations of  the 
structures on Canby Street, so as to prevent any impact to any dwellings.  It is possible that 
an additional berm along  the south side of LaBonte Park pond could contain  the 100‐year 
event.) 

 The detention pond will have minimal  to no  freeboard during  the 100‐year event and will 
have no defined spillway.  Any additional stormwater above the 100‐year event will overtop 
the proposed west side berm and other locations and will spill most‐likely to the northwest.  
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Although LaBonte Park pond does not have the typical freeboard required for the 100‐year 
event,  it should be noted that the proposed downstream Reach 8 will be sized for the 10‐
year storm event and LaBonte Park pond has the required freeboard for the 10‐year event.     

 
Reach 7 improvements will mitigate flooding during the 100‐year event within the reach specifically 
along 9th Street.  Improvements to LaBonte Park pond also reduce flooding downstream in Reach 8 
by  intercepting and detaining all flows from Reach 7 and a portion of flow from Reaches upstream 
along Reynolds Street.   Reach 7 may be subject to minor  localized  flooding within the Reach near 
the intersection of 14th and Harney Streets.  
 
Reach 8 
Improvements  within  Reach  8  consist  of  upsizing  existing  storm  sewer  pipe.    Due  to  physical 
constraints, this Reach is sized to convey the 10‐year storm event. 
 
Storm sewer  is upsized beginning at 7th Street and Shields Street with 36” RCP, replacing 24” RCP, 
and continues west to 4th Street, north along 4th Street to Hancock Street at which it increases to a 
4’x8’ RCBC.   At  this point,  the existing 48” RCP,  carrying  the  flows  split west  from 9th  Street and 
Hancock Street,  join the system.   The 4’x8’ RCBC, replacing existing 48” RCP, continues west along 
Hancock Street to 2nd Street where  it turns north towards McConnnell Street and then turns west 
toward the railroad track.   The pipe  is then  increased to a 4’x10’   RCBC, replacing the existing 48” 
RCP outfall, which parallels the railroad tracks to the existing Reynolds Street outfall. 
 
It  is recommended,  if possible, that the existing outfall channel which runs parallel to the railroad 
tracks and begins perpendicular  to Beaufort Street be extended upstream  to McConnell Street  in 
lieu of the proposed 4’x10’ RCBC, reducing backwater effects and allowing for more conveyance to 
the Laramie River. 
 
In  summary,  improvements  within  Reach  8  help  mitigate  flooding  within  the  Reach  however, 
flooding will still occur  in  the Reach along Hancock Street, 2nd Street and McConnell Street during 
any event larger than a 10‐year event. 
 
Reach 9 
Improvements within Reach 9 consist of upsizing existing storm sewer pipe.   These  improvements 
are independent of all other reaches.   
 
Storm sewer  is upsized from existing 24” RCP to 60” RCP beginning  in 6th Street from Lewis Street 
north  to Canby. At 6th and Canby Street  the 60” RCP meets a 4’x10’ RCBC, upsized  from 24” RCP, 
which runs along Canby Street from 6th Street to 3rd Street and continues south along 3rd Street to 
Harney Street where it joins a 42” RCP, upsized from 24” RCP, that runs along 3rd Street from Lewis 
to Harney.   At 3rd and Harney Street the existing 42” RCP storm sewer  is upsized to a 4’x10” RCBC 
that  continues  west  along  Harney  clearing  beneath  the  railroad  tracks  and  above  the  existing 
sanitary sewer line and eventually outfalls into the Laramie River.  Local improvements due localized 
flooding will also be needed on Canby between 3rd and 6th Street.  The outfall to the Laramie River is 
limited due to the railroad tracks and existing sanitary sewer.  See Appendix K for a preliminary plan 
and profile of the outfall. 
 
Improvements in Reach 9 mitigate flooding in the reach during the 100‐year event with exception to 
minor localized flooding along Canby Street near 3rd Street. 
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7.2 Floodproofing 

Improvements as recommended above provide protection against the 100‐year event in all Reaches 
except Reach 8, with exception to minor localized flooding areas mentioned above.  Improvements 
within Reach 8 will protect against the 10‐year event but the reach will experience flooding during 
any  event  larger  than  a 10‐year  event.    Floodproofing of  existing buildings  and  structures within 
Reach 8 may be cost effective  if they flood regularly.   Floodproofing may  include  installing berms/ 
levees  around  the  structure  or  physically  making  structural  improvements,  which  range  from 
installing watertight doors and windows  to physically  raising  the  structures elevation, using  fill or 
piles.  The purpose of floodproofing is to minimize damages by redirecting flows around a structure 
or  making  the  property  less  vulnerable  to  damages  if  the  flood  waters  reach  the  structure.  
Floodproofing  does  not  eliminate  all  flood  damages  but,  if  installed  correctly, may  significantly 
reduce the severity of damages.   

7.3 Cost Analysis of Recommended Plan 

A cost estimate for the recommended plan is presented in Tables 20. The construction cost estimate 
presented  is  based  on  construction  unit  costs  for  recently  completed  drainage  projects  in  the 
Denver metro area, a bid tabulation database maintained by the UDFCD, and engineering judgment.  
Because of  the unique  sizes of  the proposed  reinforced box  culverts,  a one‐foot wall,  floor,  and 
ceiling thickness and a $625 per cubic yard price for concrete was assumed.   The construction cost 
estimate  is  increased by 20 percent to account for contingencies, engineering, administration, and 
legal fees.  Costs were also increased by assuming a 5 percent traffic control component, 8 percent 
for mobilization/demolition, 5 percent  for material  remediation  and disposal,  and 20 percent  for 
utility relocation.   
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Table 20: Conceptual Cost Estimate Recommended Plan 

Item No.  Description  Quantity  Unit  Unit Price  Total Cost 

   Traffic Control (5%)  1  LS  $814,158  $814,158 

   Mobilization/Demolition (8%)  1  LS  $1,302,653  $1,302,653 

  
Material Management (environmental 
remediation and disposal) (5%)  1  LS  $814,158  $814,158 

Storm Sewer 

   36" RCP  1900  LF  $150  $285,000 

   42" RCP  1710  LF  $190  $324,900 

   54" RCP  1440  LF  $210  $302,400 

   60" RCP  7950  LF  $230  $1,828,500 

   4'x8' RCBC   1880  LF  $550  $1,034,000 

   5'x8' RCBC   650  LF  $600  $390,000 

   6'x8' RCBC  5070  LF  $650  $3,295,500 

   4'x10' RCBC  5630  LF  $650  $3,659,500 

   5'x10' RCBC  425  LF  $700  $297,500 

Sub‐Total  $11,417,300

Detention 

   Detention Volume  53.8  AC‐FT  $40,000  $2,152,000 

Sub‐Total  $2,152,000 

Utility Relocates 

   Dry Utility Administration (20%)  1  LS  $2,735,460  $2,713,860 

Sub‐Total  $2,713,860 

Sub‐Total for Recommended Plan  $19,214,129

Contingency (20%)  $3,842,826 

Total For Recommended Plan  $23,100,000

7.4 Recommendation of Construction Phasing 

Given the complexity and expense of the recommended plan, a recommended construction phasing 
plan has been prepared  to prioritize  the  construction of  the  improvements while maximizing  the 
potential benefits of the individual improvements.  The recommended plan has been divided up into 
nine  construction  phases  as  discussed  below.    Figure  20  depicts  these  phases.    Benefits, 
predecessors and protection provided by construction of each of the phases is listed in Table 21  
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Table 21: Benefits‐Predecessor‐Protection by Phase 

Phase  Description  Benefits Predecessors  Protection 
As‐

needed 
Regional Detention (based 
on development) 

 Reduces post development 
100‐year flows to 10‐year 
“historic” rates. 

 Ultimately reduces flooding 
in Reach 8 

 As‐needed based 
on development in 
the basin 

100‐year in 
Reach 1 

(Note: The 10 acre‐foot pond at 30th Street and Reynolds Street depends on availability of the land, 
the potential for removing flow at Gray’s Gable and other phased improvements.  At a minimal, the 
pond should be considered part of Phase 3.) 

1  Optimize existing ponds at 
15th Street and Harney 
Street 

 Inexpensive improvements 

 Reduces flooding 
immediately downstream 

 None 

2  Optimize existing ponds at 
30th Street and Reynolds 
Street 

 Inexpensive improvements 

 Reduces flooding in lower 
portions of the basin 

 None  100‐year in 
Reach 3 

3  Optimize existing ponds 
along Reynolds Street 
(Note: See above note 
about new 10 acre‐foot 
pond) 

 Inexpensive improvements 

 Reduces flooding in the 
lower portions of the basin 

 None  100‐year in 
Reaches 4 and 

5 

4  Optimize existing pond at 
10th Street and Beaufort 
Street 

 Inexpensive improvements 

 Reduces flooding in lower 
portions of the basin 

 None 

5  Reach 8 improvements 
from LaBonte Park pond 
outfall to the outfall 
channel 

 Reduces local flooding in 
Reach 8  

 Allows flows to be released 
from LaBonte Park pond 

 Phases 2 and 3 

6  LaBonte Park pond 
improvements and 
upstream connection 

 Optimizes flow into 
LaBonte Park pond from 
Reach 7 

 Conveys more flows from 
Reynolds Street into 
LaBonte Park pond  

 Phase 5  100‐year in 
Reach 7 

7  Harney Street outfall   Increases conveyance in 
Reach 7  

 Removes flows from 
LaBonte Park pond to allow 
for more capacity from 
Reynolds Street 

 None (If done 
before Phase 6, the 
current connection 
between LaBonte 
Park pond will 
need to be 
examined.) 

100‐year in 
Reach 9 

8  Additional Curtis Street 
outfall 

 Provides an additional 
outfall for flows from Reach 
2 

 Removes flows from 
entering Reach 8 

 Phase 4  100‐year in 
Reach 2 

9  Reynolds Street and 9th 
Street improvements 

 Provides local capacity in 
Reach 6 

 Optimizes flows from 
Reynolds Street into 
LaBonte Park pond 

 Phase 6  100‐year in 
Reach 6, 10‐

year in Reach 8
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Phase 1 begins with  improvements to the detention ponds  located at the northeast and southeast 
corners of  the  intersection of  15th  and Harney  Streets.    Phase  2  includes  improvements  the  two 
detention  ponds  located  at  the  northeast  and  southeast  corners  of  the  intersection  of  30th  and 
Reynolds  Streets.    Phase  2  is  followed  by  improvements  to  five  detention  ponds  located  at  the 
intersection of 22nd and Nighthawk Streets, 22nd and Hancock Streets and 22nd and Reynolds Streets 
and along Reynolds Street between Bath and Dillon Streets, and between 17th and 18th Streets  in 
Phase 3.  Phase 4 includes includes improvements to the detention pond at the intersection of 10th 
and Beaufort Streets.  Improvements to the trunkline system downstream of LaBonte Park pond are 
a part of Phase 5, followed by improvements to LaBonte Park pond and storm sewer improvements 
upstream along Canby and 11th Streets in Phase 6.  Phase 7 includes improvements to the trunkline 
sewer system south of, and  independent of, LaBonte Park pond  including the outfall along Harney 
Street.  Installing improvements along 9th Street north of Downey as well as the construction of the 
new  outfall  along Mitchell  Street  are  a  part  of  Phase  8.    Lastly,  Phase  9  improvements  involve 
replacement of the storm sewer system along 9th Street north of Hancock Street and along Reynolds 
Street west of 9th Street.   
 
Construction  of  additional  detention  ponds  within  the  undeveloped  upstream  basins  are  to  be 
constructed as‐needed upon development of these basins. 

7.5 Water Quality Impacts 

Although portions of the basin are considered fully developed, and sediment‐laden runoff  is not a 
primary  concern,  the  Laramie  River  receiving  waters  will  benefit  from  the  water  quality 
improvements  in  the  recommended  plan.    The  outfall  protection  that  is  recommended  for  the 
outfalls will reduce stream and bank erosion in the outfall channels. 
 
A majority of the water quality improvements will be from extended detention, which occurs in the 
upper portions of the basin.   A focus on Low Impact Development  in  local drainage projects  in the 
lower portion of the basin will also increase water quality, especially in areas of B soils. 

7.6 Operations and Maintenance 

The  replacement  of  the  storm  sewers  and  inlets  required  for  the  full  implementation  of  the 
recommended plan will result in the same or less maintenance, as new inlets are less likely to clog. 
Also, an appropriate number of inlets will be provided in key locations to ensure that storm sewers 
receive the expected flowrates, ensuring that debris and minor sediment that enters the system  is 
properly flushed out.  The addition of water quality components will also have a positive impact on 
lessening the frequency and scope of inlet and storm sewer maintenance required. 
 
The  implementation  of  the  recommended  sub‐regional  detention  and  water  quality  ponds, 
however, will  require additional maintenance  to ensure proper operation of  these  facilities.   The 
new regional detention/water quality ponds  will require additional time, materials, and equipment 
to maintain  in perpetuity.    Inspections, debris  and  litter  removal,  routine mowing,  and mosquito 
control will  all  become  potential  routine maintenance  activities.    Based  on  the  fully  developed 
nature  of  the  basin,  routine  sediment  removal  should  not  be  expected,  but  is  anticipated  to  be 
required every 5‐15 years. 
 
The upgrades to the LaBonte Park detention pond will increase the frequency of required inspection 
and  maintenance,  as  litter  and  debris  removal,  maintenance  path  repairs,  and  retaining 
walls/benched areas may require more attention.   
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8.0 DEVELOPING A STORMWATER UTILITY 

SEH  recommends  developing  a  stormwater  utility  in  the  City  of  Laramie  for means  of  funding 
stormwater  improvements within  the City.   The  following  is a  recommended  two‐phase approach 
toward establishing a stormwater utility or other means of funding for the stormwater program.  
 
The first phase, which will culminate in a Technical Feasibility Study, is essentially an action plan that 
incorporates  reconnaissance  level  investigations  focused  on  the  feasibility  and  applicability  of  a 
stormwater  utility.  The  purpose  of  the  Technical  Feasibility  Study  is  to  determine  preliminary 
direction and answers to key questions, all of which will likely have cost and schedule implications. 
Through  this  technical  feasibility  investigation,  the  approach  taken  and  the  associated  costs with 
respect to the second phase can be refined and used to provide the City of Laramie with a roadmap 
for  implementation  of  the  ultimate  funding  mechanism  selected.    Figure  4  below  depicts  the 
progression  of  the  stages  recommended  by  SEH  for  the  first  phase  of  developing  a  stormwater 
utility. 

 
Figure 4: Flowchart for Phase One of Developing a Stormwater Utility 

 
The City will need to assess the current stormwater management program, refine the problems and 
needs,  establish  proposed  program  priorities,  develop  an  improved  stormwater  management 
program, and explore the advantages and disadvantages of the possible funding options. Potential 
funding options may include:  
 

Program Description

•Define current level of service

•Review and summarize existing 
City of Laramie Stormwater 
Management program and budget

Problems and Needs

•Refine problems and needs

•Identify flooding issues

•Perform a risk assessment

Program Priorities

•Develop preliminary program 
priorities and implementation 
goals

•Evaluate risks and identitfy 
acceptable levels of risk and 
mitigation strategies

Planned Program

•Define proposed level of service

•Develop initial cost of service 
estimates

Funding Options

•Examine available funding options 
based on statutory and pre‐
existing limitations

•Compare stormwater service fees 
and programs for similar cities and 
towns

•Explore database and billing 
options

Financial Plan Technical 
Memo

•Develop an Action Plan for the 
second phase

•Highlight existing and proposed 
10‐year revenue and expenditure 
projections
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• General fund appropriations (sales and/or property taxes),  
• Stormwater utility service fees,  
• Public improvement districts,  
• Bonding for capital improvements,  
• System development fees,  
• Plan review, development inspection, and special inspection fees,  
• Impact fees,  
• Federal and state grants and funding opportunities, or  
• Formation of a regional drainage and flood control district.  
 
Based  on  this  effort,  a  10‐year  financial  plan  will  need  to  be  evaluated  and  developed  as  the 
capstone  to  the  Technical  Feasibility  Study.  The  existing  and  proposed  stormwater  program 
categories evaluated will include:  
 
• Operation and maintenance,  
• Capital needs,  
• Water quality and NPDES MS4 programs,  
• Floodplain management and master planning,  
• Land development,  
• Billing and finance, and  
• Engineering support.  
 
The results of the financial plan will be used to develop an action plan for the second phase of the 
work. The action plan for the second phase of work will:  
 
• Test the political feasibility/acceptability of the proposed program and fee structure,  
• Refine the program strategy and preliminary cost of service estimates,  
• Identify the preferred service fee rate methodology,  
• Investigate appropriate governance mechanisms, and  
• Determine the best master account file, billing, collection, and accounting methods.  
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Hydrologic Soil GroupsMap by: KRJ
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purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
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FIGURE 7
Future Land UseMap by: KRJ
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This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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Rain Gage LocationsMap by: KRJ

Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351
Print Date: 02/2012

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
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Source:  
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Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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Routing SchematicMap by: KRJ
Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351

Print Date: 09/2010

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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FIGURE 10b

Routing SchematicMap by: KRJ
Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351

Print Date: 09/2010

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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Routing SchematicMap by: KRJ
Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351

Print Date: 09/2010

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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Source:  
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Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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FIGURE 11
Reach DesignationsMap by: KRJ

Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351
Print Date: 02/2012

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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FIGURE 12
Areas of Flooding: 2- and 100-year Events

Existing Percent Impervious
Map by: KRJ
Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351
Print Date: 03/2012

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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FIGURE 13
Areas of Flooding: 2- and 100-year Events

Future Percent Impervious
Map by: KRJ
Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351
Print Date: 02/2012

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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FIGURE 14
Upstream Improvements: Pond ModificationsMap by: KRJ

Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351
Print Date: 09/2010

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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See Downstream Alternatives (Figures 15-17)
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FIGURE 15
Alternative 1: Upsize Existing Trunk Line SewersMap by: KRJ

Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351
Print Date: 09/2010

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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FIGURE 16
Alternative 2: Additional Trunk Line SewersMap by: KRJ

Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351
Print Date: 09/2010

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
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FIGURE 17
Alternative 3: LaBonte Discharge and Upsize Trunk Line SewersMap by: KRJ

Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351
Print Date: 09/2010

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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FIGURE 18
Recommended PlanMap by: KRJ

Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351
Print Date: 03/2012

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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FIGURE 19

Recommended Plan - Proposed Pond ContoursMap by: KRJ
Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351

Print Date: 03/2012

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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FIGURE 20

Recommended Phasing PlanMap by: KRJ
Projection: NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
Source:  

Project Number: LARAM 112351

Print Date: 03/2012

This map is neither a legally recorded map nor a survey map and is not intended to be used as
one. This map is a compilation of records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.  SEH does not warrant that the
Geographic Information System (GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for navigational, tracking, or any other
purpose requiring exacting measurement of distance or direction or precision in the depiction of
geographic features.  The user of this map acknowledges that SEH shall not be liable for any
damages which arise out of the user's access or use of data provided.
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North Laramie Drainage Master Plan

Summary of CUHP Input Parameters (Version 1.3.3)

Catchment Name/ID Raingage Name/ID Area (sq.mi.)

Dist. to 

Centroid 

(miles)

Length 

(miles) Slope (ft./ft.)

Percent 

Imperv.

Pervious 

(inches)

Imperv. 

(inches)

Initial Rate 

(in./hr.)

Final Rate 

(in.hr.)

Decay Coeff. 

(1/sec.) DCIA Level

Dir. Con'ct 

Imperv. 

Fraction

Receiv. 

Perv. 

Fraction

Percent Eff. 

Imperv.

CL 100 0.256 0.355 0.629 0.023 0.1 0.35 0.10 3.99 0.55 0.0018 0.00 0.00 0.00 0.09

RU 100 0.394 0.374 0.926 0.030 0.4 0.35 0.10 3.49 0.53 0.0018 0.00 0.01 0.00 0.29

CU 100 0.415 0.426 0.880 0.054 0.0 0.35 0.10 3.69 0.55 0.0018 0.00 0.00 0.00 0.02

Depression Storage Horton's Infiltration Parameters DCIA Level and Fractions

SEH

11/20/2010 CUHP Input Parameters
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Appendix F – Detention Pond Calculations 
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North Laramie Drainage Master Plan

CM02

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above 
Invert

Elevation, h
Area, A    

(sf)
Area, A    
(acres)

Volume (cu-
ft)

Cumulative 
Volume    
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7161.09 0 7161.09 0 0 0 0 0

Spill Elev = 7164.85 0.91 7162 13176.00 0.303 3996.72 3997 0.09

2.91 7164 46590.00 1.07 56361.60 60358 1.39

Approximate Total Volume = 84312 1.9

Proposed

Elevation 
above 
Invert

Elevation, h
Area, A    

(sf)
Area, A    
(acres)

Volume (cu-
ft)

Cumulative 
Volume    
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7161.09 0 7161.09 0 0 0 0 0

Spill Elev = 7165.5 0.91 7162 15930.00 0.366 4832.10 4832 0.11

2.91 7164 77744.00 1.785 85910.53 90743 2.08

4.91 7166 84596.00 1.943 162291.78 253034 5.81

Approximate Total Volume = 212461 4.9

SEH

4/4/2012 Detention Pond CM02 Volume Calculation



North Laramie Drainage Master Plan

LM01

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above invert

Elevation, h
Area, A    

(sf)
Area, A   
(acres)

Volume (cu-
ft)

Cumulative 
Volume     
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7180.98 0 7180.98 0 0 0 0 0

Spill Elev = 7185.52 3.02 7184 18587 0.427 18710.91 18711 0.43

5.02 7186 35824.00 0.823 53476.85 72188 1.66

Approximate Total Volume = 59353 1.4

Proposed

Elevation 
above invert

Elevation, h
Area, A    

(sf)
Area, A   
(acres)

Volume (cu-
ft)

Cumulative 
Volume     
(cu-ft)

Cumulative 
Volume    
(acre-ft)

0 7180.98 0.00 0 0.00 0 0.00

1.02 7182 11529.00 0.265 3919.86 3920 0.09

3.02 7184 36315.00 0.834 45537.04 49457 1.14

5.02 7186 42060.00 0.966 78304.72 127762 2.93

Approximate Total Volume = 108968 2.5

SEH

4/4/2012 Detention Pond LM01 Volume Calculation



North Laramie Drainage Master Plan

LM02

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    
(acres)

Volume (cu-
ft)

Cumulative 
Volume     
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7180.95 0 7180.95 0 0 0.00 0 0.00

Spill Elev = 7184.69 3.05 7184 30210 0.694 30713.50 30714 0.71

5.05 7186 63756.00 1.464 91902.00 122615 2.81

Approximate Total Volume = 62420 1.4

SEH

4/4/2012 Detention Pond LM02 Volume Calculation



North Laramie Drainage Master Plan

RM02

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    
(acres)

Volume (cu-ft)
Cumulative 

Volume    
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7192.86 0 7192.86 0 0 0 0 0

Spill Elev = 7196.28 1.14 7194 84982 1.951 32293.16 32293 0.74

3.14 7196 191763.00 4.403 269601.58 301895 6.93

Approximate Total Volume = 339639 7.8

Additional Pond

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    

(ac)
Volume (cu-ft)

Cumulative 
Volume    
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7223 0 7223 0 0 0 0 0

Spill Elev = 7228 1 7224 55316 1.27 18438.67 18439 0.42

3 7226 118960 2.731 170263.74 188702 4.33

5 7228 127570.00 2.929 246479.87 435182 9.99

Approximate Total Volume = 435182 10.0

SEH

4/4/2012 Detention Pond RM02 Volume Calculation



North Laramie Drainage Master Plan

RM03

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    
(acres)

Volume (cu-ft)
Cumulative 

Volume        (cu-
ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7201.05 0 7201.05 0 0 0 0 0

Spill Elev = 7204.53 0.95 7202 58863 1.352 18639.95 18640 0.43

2.95 7204 76534.00 1.757 135010.97 153651 3.53

Approximate Total Volume = 191664 4.4

SEH

4/4/2012 Detention Pond RM03 Volume Calculation



North Laramie Drainage Master Plan

RM06

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    
(acres)

Volume (cu-
ft)

Cumulative 
Volume      
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7176.5 0 7176.5 0 0 0 0 0

Spill Elev = 7181.57 1.5 7178 1632 0.038 816.00 816 0.02

3.5 7180 59061.00 1.356 47007.14 47823 1.10

5.5 7182 84448.00 1.939 142754.55 190578 4.38

Approximate Total Volume = 159885 3.7

Proposed

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    
(acres)

Volume (cu-
ft)

Cumulative 
Volume      
(cu-ft)

Cumulative 
Volume    
(acre-ft)

0 7176.5 0 0 0 0 0

1.5 7178 30140 0.692 15070.00 15070.00 0.35

3.5 7180 66523.00 1.528 94293.51 109363.51 2.51

5.5 7182 84448.00 1.939 150615.03 259978.54 5.97

Approximate Total Volume = 227596 5.2

SEH

4/4/2012 Detention Pond RM06 Volume Calculation



North Laramie Drainage Master Plan

RM07

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    
(acres)

Volume (cu-
ft)

Cumulative 
Volume    
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7188.51 0 7188.51 0 0 0 0 0

Spill Elev = 7193 1.49 7190 33975 0.78 16874.25 16874 0.39

3.49 7192 47381.00 1.088 80985.29 97860 2.25

Approximate Total Volume = 138352 3.2

SEH

4/4/2012 Detention Pond RM07 Volume Calculation



North Laramie Drainage Master Plan

RM08

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    
(acres)

Volume (cu-
ft)

Cumulative 
Volume    
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7203.19 0 7203.19 0 0 0 0 0

Spill Elev = 7212.02 0.81 7204 385 0.009 103.95 104 0.00

2.81 7206 33083.00 0.76 24691.26 24795 0.57

4.81 7208 47239.00 1.085 79902.91 104698 2.40

6.81 7210 54171.00 1.244 101330.93 206029 4.73

8.81 7212 61890.00 1.421 115975.34 322004 7.39

Approximate Total Volume = 322004 7.4

SEH

4/4/2012 Detention Pond RM08 Volume Calculation



North Laramie Drainage Master Plan

RU04

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    

(ac)
Volume (cu-

ft)

Cumulative 
Volume    
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7232.56 0 7232.56 0 0 0 0 0

Spill Elev = 7240.43 1.44 7234 15402 0.354 7392.96 7393 0.17

3.44 7236 81990.00 1.883 88618.69 96012 2.20

5.44 7238 92493.00 2.124 174377.53 270389 6.21

7.44 7240 102892.00 2.363 195292.69 465682 10.69

Approximate Total Volume = 507670 11.7

SEH

4/4/2012 Detention Pond RU04 Volume Calculation



North Laramie Drainage Master Plan

RU05

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    

(ac)
Volume (cu-

ft)

Cumulative 
Volume     
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7233.11 0 7233.11 0 0 0 0 0

Spill Elev = 7240.42 2.89 7236 6969 0.16 6713.47 6713 0.15

4.89 7238 10831.00 0.249 17658.66 24372 0.56

6.89 7240 15302.00 0.352 26004.57 50377 1.16

Approximate Total Volume = 55838 1.3

Proposed

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    

(ac)
Volume (cu-

ft)

Cumulative 
Volume     
(cu-ft)

Cumulative 
Volume    
(acre-ft)

0 7233.11 0.00 0 0 0 0

2.89 7236 20949.00 0.481 20180.87 20181 0.46

4.89 7238 24834.00 0.571 45727.96 65909 1.51

6.89 7240 29021.00 0.667 53800.66 119709 2.75

Approximate Total Volume = 131008 3.0

SEH

4/4/2012 Detention Pond RU05 Volume Calculation



North Laramie Drainage Master Plan

CL04

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Proposed

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    

(ac)
Volume (cu-

ft)

Cumulative 
Volume     
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7175 0 7175 0.00 0 0 0 0

Spill Elev = 7180 1 7176 47366.00 1.088 15788.67 15789 0.36

3 7178 52829.00 1.213 100145.32 115934 2.66

5 7180 58581.00 1.345 111360.47 227294 5.22

Approximate Total Volume = 216079 5.0

SEH

4/4/2012 Detention Pond CL04 Volume Calculation



North Laramie Drainage Master Plan

LL10 (LaBonte Park Pond)

Volume = 1/3*(h2‐h1)*(A1+A2+(A1A2)0.5)

Existing

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    

(ac)
Volume (cu-

ft)

Cumulative 
Volume     
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7140.43 0 7140.43 0.00 0 0 0 0

Spill Elev = 7144.3 1.57 7142 284566.00 6.533 148922.87 148923 3.42

3.57 7144 319408.00 7.333 603638.73 752562 17.28

5.57 7146 468773.00 10.762 783420.27 1535982 35.26

Approximate Total Volume = 870075 20.0

Proposed

Elevation 
above 
invert

Elevation, h
Area, A    

(sf)
Area, A    

(ac)
Volume (cu-

ft)

Cumulative 
Volume     
(cu-ft)

Cumulative 
Volume    
(acre-ft)

Invert Elev= 7140.43 0 7140.43 0.00 0 0 0 0

Spill Elev = 7147 1.57 7142 284566.00 6.533 148922.87 148923 3.42

3.57 7144 319408.00 7.333 603638.73 752562 17.28

5.57 7146 695346.00 15.963 990685.26 1743247 40.02

6.57 7147 733420.00 16.838 714298.43 2457545 56.42

7.57 7148 772347.00 17.731 752799.62 3210345 73.70

Approximate Total Volume = 2457545 56.4

SEH

4/4/2012 Detention Pond LL10 Volume Calculation



North Laramie Drainage Master Plan              January 2013 

 

Short Elliott Hendrickson Inc. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G – XPSWMM Input/ Output – Existing Conditions 
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North Laramie Drainage Master Plan

HORTON INFILTRATION PARAMETERS
SCS    Infiltration (in/hr) Decay

Soil Type Fi Fo Coeff.
<<USDCM Volume 1>> A 5 1 0.0007

B 4.5 0.6 0.0018
C/D 3 0.5 0.0018

Fi = {Fi(A)*A%+Fi(B)*B%+Fi(C/D)*C/D%}
Fo = {Fo(A)*A%+Fo(B)*B%+Fo(C/D)*C/D%}

Basin Basin A A B B C C D D Initial Infil. Final Infil. Decay
ID Area Area Area Area Area Fi Fo Coeff.

sf sf % sf % sf % sf % (in/hr) (in/hr)
CL01 1233262 0 0% 832797 68% 400465 32% 0 0% 4.0130 0.5676 0.0018
CL02 3048085 0 0% 1613456 53% 1434630 47% 0 0% 3.7941 0.5530 0.0018
CL03 2848972 0 0% 2204705 77% 644268 23% 0 0% 4.1608 0.5774 0.0018
CL04 1564421 0 0% 1186006 76% 224317 14% 154096 10% 4.1372 0.5759 0.0018
CL05 3643200 0 0% 3214655 88% 428544 12% 0 0% 4.3236 0.5883 0.0018
CL06 3466605 0 0% 3466605 100% 0 0% 0 0% 4.5000 0.6000 0.0018
CL07 1943140 0 0% 1680561 86% 259461 13% 3114 0% 4.2973 0.5865 0.0018
CL08 1795523 0 0% 1066687 59% 644767 36% 84069 5% 3.8912 0.5595 0.0018
CL09 1145765 0 0% 178944 16% 40409 4% 926413 81% 3.2343 0.5157 0.0018
CM01 5107018 0 0% 5091700 100% 80 0% 15236 0% 4.4955 0.5997 0.0018
CM02 5242537 0 0% 4008230 76% 1234310 24% 0 0% 4.1469 0.5765 0.0018
CU01 11621568 0 0% 5322850 46% 68088 1% 6230630 54% 3.6871 0.5459 0.0018
LL01 3263369 0 0% 2156233 66% 1107140 34% 0 0% 3.9912 0.5661 0.0018
LL02 1288415 0 0% 1287829 100% 586 0% 0 0% 4.4994 0.6000 0.0018
LL03 1181231 0 0% 1069954 91% 111277 9% 0 0% 4.3587 0.5906 0.0018
LL04 2282420 0 0% 1892279 83% 390140 17% 0 0% 4.2436 0.5830 0.0018
LL05 725160 0 0% 561054 77% 164106 23% 0 0% 4.1606 0.5774 0.0018
LL06 1191111 0 0% 1191111 100% 0 0% 0 0% 4.5000 0.6000 0.0018
LL07 3034288 0 0% 1844793 61% 1189496 39% 0 0% 3.9120 0.5608 0.0018
LL08 2166657 0 0% 2130129 98% 0 0% 36528 2% 4.4748 0.5984 0.0018
LL09 2799306 0 0% 2549957 91% 0 0% 249349 9% 4.3664 0.5911 0.0018
LL10 1085884 0 0% 149693 14% 936191 86% 0 0% 3.2068 0.5138 0.0018
LM01 956505 0 0% 102876 11% 853629 89% 0 0% 3.1614 0.5108 0.0018
LM02 2000409 0 0% 250229 13% 1750180 87% 0 0% 3.1877 0.5126 0.0018
RL01 1452753 0 0% 1452753 100% 0 0% 0 0% 4.5001 0.6001 0.0018
RL02 3512833 0 0% 3452026 98% 60811 2% 0 0% 4.4741 0.5983 0.0018
RL03 1983980 0 0% 1359133 69% 0 0% 624852 31% 4.0276 0.5686 0.0018
RM01 851111 0 0% 851112 100% 0 0% 0 0% 4.5001 0.6001 0.0018
RM02 3109402 0 0% 2182532 70% 926872 30% 0 0% 4.0529 0.5702 0.0018
RM03 2128895 0 0% 1064765 50% 1064130 50% 0 0% 3.7503 0.5501 0.0018
RM04 1562967 0 0% 897304 57% 665663 43% 0 0% 3.8612 0.5575 0.0018
RM05 1697489 0 0% 357694 21% 1339794 79% 0 0% 3.3161 0.5211 0.0018
RM06 2965536 0 0% 2078594 70% 886940 30% 0 0% 4.0514 0.5701 0.0018
RM07 1959129 0 0% 1307229 67% 651900 33% 0 0% 4.0009 0.5668 0.0018
RM08 2506425 0 0% 1394068 56% 1112357 44% 0 0% 3.8343 0.5557 0.0018
RM09 1759089 0 0% 1560808 89% 198280 11% 0 0% 4.3310 0.5888 0.0018
RM10 2375665 0 0% 2318460 98% 0 0% 57206 2% 4.4639 0.5976 0.0018
RM11 2624876 0 0% 2010937 77% 613944 23% 0 0% 4.1492 0.5767 0.0018
RU01 3805262 0 0% 722721 19% 10260 0% 3072282 81% 3.2849 0.5190 0.0018
RU02 2020694 0 0% 1156730 57% 498964 25% 365002 18% 3.8587 0.5573 0.0018
RU03 1485810 0 0% 947038 64% 538773 36% 0 0% 3.9561 0.5638 0.0018
RU04 2456761 0 0% 246151 10% 1299514 53% 911095 37% 3.1503 0.5101 0.0018
RU05 1219094 0 0% 527150 43% 691944 57% 0 0% 3.6487 0.5433 0.0018
RU06 4750096 0 0% 3565821 75% 897413 19% 285543 6% 4.1252 0.5750 0.0018

SEH
4/4/2012

Infiltration



ExistingNodeData

04/03/12 16:55:55 1/6

Name Storm
Subcatchm
ent Node Name

Invert 
Elevation
ft

Ground 
Elevation 
(Spill Crest)
ft

Node X Node Y
Impervious 
Percentage
%

Width
ft

0004           100 1 0004 7190.720 7198.270 546186.978 300775.346 0.000 0.000
0005           100 1 0005 7187.790 7192.950 545822.106 300779.607 0.000 0.000
0006           100 1 0006 7175.970 7181.180 544374.092 300786.409 0.000 0.000
0007           100 1 0007 7249.000 7252.000 543827.562 304985.939 0.000 0.000
0010           100 1 0010 7146.110 7152.920 541703.236 301901.472 0.000 0.000
0017           100 1 0017 7230.470 7233.460 548793.525 300776.879 0.000 0.000
2007           100 1 2007 7130.910 7145.028 538220.731 302871.047 0.000 0.000
2009           100 1 2009 7135.150 7143.573 538417.040 301709.140 0.000 0.000
2019           100 1 2019 7135.570 7141.174 538979.775 300594.717 0.000 0.000
2021           100 1 2021 7134.120 7142.736 538979.730 301243.849 0.000 0.000
2022           100 1 2022 7133.020 7139.591 538405.766 301328.742 0.000 0.000
2030           100 1 2030 7137.000 7142.122 539640.745 300542.725 0.000 0.000
2054           100 1 2054 7139.900 7150.039 540096.607 301556.564 0.000 0.000
2059           100 1 2059 7142.490 7149.073 540843.120 301473.116 0.000 0.000
2093           100 1 2093 7182.210 7186.842 541725.925 304496.790 0.000 0.000
2105           100 1 2105 7164.770 7170.760 541725.529 303869.909 0.000 0.000
2115           100 1 2115 7157.160 7162.485 541718.169 303335.690 0.000 0.000
2116           100 1 2116 7156.140 7161.768 541719.190 303279.585 0.000 0.000
2121           100 1 2121 7159.799 7162.799 542081.992 303298.339 0.000 0.000
2122           100 1 2122 7161.090 7165.850 542162.282 303363.965 0.000 0.000
2166           100 1 2166 7147.840 7154.097 541713.280 302205.545 0.000 0.000
2178           100 1 2178 7143.730 7150.808 541536.559 301324.189 0.000 0.000
2199           100 1 2199 7143.170 7148.687 541326.336 299013.777 0.000 0.000
2206           100 1 2206 7148.610 7157.359 542042.093 298952.321 0.000 0.000
2211           100 1 2211 7154.940 7160.037 541984.051 298249.668 0.000 0.000
2226           100 1 2226 7173.680 7179.648 543060.454 298167.942 0.000 0.000
2229           100 1 2229 7176.550 7180.072 543154.406 298523.197 0.000 0.000
2235           100 1 2235 7178.780 7183.012 543494.955 298480.860 0.000 0.000
2279           100 1 2279 7142.500 7148.462 541383.691 299680.656 0.000 0.000
2282           100 1 2282 7141.570 7148.080 541425.334 300014.008 0.000 0.000
2297           100 1 2297 7140.630 7148.983 541426.625 300370.932 0.000 0.000
2319           100 1 2319 7143.160 7150.355 541493.796 300960.950 0.000 0.000
2327           100 1 2327 7167.530 7173.789 543399.378 300800.856 0.000 0.000
2335           100 1 2335 7171.210 7175.000 543747.505 300788.750 0.000 0.000



ExistingNodeData

04/03/12 16:55:55 2/6

Name Storm
Subcatchm
ent

Area
ac Slope Ponding Type

Storage Node 
Data Flag

0004           100 1 0.000 0.000 Allowed
0005           100 1 0.000 0.000 Allowed
0006           100 1 0.000 0.000 Allowed
0007           100 1 0.000 0.000 Allowed
0010           100 1 0.000 0.000 Allowed
0017           100 1 0.000 0.000 Allowed
2007           100 1 0.000 0.000 Allowed
2009           100 1 0.000 0.000 Allowed
2019           100 1 0.000 0.000 Allowed
2021           100 1 0.000 0.000 Allowed
2022           100 1 0.000 0.000 Allowed
2030           100 1 0.000 0.000 Allowed
2054           100 1 0.000 0.000 Allowed
2059           100 1 0.000 0.000 Allowed
2093           100 1 0.000 0.000 Allowed
2105           100 1 0.000 0.000 Allowed
2115           100 1 0.000 0.000 Allowed
2116           100 1 0.000 0.000 Allowed
2121           100 1 0.000 0.000 Allowed
2122           100 1 0.000 0.000 Allowed
2166           100 1 0.000 0.000 Allowed
2178           100 1 0.000 0.000 Allowed
2199           100 1 0.000 0.000 Allowed
2206           100 1 0.000 0.000 Allowed
2211           100 1 0.000 0.000 Allowed
2226           100 1 0.000 0.000 Allowed
2229           100 1 0.000 0.000 Allowed
2235           100 1 0.000 0.000 Allowed
2279           100 1 0.000 0.000 Allowed
2282           100 1 0.000 0.000 Allowed
2297           100 1 0.000 0.000 Allowed
2319           100 1 0.000 0.000 Allowed
2327           100 1 0.000 0.000 Allowed
2335           100 1 0.000 0.000 Allowed
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2359           100 1 2359 7191.050 7198.620 546225.385 300777.564 0.000 0.000
2363           100 1 2363 7200.920 7204.340 546925.840 300833.088 0.000 0.000
2364           100 1 2364 7200.270 7204.242 546922.889 300779.036 0.000 0.000
2365           100 1 2365 7202.690 7205.344 547199.257 300781.782 0.000 0.000
2407           100 1 2407 7192.860 7197.280 546219.230 300107.917 0.000 0.000
2412           100 1 2412 7191.900 7195.232 546150.124 300118.278 0.000 0.000
2435           100 1 2435 7200.150 7208.500 546239.729 301973.462 0.000 0.000
2490           100 1 2490 7201.050 7206.480 546923.210 300875.848 0.000 0.000
2634           100 1 2634 7232.560 7241.430 548929.471 300680.548 0.000 0.000
2639           100 1 2639 7230.990 7234.679 548792.472 300745.960 0.000 0.000
2643           100 1 2643 7236.930 7240.373 548825.430 300348.497 0.000 0.000
2650           100 1 2650 7271.300 7275.595 548788.081 299251.595 0.000 0.000
2673           100 1 2673 7133.210 7136.710 537118.424 298930.782 0.000 0.000
2690           100 1 2690 7138.350 7147.700 539080.421 298865.279 0.000 0.000
2695           100 1 2695 7140.040 7144.210 539108.301 299107.351 0.000 0.000
2714           100 1 2714 7140.510 7146.370 540202.102 299180.353 0.000 0.000
CL01           100 1 CL01 7191.050 7194.050 541989.629 304963.307 2.000 4710.502
CL02           100 1 CL02 7190.460 7195.000 541853.363 304979.649 2.000 4683.548
CL03           100 1 CL03 7157.325 7162.485 541570.427 303498.690 23.000 5598.002
CL04           100 1 CL04 7156.305 7161.768 541538.902 303318.259 58.000 4736.463
CL05           100 1 CL05 7148.005 7154.097 541956.463 302198.247 52.000 9160.185
CL06           100 1 CL06 7142.655 7149.073 540956.792 301569.584 67.000 6309.050
CL07           100 1 CL07 7145.830 7149.000 540813.203 301610.254 62.000 6459.803
CL08           100 1 CL08 7135.150 7143.573 538582.882 301821.785 53.000 7453.850
CL09           100 1 CL09 7130.910 7145.028 538307.702 302871.329 5.000 2715.746
CM01           100 1 CM01 7249.165 7252.165 543818.634 305151.328 2.000 13626.560
CM02           100 1 CM02 7161.255 7164.850 542176.503 303522.115 19.000 17819.625
CU01           100 1 CU01 7285.000 7288.000 549355.919 303806.472 2.000 10317.763
LL01           100 1 LL01 7155.105 7160.037 541883.945 298148.456 73.000 5503.573
LL02           100 1 LL02 7145.050 7149.189 541303.629 298673.936 73.000 3580.810
LL03           100 1 LL03 7143.335 7148.687 541347.309 298995.022 61.000 4254.267
LL04           100 1 LL04 7141.735 7148.080 541468.358 300041.519 64.000 4281.098
LL05           100 1 LL05 7140.900 7146.640 540813.736 298993.356 71.000 2311.969
LL06           100 1 LL06 7140.840 7146.370 540186.027 299309.056 75.000 4427.300
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2359           100 1 0.000 0.000 Allowed
2363           100 1 0.000 0.000 Allowed
2364           100 1 0.000 0.000 Allowed
2365           100 1 0.000 0.000 Allowed
2407           100 1 0.000 0.000 Allowed
2412           100 1 0.000 0.000 Allowed
2435           100 1 0.000 0.000 Allowed
2490           100 1 0.000 0.000 Allowed
2634           100 1 0.000 0.000 Allowed
2639           100 1 0.000 0.000 Allowed
2643           100 1 0.000 0.000 Allowed
2650           100 1 0.000 0.000 Allowed
2673           100 1 0.000 0.000 Allowed
2690           100 1 0.000 0.000 Allowed
2695           100 1 0.000 0.000 Allowed
2714           100 1 0.000 0.000 Allowed
CL01           100 1 63.170 0.033 Allowed
CL02           100 1 69.970 0.025 Allowed
CL03           100 1 65.430 0.028 Allowed
CL04           100 1 53.060 0.033 Allowed
CL05           100 1 86.530 0.034 Allowed
CL06           100 1 70.240 0.005 Allowed
CL07           100 1 44.610 0.020 Allowed
CL08           100 1 41.220 0.021 Allowed
CL09           100 1 26.300 0.053 Allowed
CM01           100 1 87.800 0.011 Allowed
CM02           100 1 123.310 0.019 Allowed
CU01           100 1 266.790 0.054 Allowed
LL01           100 1 79.570 0.027 Allowed
LL02           100 1 79.570 0.019 Allowed
LL03           100 1 27.120 0.029 Allowed
LL04           100 1 52.400 0.026 Allowed
LL05           100 1 16.650 0.008 Allowed
LL06           100 1 27.300 0.006 Allowed
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LL07           100 1 LL07 7151.540 7159.440 540123.911 297440.063 75.000 8142.862
LL08           100 1 LL08 7147.440 7154.940 538983.800 297524.918 87.000 3346.457
LL09           100 1 LL09 7138.680 7147.700 538953.099 298970.711 86.000 5975.939
LL10           100 1 LL10 7140.430 7146.000 540893.556 299543.322 61.000 2875.600
LM01           100 1 LM01 7180.980 7186.520 543513.714 298569.428 75.000 2637.362
LM02           100 1 LM02 7180.950 7185.690 543523.134 298374.003 75.000 8579.165
OutFall        100 1 OutFall 7129.580 7144.863 537658.180 304601.349 0.000 0.000
RL01           100 1 RL01 7140.795 7148.983 541523.670 300236.959 66.000 4830.136
RL02           100 1 RL02 7137.165 7142.122 539627.941 300387.257 71.000 5800.339
RL03           100 1 RL03 7133.020 7139.591 538456.088 301215.976 93.000 3805.253
RM01           100 1 RM01 7190.720 7198.270 546214.719 300745.532 47.000 6278.563
RM02           100 1 RM02 7192.860 7196.280 546350.768 300142.048 40.000 6433.843
RM03           100 1 RM03 7201.850 7209.890 546950.869 300906.078 40.000 6509.392
RM04           100 1 RM04 7202.030 7205.030 546781.886 301146.171 35.000 6600.216
RM05           100 1 RM05 7193.860 7197.810 546201.103 299652.095 63.000 10425.899
RM06           100 1 RM06 7176.500 7182.570 544422.985 300730.006 74.000 7033.576
RM07           100 1 RM07 7188.510 7194.000 545864.291 300909.179 34.000 7457.943
RM08           100 1 RM08 7203.190 7213.020 546120.911 302113.768 27.000 4774.371
RM09           100 1 RM09 7176.135 7181.180 544406.034 300872.603 45.000 4523.379
RM10           100 1 RM10 7292.000 7293.000 546696.988 303221.742 2.000 11814.423
RM11           100 1 RM11 7171.540 7175.000 543750.661 301076.767 56.000 3926.521
RU01           100 1 RU01 7307.200 7308.200 551624.561 299921.715 31.000 7933.821
RU02           100 1 RU02 7274.595 7275.595 548963.882 299362.475 40.000 11383.696
RU03           100 1 RU03 7272.810 7275.060 548785.483 299235.044 41.000 6867.514
RU04           100 1 RU04 7232.560 7240.430 549074.696 300662.333 40.000 8835.960
RU05           100 1 RU05 7233.110 7241.420 548949.252 300898.473 35.000 4510.611
RU06           100 1 RU06 7309.500 7310.000 551834.694 299356.787 45.000 10700.590
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LL07           100 1 69.660 0.015 Allowed
LL08           100 1 49.740 0.004 Allowed
LL09           100 1 64.260 0.004 Allowed
LL10           100 1 24.900 0.007 Allowed
LM01           100 1 21.960 0.025 Allowed
LM02           100 1 43.780 0.016 Allowed
OutFall        100 1 0.000 0.000 Allowed
RL01           100 1 40.800 0.010 Allowed
RL02           100 1 80.640 0.003 Allowed
RL03           100 1 45.550 0.003 Allowed
RM01           100 1 19.540 0.013 Allowed
RM02           100 1 71.380 0.012 Allowed
RM03           100 1 47.930 0.041 Allowed
RM04           100 1 32.220 0.033 Allowed
RM05           100 1 38.970 0.021 Allowed
RM06           100 1 71.600 0.019 Allowed
RM07           100 1 43.810 0.035 Allowed
RM08           100 1 52.790 0.034 Allowed
RM09           100 1 40.380 0.014 Allowed
RM10           100 1 60.990 0.011 Allowed
RM11           100 1 55.160 0.044 Allowed
RU01           100 1 87.360 0.026 Allowed
RU02           100 1 46.390 0.009 Allowed
RU03           100 1 34.110 0.011 Allowed
RU04           100 1 56.400 0.030 Allowed
RU05           100 1 23.660 0.039 Allowed
RU06           100 1 109.050 0.024 Allowed
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0004           2 0004 0.000 0.000 7198.028
0004           5 0004 0.000 0.000 7198.122
0004           10 0004 0.000 0.000 7198.168
0004           100 0004 0.000 20125.270 7198.629
0005           2 0005 0.000 0.000 7192.747
0005           5 0005 0.000 0.000 7192.874
0005           10 0005 0.000 0.000 7192.907
0005           100 0005 0.000 36468.300 7193.408
0006           2 0006 0.000 0.000 7178.459
0006           5 0006 0.000 0.000 7179.082
0006           10 0006 0.000 0.000 7179.630
0006           100 0006 0.000 15202.810 7181.653
0007           2 0007 0.000 0.000 7249.147
0007           5 0007 0.000 0.000 7249.174
0007           10 0007 0.000 0.000 7249.189
0007           100 0007 0.000 0.000 7249.718
0010           2 0010 0.000 0.000 7152.429
0010           5 0010 0.000 2723.430 7153.009
0010           10 0010 0.000 6445.380 7153.115
0010           100 0010 0.000 30446.900 7153.676
0017           2 0017 0.000 0.000 7233.257
0017           5 0017 0.000 0.000 7233.314
0017           10 0017 0.000 0.000 7233.336
0017           100 0017 0.000 43002.440 7233.800
2007           2 2007 0.000 0.000 7134.736
2007           5 2007 0.000 0.000 7134.936
2007           10 2007 0.000 0.000 7135.051
2007           100 2007 0.000 0.000 7136.127
2009           2 2009 0.000 0.000 7139.807
2009           5 2009 0.000 0.000 7140.715
2009           10 2009 0.000 0.000 7141.569
2009           100 2009 0.000 6855.450 7144.144
2019           2 2019 0.000 50607.640 7142.384
2019           5 2019 0.000 70074.250 7142.967
2019           10 2019 0.000 76652.690 7143.141
2019           100 2019 0.000 152634.700 7144.118
2021           2 2021 0.000 0.000 7142.430
2021           5 2021 0.000 15387.520 7143.003
2021           10 2021 0.000 23224.820 7143.204
2021           100 2021 0.000 84583.510 7144.335
2022           2 2022 0.000 0.000 7138.273
2022           5 2022 0.000 0.000 7139.460
2022           10 2022 0.000 4251.210 7140.134
2022           100 2022 0.000 80583.030 7142.296
2030           2 2030 0.000 82743.550 7142.611
2030           5 2030 0.000 182838.220 7143.151
2030           10 2030 0.000 225448.000 7143.385
2030           100 2030 0.000 504955.890 7144.742
2054           2 2054 0.000 0.000 7144.625
2054           5 2054 0.000 0.000 7145.304
2054           10 2054 0.000 0.000 7146.054
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2054           100 2054 0.000 0.000 7147.546
2059           2 2059 0.000 0.000 7148.899
2059           5 2059 0.000 16261.000 7149.257
2059           10 2059 0.000 28621.120 7149.411
2059           100 2059 0.000 109479.770 7150.194
2093           2 2093 0.000 0.000 7182.595
2093           5 2093 0.000 0.000 7182.695
2093           10 2093 0.000 0.000 7182.742
2093           100 2093 0.000 0.000 7185.068
2105           2 2105 0.000 0.000 7165.177
2105           5 2105 0.000 0.000 7165.275
2105           10 2105 0.000 0.000 7165.368
2105           100 2105 0.000 0.000 7168.266
2115           2 2115 0.000 0.000 7161.283
2115           5 2115 0.000 0.000 7161.917
2115           10 2115 0.000 0.000 7162.217
2115           100 2115 0.000 1521.700 7162.584
2116           2 2116 0.000 0.000 7161.263
2116           5 2116 0.000 349.320 7161.764
2116           10 2116 0.000 4472.750 7161.836
2116           100 2116 0.000 38520.920 7162.289
2121           2 2121 0.000 0.000 7161.965
2121           5 2121 0.000 0.000 7162.081
2121           10 2121 0.000 0.000 7162.103
2121           100 2121 0.000 5181.940 7163.020
2122           2 2122 0.000 0.000 7162.210
2122           5 2122 0.000 0.000 7162.510
2122           10 2122 0.000 0.000 7162.691
2122           100 2122 0.000 0.000 7166.053
2166           2 2166 0.000 1514.710 7154.159
2166           5 2166 0.000 5151.310 7154.311
2166           10 2166 0.000 8275.630 7154.392
2166           100 2166 0.000 38200.470 7154.934
2178           2 2178 0.000 0.000 7150.299
2178           5 2178 0.000 2597.780 7150.880
2178           10 2178 0.000 5050.890 7151.025
2178           100 2178 0.000 28579.190 7151.693
2199           2 2199 0.000 28332.900 7149.249
2199           5 2199 0.000 49853.650 7149.559
2199           10 2199 0.000 59219.240 7149.697
2199           100 2199 0.000 113814.130 7150.419
2206           2 2206 0.000 0.000 7157.156
2206           5 2206 0.000 1212.970 7157.405
2206           10 2206 0.000 2573.750 7157.469
2206           100 2206 0.000 7268.850 7157.677
2211           2 2211 0.000 0.000 7160.015
2211           5 2211 0.000 3999.050 7160.134
2211           10 2211 0.000 6719.690 7160.207
2211           100 2211 0.000 17354.390 7160.472
2226           2 2226 0.000 0.000 7174.895
2226           5 2226 0.000 0.000 7174.952
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2226           10 2226 0.000 0.000 7174.989
2226           100 2226 0.000 2011.550 7179.704
2229           2 2229 0.000 0.000 7178.138
2229           5 2229 0.000 0.000 7178.223
2229           10 2229 0.000 0.000 7178.306
2229           100 2229 0.000 11078.380 7180.496
2235           2 2235 0.000 0.000 7180.946
2235           5 2235 0.000 0.000 7181.462
2235           10 2235 0.000 0.000 7181.832
2235           100 2235 0.000 4644.370 7183.187
2279           2 2279 0.000 8838.600 7148.784
2279           5 2279 0.000 15664.990 7149.046
2279           10 2279 0.000 17565.270 7149.166
2279           100 2279 0.000 34715.740 7149.824
2282           2 2282 0.000 19954.550 7148.322
2282           5 2282 0.000 41763.830 7148.544
2282           10 2282 0.000 48147.750 7148.651
2282           100 2282 0.000 90172.190 7149.243
2297           2 2297 0.000 127.090 7148.976
2297           5 2297 0.000 6319.850 7149.089
2297           10 2297 0.000 10126.390 7149.144
2297           100 2297 0.000 47830.610 7149.773
2319           2 2319 0.000 2868.120 7150.426
2319           5 2319 0.000 9338.420 7150.496
2319           10 2319 0.000 12604.600 7150.541
2319           100 2319 0.000 69230.490 7151.285
2327           2 2327 0.000 0.000 7171.038
2327           5 2327 0.000 0.000 7173.614
2327           10 2327 0.000 0.000 7173.731
2327           100 2327 0.000 24346.180 7174.241
2335           2 2335 0.000 0.000 7174.588
2335           5 2335 0.000 4081.990 7175.167
2335           10 2335 0.000 5762.460 7175.235
2335           100 2335 0.000 29801.160 7175.825
2359           2 2359 0.000 0.000 7198.344
2359           5 2359 0.000 0.000 7198.476
2359           10 2359 0.000 0.000 7198.511
2359           100 2359 0.000 6221.820 7199.158
2363           2 2363 0.000 0.000 7204.004
2363           5 2363 0.000 0.000 7204.094
2363           10 2363 0.000 0.000 7204.126
2363           100 2363 0.000 4449.050 7204.862
2364           2 2364 0.000 0.000 7204.004
2364           5 2364 0.000 0.000 7204.094
2364           10 2364 0.000 0.000 7204.126
2364           100 2364 0.000 20900.440 7204.664
2365           2 2365 0.000 0.000 7205.242
2365           5 2365 0.000 0.000 7205.321
2365           10 2365 0.000 748.020 7205.347
2365           100 2365 0.000 32634.030 7205.954
2407           2 2407 0.000 0.000 7194.734
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2407           5 2407 0.000 0.000 7195.232
2407           10 2407 0.000 0.000 7195.471
2407           100 2407 0.000 0.000 7196.891
2412           2 2412 0.000 0.000 7194.734
2412           5 2412 0.000 6.680 7195.232
2412           10 2412 0.000 1688.540 7195.471
2412           100 2412 0.000 52319.000 7196.891
2435           2 2435 0.000 0.000 7204.194
2435           5 2435 0.000 0.000 7204.652
2435           10 2435 0.000 0.000 7204.866
2435           100 2435 0.000 0.000 7208.451
2490           2 2490 0.000 0.000 7202.667
2490           5 2490 0.000 0.000 7203.229
2490           10 2490 0.000 0.000 7203.540
2490           100 2490 0.000 0.000 7205.585
2634           2 2634 0.000 0.000 7236.520
2634           5 2634 0.000 0.000 7237.881
2634           10 2634 0.000 0.000 7238.643
2634           100 2634 0.000 0.000 7241.752
2639           2 2639 0.000 0.000 7234.385
2639           5 2639 0.000 0.000 7234.449
2639           10 2639 0.000 0.000 7234.473
2639           100 2639 0.000 6963.120 7234.936
2643           2 2643 0.000 0.000 7238.498
2643           5 2643 0.000 0.000 7239.176
2643           10 2643 0.000 0.000 7239.463
2643           100 2643 0.000 296135.660 7241.678
2650           2 2650 0.000 0.000 7275.491
2650           5 2650 0.000 9079.710 7275.649
2650           10 2650 0.000 15497.260 7275.693
2650           100 2650 0.000 51424.670 7275.979
2673           2 2673 0.000 0.000 7133.489
2673           5 2673 0.000 0.000 7133.598
2673           10 2673 0.000 0.000 7133.666
2673           100 2673 0.000 0.000 7135.575
2690           2 2690 56.311 0.000 7146.728
2690           5 2690 95.441 6066.370 7147.743
2690           10 2690 122.341 16946.260 7147.810
2690           100 2690 245.335 72928.110 7148.181
2695           2 2695 0.000 4979.150 7144.353
2695           5 2695 0.000 50534.700 7145.438
2695           10 2695 0.000 74632.230 7145.883
2695           100 2695 0.000 231995.560 7147.437
2714           2 2714 46.974 0.000 7146.234
2714           5 2714 76.247 8102.710 7146.535
2714           10 2714 96.005 11841.240 7146.632
2714           100 2714 188.571 64370.370 7147.428
CL01           2 CL01 2.288 0.000 7191.237
CL01           5 CL01 3.434 0.000 7191.279
CL01           10 CL01 4.199 0.000 7191.307
CL01           100 CL01 65.857 0.000 7192.496
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CL02           2 CL02 2.534 0.000 7190.934
CL02           5 CL02 3.804 0.000 7191.047
CL02           10 CL02 4.651 0.000 7191.113
CL02           100 CL02 69.543 0.000 7193.501
CL03           2 CL03 26.491 0.000 7161.284
CL03           5 CL03 40.195 0.000 7161.923
CL03           10 CL03 49.338 0.000 7162.257
CL03           100 CL03 105.761 998.490 7162.604
CL04           2 CL04 50.029 22.390 7161.769
CL04           5 CL04 77.561 824.980 7161.877
CL04           10 CL04 95.983 1262.600 7161.936
CL04           100 CL04 183.963 5158.410 7162.288
CL05           2 CL05 76.073 896.120 7154.218
CL05           5 CL05 116.747 2005.390 7154.365
CL05           10 CL05 143.934 2418.450 7154.428
CL05           100 CL05 272.720 9770.370 7154.929
CL06           2 CL06 56.156 194.530 7149.098
CL06           5 CL06 92.866 1389.780 7149.264
CL06           10 CL06 117.812 2576.070 7149.407
CL06           100 CL06 227.940 12457.310 7150.187
CL07           2 CL07 46.051 24.860 7149.001
CL07           5 CL07 70.959 1844.260 7149.256
CL07           10 CL07 87.614 3065.340 7149.406
CL07           100 CL07 165.489 13351.440 7150.189
CL08           2 CL08 37.887 0.000 7139.814
CL08           5 CL08 57.740 0.000 7140.734
CL08           10 CL08 70.996 0.000 7141.596
CL08           100 CL08 146.416 4199.740 7144.149
CL09           2 CL09 2.381 0.000 7134.738
CL09           5 CL09 3.575 0.000 7134.931
CL09           10 CL09 4.370 0.000 7135.043
CL09           100 CL09 51.576 0.000 7137.692
CM01           2 CM01 3.180 0.000 7249.565
CM01           5 CM01 4.773 0.000 7249.650
CM01           10 CM01 5.836 0.000 7249.699
CM01           100 CM01 78.640 0.000 7250.813
CM02           2 CM02 42.040 0.000 7163.075
CM02           5 CM02 63.377 0.000 7163.398
CM02           10 CM02 77.595 0.000 7163.579
CM02           100 CM02 209.020 12240.270 7166.054
CU01           2 CU01 9.662 0.000 7285.428
CU01           5 CU01 14.504 0.000 7285.553
CU01           10 CU01 17.732 0.000 7285.621
CU01           100 CU01 255.858 30291.340 7288.428
LL01           2 LL01 82.963 1005.450 7160.170
LL01           5 LL01 132.546 2082.750 7160.305
LL01           10 LL01 165.870 2824.940 7160.389
LL01           100 LL01 320.393 6652.780 7160.739
LL02           2 LL02 65.973 3236.710 7149.402
LL02           5 LL02 109.999 7250.380 7149.653
LL02           10 LL02 140.023 9396.030 7149.778
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LL02           100 LL02 273.604 23616.390 7150.458
LL03           2 LL03 28.403 4211.030 7149.248
LL03           5 LL03 43.407 7638.010 7149.559
LL03           10 LL03 53.431 9496.360 7149.697
LL03           100 LL03 101.145 24526.200 7150.418
LL04           2 LL04 51.453 1784.290 7148.322
LL04           5 LL04 80.896 3581.440 7148.543
LL04           10 LL04 100.628 4567.210 7148.650
LL04           100 LL04 190.205 12195.280 7149.237
LL05           2 LL05 17.438 0.000 7145.751
LL05           5 LL05 27.664 0.000 7146.448
LL05           10 LL05 34.527 0.000 7146.530
LL05           100 LL05 65.760 670.090 7146.692
LL06           2 LL06 29.854 0.000 7146.233
LL06           5 LL06 47.483 1029.610 7146.537
LL06           10 LL06 59.320 1593.880 7146.637
LL06           100 LL06 110.571 11633.670 7147.431
LL07           2 LL07 78.773 0.000 7159.427
LL07           5 LL07 124.351 9349.180 7159.535
LL07           10 LL07 154.913 13865.350 7159.584
LL07           100 LL07 299.661 33169.960 7159.820
LL08           2 LL08 39.086 0.000 7149.329
LL08           5 LL08 63.069 0.000 7154.138
LL08           10 LL08 81.728 0.000 7154.605
LL08           100 LL08 169.703 6404.870 7155.105
LL09           2 LL09 56.311 0.000 7146.777
LL09           5 LL09 95.441 1952.010 7147.803
LL09           10 LL09 122.341 2965.980 7147.834
LL09           100 LL09 245.335 5637.800 7148.404
LL10           2 LL10 21.803 0.000 7142.815
LL10           5 LL10 34.796 0.000 7143.350
LL10           10 LL10 43.526 0.000 7143.574
LL10           100 LL10 89.832 0.000 7144.462
LM01           2 LM01 26.333 0.000 7182.827
LM01           5 LM01 40.994 0.000 7183.574
LM01           10 LM01 50.807 0.000 7183.864
LM01           100 LM01 104.487 0.000 7185.697
LM02           2 LM02 54.674 0.000 7183.543
LM02           5 LM02 84.245 0.000 7184.385
LM02           10 LM02 104.018 0.000 7184.755
LM02           100 LM02 215.622 0.000 7185.399
OutFall        2 OutFall 0.000 0.000 7133.170
OutFall        5 OutFall 0.000 0.000 7133.319
OutFall        10 OutFall 0.000 0.000 7133.406
OutFall        100 OutFall 0.000 0.000 7135.247
RL01           2 RL01 39.980 1.480 7148.976
RL01           5 RL01 63.333 622.100 7149.089
RL01           10 RL01 79.002 961.380 7149.144
RL01           100 RL01 146.951 6910.010 7149.774
RL02           2 RL02 54.310 3493.080 7142.612
RL02           5 RL02 89.295 9414.930 7143.152
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RL02           10 RL02 115.244 13221.470 7143.386
RL02           100 RL02 235.859 65731.870 7144.744
RL03           2 RL03 38.355 0.000 7138.274
RL03           5 RL03 61.943 0.000 7139.462
RL03           10 RL03 80.254 3837.330 7140.136
RL03           100 RL03 168.323 80102.410 7142.304
RM01           2 RM01 16.335 0.000 7198.123
RM01           5 RM01 24.703 0.000 7198.223
RM01           10 RM01 30.282 2.360 7198.263
RM01           100 RM01 58.055 3404.820 7198.630
RM02           2 RM02 45.442 0.000 7194.734
RM02           5 RM02 70.822 0.000 7195.232
RM02           10 RM02 87.812 0.000 7195.471
RM02           100 RM02 169.948 4539.520 7196.891
RM03           2 RM03 33.919 0.000 7203.340
RM03           5 RM03 51.385 0.000 7203.630
RM03           10 RM03 63.034 0.000 7203.795
RM03           100 RM03 142.265 0.000 7205.585
RM04           2 RM04 20.241 0.000 7203.188
RM04           5 RM04 30.511 0.000 7203.437
RM04           10 RM04 37.354 0.000 7203.578
RM04           100 RM04 90.170 4898.800 7205.585
RM05           2 RM05 43.191 0.000 7197.090
RM05           5 RM05 65.546 0.000 7197.616
RM05           10 RM05 80.462 0.000 7197.697
RM05           100 RM05 180.835 672.130 7197.891
RM06           2 RM06 79.063 0.000 7179.491
RM06           5 RM06 125.103 0.000 7180.184
RM06           10 RM06 155.988 0.000 7180.513
RM06           100 RM06 298.930 0.000 7182.108
RM07           2 RM07 26.653 0.000 7190.175
RM07           5 RM07 40.223 0.000 7190.629
RM07           10 RM07 49.266 0.000 7190.884
RM07           100 RM07 111.328 0.000 7192.862
RM08           2 RM08 25.080 0.000 7204.913
RM08           5 RM08 38.059 0.000 7205.378
RM08           10 RM08 46.718 0.000 7205.578
RM08           100 RM08 103.472 0.000 7208.548
RM09           2 RM09 29.777 0.000 7179.060
RM09           5 RM09 46.071 0.000 7179.478
RM09           10 RM09 56.970 0.000 7179.846
RM09           100 RM09 107.216 3335.390 7181.654
RM10           2 RM10 2.209 0.000 7292.595
RM10           5 RM10 3.316 0.000 7292.613
RM10           10 RM10 4.054 0.000 7292.623
RM10           100 RM10 64.271 0.000 7292.932
RM11           2 RM11 49.830 0.000 7174.602
RM11           5 RM11 77.402 1037.490 7175.174
RM11           10 RM11 95.853 1519.700 7175.248
RM11           100 RM11 183.359 7506.690 7175.827
RU01           2 RU01 46.798 0.000 7308.107
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RU01           5 RU01 71.392 1195.500 7308.202
RU01           10 RU01 87.817 4491.220 7308.236
RU01           100 RU01 206.716 40247.220 7308.456
RU02           2 RU02 32.539 1037.390 7275.731
RU02           5 RU02 49.429 4087.940 7276.088
RU02           10 RU02 60.701 3646.010 7275.960
RU02           100 RU02 130.247 5858.070 7276.035
RU03           2 RU03 24.327 3057.220 7275.490
RU03           5 RU03 37.042 4509.540 7275.647
RU03           10 RU03 45.531 4999.400 7275.690
RU03           100 RU03 94.201 8504.820 7275.978
RU04           2 RU04 39.888 0.000 7236.520
RU04           5 RU04 60.439 0.000 7237.881
RU04           10 RU04 74.147 0.000 7238.643
RU04           100 RU04 190.004 45955.710 7241.697
RU05           2 RU05 14.867 0.000 7236.415
RU05           5 RU05 22.408 0.000 7237.293
RU05           10 RU05 27.433 0.000 7237.762
RU05           100 RU05 70.728 0.000 7241.040
RU06           2 RU06 81.941 2204.620 7310.005
RU06           5 RU06 126.165 13294.580 7310.079
RU06           10 RU06 155.736 18793.550 7310.119
RU06           100 RU06 302.148 46377.400 7310.298
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DummyOut       100 DummyOut 2673 7133.210 OutFall 7129.580 100.000 0.000 0.000
L0001          100 L0001 CL09 7130.910 2007 7130.910 33.000 0.000 0.000
L1000          100 L1000 2009 7135.150 2007 7130.910 1206.000 0.000 0.000
L1010          100 L1010 2059 7142.490 2054 7139.900 750.000 0.000 0.000
L1200          100 L1200 CL01 7191.050 2116 7158.768 2014.000 2014.000 2014.000
L1310          100 L1310 0007 7249.000 2122 7161.590 3155.000 3155.000 3155.000
L1311          100 L1311 CM01 7249.165 0007 7249.000 33.000 33.000 33.000
L1315          100 L1315 CU01 7285.000 0007 7249.000 5816.000 5816.000 5816.000
L2022          100 L2022 2059 7148.573 2030 7141.622 2161.000 2161.000 2161.000
L2201          100 L2201 2282 7141.570 LL10 7141.950 300.000 0.000 0.000
L2203          100 L2203 2714 7140.510 LL10 7140.430 217.000 0.000 0.000
L2310          100 L2310 RM10 7292.500 2435 7208.000 2856.000 2856.000 2856.000
L2510          100 L2510 RM04 7202.030 2490 7201.280 143.000 143.000 143.000
L2636          100 L2636 RU02 7275.095 2650 7275.095 33.000 33.000 33.000
L2640          100 L2640 RU01 7307.700 2650 7275.095 3920.000 3920.000 3920.000
L2650          100 L2650 RU06 7309.500 2650 7275.095 2993.000 2993.000 2993.000
L2700          100 L2700 2412 7191.900 0004 7190.720 662.000 0.000 0.000
L2802          100 L2802 LL09 7138.680 2690 7138.350 33.000 0.000 0.000
L2807          100 L2807 LL06 7140.840 2714 7140.510 33.000 0.000 0.000
P0000          100 L0000 2007 7130.910 OutFall 7129.580 450.000 0.000 0.000
P1001          100 L1001 CL08 7135.315 2009 7135.150 33.000 0.000 0.000
P1005          100 L1005 2054 7139.900 2009 7135.150 1686.000 0.000 0.000
P1015          100 L1015 2178 7143.730 2059 7142.490 710.000 0.000 0.000
P1020          100 L1020 0010 7146.110 2178 7143.730 563.000 0.000 0.000
P1030          100 L1030 2166 7147.840 0010 7146.110 304.000 0.000 0.000
P1035          100 L1035 2116 7156.140 2166 7147.840 1079.000 0.000 0.000
P1036          100 L1036 CL04 7156.305 2116 7156.140 33.000 0.000 0.000
P1081          100 L1031 CL05 7148.005 2166 7147.840 33.000 0.000 0.000
P1100          100 L1100 2115 7157.160 2116 7156.140 49.000 0.000 0.000
P1101          100 L1101 CL03 7157.325 2115 7157.160 33.000 0.000 0.000
P1105          100 L1105 2105 7164.770 2115 7157.160 534.000 0.000 0.000
P1110          100 L1110 2093 7182.210 2105 7164.770 627.000 0.000 0.000
P1115          100 L1115 CL02 7190.460 2093 7182.210 499.000 0.000 0.000
P1300          100 L1300 2121 7160.100 2116 7156.140 363.000 0.000 0.000
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DummyOut       100 3.000 Trapezoidal 3.630 0.013 3.000 3.000 3.630
L0001          100 2.000 Circular 0.000 0.013 0.000 0.000 0.000
L1000          100 5.000 Circular 0.352 0.013 0.000 0.000 0.352
L1010          100 4.500 Circular 0.350 0.013 0.000 0.000 0.350
L1200          100 3.000 Natural UrbanTypCh 1.600 0.044 3.000 3.000 1.600
L1310          100 0.500 Natural UrbanTypStr 2.771 0.020 0.000 0.000 2.771
L1311          100 3.000 Natural UrbanTypCh 0.500 0.044 3.000 3.000 0.500
L1315          100 3.000 Natural UrbanTypCh 0.620 0.044 3.000 3.000 0.620
L2022          100 0.500 Natural UrbanTypStr 0.322 0.020 0.000 0.000 0.322
L2201          100 3.000 Special -0.127 0.013 0.000 0.000 -0.127
L2203          100 2.500 Circular 0.037 0.013 0.000 0.000 0.037
L2310          100 0.500 Natural UrbanTypStr 3.060 0.020 0.000 0.000 3.060
L2510          100 3.000 Natural BasinConve 0.524 0.013 0.000 0.000 0.524
L2636          100 0.500 Natural UrbanTypStr 0.000 0.020 0.000 0.000 0.000
L2640          100 0.500 Natural UrbanTypStr 0.845 0.020 0.000 0.000 0.845
L2650          100 0.500 Natural UrbanTypStr 1.150 0.020 0.000 0.000 1.150
L2700          100 1.500 Circular 0.180 0.013 0.000 0.000 0.180
L2802          100 5.000 Circular 1.000 0.014 0.000 0.000 1.000
L2807          100 5.000 Circular 1.000 0.013 0.000 0.000 1.000
P0000          100 6.000 Circular 0.296 0.013 0.000 0.000 0.296
P1001          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P1005          100 5.000 Circular 0.280 0.013 0.000 0.000 0.280
P1015          100 4.500 Circular 0.170 0.013 0.000 0.000 0.170
P1020          100 4.000 Circular 0.423 0.013 0.000 0.000 0.423
P1030          100 3.000 Circular 0.570 0.013 0.000 0.000 0.570
P1035          100 2.500 Circular 0.770 0.013 0.000 0.000 0.770
P1036          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P1081          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P1100          100 2.500 Circular 2.080 0.013 0.000 0.000 2.080
P1101          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P1105          100 2.000 Circular 1.430 0.013 0.000 0.000 1.430
P1110          100 1.500 Circular 2.780 0.013 0.000 0.000 2.780
P1115          100 1.500 Circular 1.650 0.013 0.000 0.000 1.650
P1300          100 1.500 Circular 1.090 0.013 0.000 0.000 1.090
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DummyOut       100 Free
L0001          100 Free
L1000          100 Downhill Onl
L1010          100 Downhill Onl
L1200          100 Downhill Onl
L1310          100 Downhill Onl
L1311          100 Downhill Onl
L1315          100 Downhill Onl
L2022          100 Free
L2201          100 Free
L2203          100 Downhill Onl
L2310          100 Downhill Onl
L2510          100 Downhill Onl
L2636          100 Downhill Onl
L2640          100 Downhill Onl
L2650          100 Free
L2700          100 Downhill Onl
L2802          100 Free
L2807          100 Free
P0000          100 Downhill Onl 0.000
P1001          100 Downhill Onl 0.000
P1005          100 Downhill Onl 0.000
P1015          100 Downhill Onl 0.000
P1020          100 Downhill Onl 0.000
P1030          100 Downhill Onl 0.000
P1035          100 Downhill Onl 0.000
P1036          100 Downhill Onl 0.000
P1081          100 Downhill Onl 0.000
P1100          100 Downhill Onl 0.000
P1101          100 Downhill Onl 0.000
P1105          100 Downhill Onl 0.000
P1110          100 Downhill Onl 0.000
P1115          100 Downhill Onl 0.000
P1300          100 Downhill Onl 0.000
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P1305          100 L1305 2122 7161.090 2121 7160.100 104.000 0.000 0.000
P1306          100 L1306 CM02 7161.255 2122 7161.090 33.000 0.000 0.000
P1911          100 L1911 CL07 7145.830 2059 7145.550 56.000 0.000 0.000
P1912          100 L1912 CL06 7142.655 2059 7142.490 33.000 0.000 0.000
P2000          100 L2000 2022 7133.020 OutFall 7129.581 1976.000 0.000 0.000
P2001          100 L2001 RL03 7133.185 2022 7133.020 33.000 0.000 0.000
P2005          100 L2005 2021 7134.120 2022 7133.020 570.000 0.000 0.000
P2010          100 L2010 2019 7135.570 2021 7134.190 643.000 0.000 0.000
P2020          100 L2020 2030 7137.000 2019 7135.570 665.000 0.000 0.000
P2021          100 L2021 RL02 7137.165 2030 7137.000 33.000 0.000 0.000
P2100          100 L2100 2297 7140.630 2030 7137.000 1798.000 0.000 0.000
P2101          100 L2101 RL01 7140.795 2297 7140.630 33.000 0.000 0.000
P2105          100 L2105 2319 7143.160 2297 7140.630 601.000 0.000 0.000
P2110          100 L2110 2327 7167.530 2319 7143.160 1912.000 0.000 0.000
P2115          100 L2115 2335 7171.210 2327 7167.530 348.000 0.000 0.000
P2116          100 L2116 RM11 7171.540 2335 7171.210 33.000 0.000 0.000
P2120          100 L2120 0006 7175.970 2335 7171.210 627.000 0.000 0.000
P2121          100 L2121 RM06 7176.500 0006 7175.970 74.000 0.000 0.000
P2122          100 L2122 RM09 7176.135 0006 7175.970 33.000 0.000 0.000
P2125          100 L2125 0005 7187.790 0006 7175.970 1447.000 0.000 0.000
P2126          100 L2126 RM07 7188.510 0005 7187.790 103.000 0.000 0.000
P2130          100 L2130 0004 7190.720 0005 7187.790 358.000 0.000 0.000
P2131          100 L2131 RM01 7190.885 0004 7190.720 33.000 0.000 0.000
P2200          100 L2200 2282 7141.570 2030 7137.000 2171.000 0.000 0.000
P2202          100 L2202 LL04 7141.735 2282 7141.570 33.000 0.000 0.000
P2204          100 L2204 LL05 7140.900 LL10 7140.430 118.000 0.000 0.000
P2205          100 L2205 2279 7142.500 2282 7141.570 338.000 0.000 0.000
P2210          100 L2210 2199 7143.170 2279 7142.660 669.000 0.000 0.000
P2211          100 L2211 LL03 7143.335 2199 7143.170 33.000 0.000 0.000
P2215          100 L2215 LL02 7145.050 2199 7143.170 341.000 0.000 0.000
P2220          100 L2220 2206 7148.610 2199 7143.170 718.000 0.000 0.000
P2225          100 L2225 2211 7154.940 2206 7148.710 695.000 0.000 0.000
P2226          100 L2226 LL01 7155.105 2211 7154.940 33.000 0.000 0.000
P2230          100 L2230 2226 7173.680 2211 7154.940 1080.000 0.000 0.000
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P1305          100 1.500 Circular 0.950 0.013 0.000 0.000 0.950
P1306          100 1.250 Circular 0.500 0.013 0.000 0.000 0.500
P1911          100 2.000 Circular 0.500 0.013 0.000 0.000 0.500
P1912          100 2.000 Circular 0.500 0.013 0.000 0.000 0.500
P2000          100 4.000 Circular 0.174 0.013 0.000 0.000 0.174
P2001          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P2005          100 4.000 Circular 0.190 0.013 0.000 0.000 0.190
P2010          100 4.000 Circular 0.215 0.013 0.000 0.000 0.215
P2020          100 4.000 Circular 0.220 0.013 0.000 0.000 0.220
P2021          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P2100          100 4.000 Circular 0.200 0.013 0.000 0.000 0.200
P2101          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P2105          100 4.000 Circular 0.420 0.013 0.000 0.000 0.420
P2110          100 3.500 Circular 1.270 0.013 0.000 0.000 1.270
P2115          100 3.500 Circular 1.057 0.013 0.000 0.000 1.057
P2116          100 1.000 Circular 1.000 0.013 0.000 0.000 1.000
P2120          100 3.500 Circular 0.759 0.013 0.000 0.000 0.759
P2121          100 2.000 Circular 0.720 0.013 0.000 0.000 0.720
P2122          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P2125          100 2.000 Circular 0.820 0.013 0.000 0.000 0.820
P2126          100 2.000 Circular 0.700 0.013 0.000 0.000 0.700
P2130          100 2.000 Circular 0.820 0.013 0.000 0.000 0.820
P2131          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P2200          100 2.000 Circular 0.210 0.013 0.000 0.000 0.210
P2202          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P2204          100 1.500 Circular 0.398 0.013 0.000 0.000 0.398
P2205          100 4.000 Circular 0.275 0.013 0.000 0.000 0.275
P2210          100 4.000 Circular 0.076 0.013 0.000 0.000 0.076
P2211          100 3.000 Circular 0.500 0.013 0.000 0.000 0.500
P2215          100 2.500 Circular 0.550 0.013 0.000 0.000 0.550
P2220          100 3.000 Circular 0.760 0.013 0.000 0.000 0.760
P2225          100 2.500 Circular 0.900 0.013 0.000 0.000 0.900
P2226          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P2230          100 2.000 Circular 1.740 0.013 0.000 0.000 1.740
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P1305          100 Downhill Onl 0.000
P1306          100 Downhill Onl 0.000
P1911          100 Downhill Onl 0.000
P1912          100 Downhill Onl 0.000
P2000          100 Downhill Onl 0.000
P2001          100 Downhill Onl 0.000
P2005          100 Downhill Onl 0.000
P2010          100 Downhill Onl 0.000
P2020          100 Downhill Onl 0.000
P2021          100 Downhill Onl 0.000
P2100          100 Downhill Onl 0.000
P2101          100 Downhill Onl 0.000
P2105          100 Downhill Onl 0.000
P2110          100 Downhill Onl 0.000
P2115          100 Downhill Onl 0.000
P2116          100 Downhill Onl 0.000
P2120          100 Downhill Onl 0.000
P2121          100 Downhill Onl 0.000
P2122          100 Downhill Onl 0.000
P2125          100 Downhill Onl 0.000
P2126          100 Downhill Onl 0.000
P2130          100 Downhill Onl 0.000
P2131          100 Downhill Onl 0.000
P2200          100 Downhill Onl 0.000
P2202          100 Downhill Onl 0.000
P2204          100 Free 0.000
P2205          100 Downhill Onl 0.000
P2210          100 Downhill Onl 0.000
P2211          100 Downhill Onl 0.000
P2215          100 Downhill Onl 0.000
P2220          100 Downhill Onl 0.000
P2225          100 Downhill Onl 0.000
P2226          100 Downhill Onl 0.000
P2230          100 Downhill Onl 0.000
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P2235          100 L2235 2229 7176.550 2226 7173.680 344.000 0.000 0.000
P2240          100 L2240 2235 7178.780 2229 7176.550 408.000 0.000 0.000
P2245          100 L2245 LM02 7180.950 2235 7178.780 112.000 0.000 0.000
P2250          100 L2250 LM01 7180.980 2235 7178.780 90.000 0.000 0.000
P2305          100 L2305 2435 7200.150 0004 7190.720 1211.000 0.000 0.000
P2306          100 L2306 RM08 7203.190 2435 7200.150 167.000 0.000 0.000
P2400          100 L2400 2359 7191.050 0004 7190.720 46.000 0.000 0.000
P2405          100 L2405 2364 7200.270 2359 7191.050 698.000 0.000 0.000
P2500          100 L2500 2363 7200.920 2364 7200.270 52.000 0.000 0.000
P2505          100 L2505 2490 7201.050 2363 7200.920 45.000 0.000 0.000
P2506          100 L2506 RM03 7201.850 2490 7201.480 74.000 0.000 0.000
P2600          100 L2600 2365 7202.690 2364 7200.270 276.000 0.000 0.000
P2605          100 L2605 0017 7230.470 2365 7202.690 1594.000 0.000 0.000
P2610          100 L2610 2639 7230.990 0017 7230.470 33.000 0.000 0.000
P2615          100 L2615 2634 7232.560 2639 7230.990 162.000 0.000 0.000
P2616          100 L2616 RU04 7232.725 2634 7232.560 33.000 0.000 0.000
P2617          100 L2617 RU05 7233.110 2634 7232.560 205.000 0.000 0.000
P2620          100 L2620 2643 7236.930 2634 7233.830 156.000 0.000 0.000
P2630          100 L2630 2650 7271.300 2643 7236.930 1087.000 0.000 0.000
P2631          100 L2631 RU03 7272.810 2650 7271.300 33.000 0.000 0.000
P2705          100 L2705 2407 7192.860 2412 7191.900 71.000 0.000 0.000
P2706          100 L2706 RM02 7193.025 2407 7192.860 33.000 0.000 0.000
P2710          100 L2710 RM05 7193.860 2407 7193.120 54.000 0.000 0.000
P2800          100 L2800 2690 7138.350 2673 7133.210 2240.000 0.000 0.000
P2801          100 L2801 LL08 7147.440 2690 7138.350 1358.000 0.000 0.000
P2804          100 L2804 2695 7140.040 2690 7138.350 340.000 0.000 0.000
P2805          100 L2805 2714 7140.510 2695 7140.040 1075.000 0.000 0.000
P2806          100 L2806 LL07 7151.540 2714 7140.550 1725.000 0.000 0.000
S0000          100 L0000 2007 7142.028 OutFall 7141.863 33.000 33.000 33.000
S1001          100 L1001 CL08 7140.573 2009 7140.408 33.000 33.000 33.000
S1005          100 L1005 2054 7149.539 2009 7143.073 1686.000 1686.000 1686.000
S1015          100 L1015 2178 7150.308 2059 7148.573 710.000 710.000 710.000
S1020          100 L1020 0010 7152.420 2178 7150.308 563.000 563.000 563.000
S1030          100 L1030 2166 7153.597 0010 7152.420 304.000 304.000 304.000
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(Height)
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Shape
Natural 
Section Shape 
GLDB 
Reference

Conduit Slope Roughness
Left-hand Side 
Slope
ft

Right-hand 
Side Slope Conduit Slope

P2235          100 2.000 Circular 0.830 0.013 0.000 0.000 0.830
P2240          100 2.000 Circular 0.547 0.013 0.000 0.000 0.547
P2245          100 1.250 Circular 1.940 0.013 0.000 0.000 1.940
P2250          100 1.250 Circular 2.440 0.013 0.000 0.000 2.440
P2305          100 1.500 Circular 0.779 0.011 0.000 0.000 0.779
P2306          100 1.500 Circular 1.820 0.011 0.000 0.000 1.820
P2400          100 2.000 Circular 0.720 0.013 0.000 0.000 0.720
P2405          100 2.000 Circular 1.320 0.013 0.000 0.000 1.320
P2500          100 1.500 Circular 1.250 0.013 0.000 0.000 1.250
P2505          100 1.000 Circular 0.290 0.011 0.000 0.000 0.290
P2506          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P2600          100 2.000 Circular 0.880 0.013 0.000 0.000 0.880
P2605          100 1.500 Circular 1.740 0.013 0.000 0.000 1.740
P2610          100 1.500 Circular 1.730 0.013 0.000 0.000 1.730
P2615          100 2.000 Circular 0.969 0.013 0.000 0.000 0.969
P2616          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P2617          100 2.500 Circular 0.250 0.011 0.000 0.000 0.250
P2620          100 2.000 Circular 1.990 0.013 0.000 0.000 1.990
P2630          100 2.000 Circular 3.160 0.013 0.000 0.000 3.160
P2631          100 1.500 Circular 4.576 0.013 0.000 0.000 4.576
P2705          100 1.250 Circular 1.350 0.013 0.000 0.000 1.350
P2706          100 2.000 Circular 0.500 0.011 0.000 0.000 0.500
P2710          100 2.000 Circular 1.370 0.013 0.000 0.000 1.370
P2800          100 3.500 Circular 0.273 0.013 0.000 0.000 0.273
P2801          100 3.500 Circular 0.669 0.013 0.000 0.000 0.669
P2804          100 2.000 Circular 0.497 0.013 0.000 0.000 0.497
P2805          100 2.000 Circular 0.044 0.013 0.000 0.000 0.044
P2806          100 2.000 Circular 0.637 0.013 0.000 0.000 0.637
S0000          100 3.000 Natural BasinConve 0.500 0.044 0.000 0.000 0.500
S1001          100 3.000 Natural BasinConve 0.500 0.020 3.000 3.000 0.500
S1005          100 0.500 Natural UrbanTypStr 0.384 0.020 0.000 0.000 0.384
S1015          100 0.500 Natural UrbanTypStr 0.244 0.020 0.000 0.000 0.244
S1020          100 0.500 Natural UrbanTypStr 0.375 0.020 0.000 0.000 0.375
S1030          100 0.500 Natural UrbanTypStr 0.387 0.020 0.000 0.000 0.387
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Name Storm
Flow Direction 
Option

Weir Length
ft

P2235          100 Downhill Onl 0.000
P2240          100 Downhill Onl 0.000
P2245          100 Downhill Onl 0.000
P2250          100 Downhill Onl 0.000
P2305          100 Downhill Onl 0.000
P2306          100 Downhill Onl 0.000
P2400          100 Downhill Onl 0.000
P2405          100 Downhill Onl 0.000
P2500          100 Downhill Onl 0.000
P2505          100 Downhill Onl 0.000
P2506          100 Downhill Onl 0.000
P2600          100 Downhill Onl 0.000
P2605          100 Downhill Onl 0.000
P2610          100 Downhill Onl 0.000
P2615          100 Downhill Onl 0.000
P2616          100 Downhill Onl 0.000
P2617          100 Downhill Onl 0.000
P2620          100 Downhill Onl 0.000
P2630          100 Downhill Onl 0.000
P2631          100 Downhill Onl 0.000
P2705          100 Downhill Onl 0.000
P2706          100 Downhill Onl 0.000
P2710          100 Downhill Onl 0.000
P2800          100 Free 0.000
P2801          100 Free 0.000
P2804          100 Downhill Onl 0.000
P2805          100 Downhill Onl 0.000
P2806          100 Free 0.000
S0000          100 Free 0.000
S1001          100 Downhill Onl 0.000
S1005          100 Downhill Onl 0.000
S1015          100 Downhill Onl 0.000
S1020          100 Downhill Onl 0.000
S1030          100 Downhill Onl 0.000
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Upstream 
Invert 
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Downstream 
Node Name

Downstream 
Invert 
Elevation
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Length
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Right Channel 
Length
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S1035          100 L1035 2116 7161.268 2166 7153.597 1079.000 1079.000 1079.000
S1036          100 L1036 CL04 7161.268 2116 7161.103 33.000 33.000 33.000
S1081          100 L1031 CL05 7153.597 2166 7153.432 33.000 33.000 33.000
S1100          100 L1100 2115 7161.985 2116 7161.268 49.000 49.000 49.000
S1101          100 L1101 CL03 7161.985 2115 7161.820 33.000 33.000 33.000
S1105          100 L1105 2105 7167.760 2115 7161.985 534.000 534.000 534.000
S1110          100 L1110 2093 7183.842 2105 7167.760 627.000 627.000 627.000
S1115          100 L1115 CL02 7192.000 2093 7183.842 499.000 499.000 499.000
S1300          100 L1300 2121 7161.799 2116 7161.268 363.000 363.000 363.000
S1305          100 L1305 2122 7164.850 2121 7161.799 104.000 104.000 104.000
S1306          100 L1306 CM02 7161.850 2122 7161.685 33.000 33.000 33.000
S1911          100 L1911 CL07 7148.500 2059 7148.335 33.000 33.000 33.000
S1912          100 L1912 CL06 7148.573 2059 7148.408 33.000 33.000 33.000
S2000          100 L2000 2022 7136.591 OutFall 7136.426 33.000 33.000 33.000
S2001          100 L2001 RL03 7136.591 2022 7136.426 33.000 33.000 33.000
S2005          100 L2005 2021 7142.236 2022 7139.091 570.000 570.000 570.000
S2010          100 L2010 2019 7140.674 2021 7137.459 643.000 643.000 643.000
S2020          100 L2020 2030 7141.622 2019 7140.674 665.000 665.000 665.000
S2021          100 L2021 RL02 7139.122 2030 7138.957 33.000 33.000 33.000
S2100          100 L2100 2297 7148.483 2030 7141.622 1798.000 1798.000 1798.000
S2101          100 L2101 RL01 7145.983 2297 7145.818 33.000 33.000 33.000
S2105          100 L2105 2319 7149.855 2297 7148.483 601.000 601.000 601.000
S2110          100 L2110 2327 7173.289 2319 7149.855 1912.000 1912.000 1912.000
S2115          100 L2115 2335 7174.500 2327 7173.289 348.000 348.000 348.000
S2116          100 L2116 RM11 7172.000 2335 7171.835 33.000 33.000 33.000
S2120          100 L2120 0006 7180.680 2335 7174.500 627.000 627.000 627.000
S2121          100 L2121 RM06 7181.570 0006 7178.180 74.000 74.000 74.000
S2122          100 L2122 RM09 7178.180 0006 7178.015 33.000 33.000 33.000
S2125          100 L2125 0005 7192.450 0006 7180.680 1447.000 1447.000 1447.000
S2126          100 L2126 RM07 7193.000 0005 7189.950 103.000 103.000 103.000
S2130          100 L2130 0004 7197.770 0005 7192.450 358.000 358.000 358.000
S2131          100 L2131 RM01 7197.770 0004 7197.605 33.000 33.000 33.000
S2200          100 L2200 2282 7147.580 2030 7141.622 2171.000 2171.000 2171.000
S2202          100 L2202 LL04 7147.580 2282 7147.415 33.000 33.000 33.000
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Conduit Slope Roughness
Left-hand Side 
Slope
ft

Right-hand 
Side Slope Conduit Slope

S1035          100 0.500 Natural UrbanTypStr 0.711 0.020 0.000 0.000 0.711
S1036          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S1081          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S1100          100 0.500 Natural UrbanTypStr 1.463 0.020 0.000 0.000 1.463
S1101          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S1105          100 0.500 Natural UrbanTypStr 1.550 0.020 0.000 0.000 1.550
S1110          100 3.000 Natural UrbanTypCh 2.565 0.044 3.000 3.000 2.565
S1115          100 3.000 Natural UrbanTypCh 1.635 0.044 3.000 3.000 1.635
S1300          100 0.500 Natural UrbanTypStr 0.284 0.020 0.000 0.000 0.284
S1305          100 1.000 Natural PondOverflo 2.934 0.044 3.000 3.000 2.934
S1306          100 3.000 Natural UrbanTypCh 0.500 0.044 3.000 3.000 0.500
S1911          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S1912          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2000          100 3.000 Natural BasinConve 0.500 0.044 0.000 0.000 0.500
S2001          100 3.000 Natural BasinConve 0.500 0.020 3.000 3.000 0.500
S2005          100 0.500 Natural UrbanTypStr 0.552 0.020 0.000 0.000 0.552
S2010          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2020          100 0.500 Natural UrbanTypStr 0.143 0.020 0.000 0.000 0.143
S2021          100 3.000 Natural BasinConve 0.500 0.020 0.000 0.000 0.500
S2100          100 0.500 Natural UrbanTypStr 0.382 0.020 0.000 0.000 0.382
S2101          100 3.000 Natural BasinConve 0.500 0.020 0.000 0.000 0.500
S2105          100 0.500 Natural UrbanTypStr 0.228 0.020 0.000 0.000 0.228
S2110          100 0.500 Natural UrbanTypStr 1.226 0.020 0.000 0.000 1.226
S2115          100 0.500 Natural UrbanTypStr 0.348 0.020 0.000 0.000 0.348
S2116          100 3.000 Natural UrbanTypCh 0.500 0.044 3.000 3.000 0.500
S2120          100 0.500 Natural UrbanTypStr 0.986 0.020 0.000 0.000 0.986
S2121          100 1.000 Natural PondOverflo 4.581 0.044 3.000 3.000 4.581
S2122          100 3.000 Natural UrbanTypCh 0.500 0.044 3.000 3.000 0.500
S2125          100 0.500 Natural UrbanTypStr 0.813 0.020 0.000 0.000 0.813
S2126          100 1.000 Natural PondOverflo 1.990 0.044 3.000 3.000 1.990
S2130          100 0.500 Natural UrbanTypStr 1.486 0.020 0.000 0.000 1.486
S2131          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2200          100 0.500 Natural UrbanTypStr 0.274 0.020 0.000 0.000 0.274
S2202          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
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Flow Direction 
Option

Weir Length
ft

S1035          100 Downhill Onl 0.000
S1036          100 Downhill Onl 0.000
S1081          100 Downhill Onl 0.000
S1100          100 Downhill Onl 0.000
S1101          100 Downhill Onl 0.000
S1105          100 Downhill Onl 0.000
S1110          100 Downhill Onl 0.000
S1115          100 Downhill Onl 0.000
S1300          100 Downhill Onl 0.000
S1305          100 Downhill Onl 20.000
S1306          100 Downhill Onl 0.000
S1911          100 Downhill Onl 0.000
S1912          100 Downhill Onl 0.000
S2000          100 Free 0.000
S2001          100 Downhill Onl 0.000
S2005          100 Downhill Onl 0.000
S2010          100 Free 0.000
S2020          100 Downhill Onl 0.000
S2021          100 Downhill Onl 0.000
S2100          100 Downhill Onl 0.000
S2101          100 Downhill Onl 0.000
S2105          100 Downhill Onl 0.000
S2110          100 Downhill Onl 0.000
S2115          100 Downhill Onl 0.000
S2116          100 Downhill Onl 0.000
S2120          100 Downhill Onl 0.000
S2121          100 Downhill Onl 20.000
S2122          100 Downhill Onl 0.000
S2125          100 Downhill Onl 0.000
S2126          100 Downhill Onl 20.000
S2130          100 Downhill Onl 0.000
S2131          100 Downhill Onl 0.000
S2200          100 Downhill Onl 0.000
S2202          100 Downhill Onl 0.000
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S2204          100 L2204 LL05 7146.140 LL10 7145.500 118.000 0.000 0.000
S2205          100 L2205 2279 7147.962 2282 7147.580 338.000 338.000 338.000
S2206          100 L2206 LL10 7145.000 2030 7137.000 1200.000 0.000 0.000
S2210          100 L2210 2199 7148.187 2279 7147.962 669.000 669.000 669.000
S2211          100 L2211 LL03 7148.187 2199 7148.022 33.000 33.000 33.000
S2215          100 L2215 LL02 7148.689 2199 7148.187 341.000 341.000 341.000
S2220          100 L2220 2206 7156.859 2199 7148.187 718.000 718.000 718.000
S2225          100 L2225 2211 7159.372 2206 7156.859 695.000 695.000 695.000
S2226          100 L2226 LL01 7159.537 2211 7159.372 33.000 33.000 33.000
S2230          100 L2230 2226 7179.148 2211 7159.537 1080.000 1080.000 1080.000
S2235          100 L2235 2229 7179.572 2226 7179.148 344.000 344.000 344.000
S2240          100 L2240 2235 7182.512 2229 7179.572 408.000 408.000 408.000
S2245          100 L2245 LM02 7184.690 2235 7180.012 112.000 112.000 112.000
S2250          100 L2250 LM01 7185.520 2235 7180.012 90.000 90.000 90.000
S2305          100 L2305 2435 7208.000 0004 7197.770 1211.000 1211.000 1211.000
S2306          100 L2306 RM08 7212.020 2435 7207.500 167.000 167.000 167.000
S2400          100 L2400 2359 7198.120 0004 7197.770 46.000 46.000 46.000
S2405          100 L2405 2364 7203.742 2359 7198.120 698.000 698.000 698.000
S2500          100 L2500 2363 7203.340 2364 7203.742 52.000 52.000 52.000
S2505          100 L2505 2490 7205.480 2363 7203.340 45.000 45.000 45.000
S2506          100 L2506 RM03 7202.850 2490 7202.480 74.000 74.000 74.000
S2600          100 L2600 2365 7204.844 2364 7203.742 276.000 276.000 276.000
S2605          100 L2605 0017 7232.960 2365 7204.844 1594.000 1594.000 1594.000
S2610          100 L2610 2639 7234.179 0017 7232.960 33.000 33.000 33.000
S2615          100 L2615 2634 7240.430 2639 7231.679 162.000 162.000 162.000
S2616          100 L2616 RU04 7237.430 2634 7236.430 33.000 33.000 33.000
S2617          100 L2617 RU05 7240.420 2634 7237.255 33.000 33.000 33.000
S2620          100 L2620 2643 7237.373 2634 7232.560 156.000 0.000 0.000
S2630          100 L2630 2650 7275.095 2643 7239.873 1087.000 1087.000 1087.000
S2631          100 L2631 RU03 7274.560 2650 7274.395 33.000 33.000 33.000
S2705          100 L2705 2407 7196.280 2412 7192.232 71.000 71.000 71.000
S2706          100 L2706 RM02 7193.280 2407 7193.115 33.000 33.000 33.000
S2710          100 L2710 RM05 7197.310 2407 7195.780 54.000 0.000 0.000
S2800          100 L2800 2690 7147.200 2673 7136.210 2240.000 2240.000 2240.000
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S2204          100 0.500 Natural UrbanTypStr 0.542 0.020 0.000 0.000 0.542
S2205          100 0.500 Natural UrbanTypStr 0.113 0.020 0.000 0.000 0.113
S2206          100 1.000 Natural PondOverflo 0.662 0.044 0.000 0.000 0.662
S2210          100 0.500 Natural UrbanTypStr 0.034 0.020 0.000 0.000 0.034
S2211          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2215          100 0.500 Natural UrbanTypStr 0.147 0.020 0.000 0.000 0.147
S2220          100 0.500 Natural UrbanTypStr 1.208 0.020 0.000 0.000 1.208
S2225          100 0.500 Natural UrbanTypStr 0.362 0.020 0.000 0.000 0.362
S2226          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2230          100 0.500 Natural UrbanTypStr 1.816 0.020 0.000 0.000 1.816
S2235          100 0.500 Natural UrbanTypStr 0.123 0.020 0.000 0.000 0.123
S2240          100 0.500 Natural UrbanTypStr 0.721 0.020 0.000 0.000 0.721
S2245          100 1.000 Natural PondOverflo 4.177 0.044 3.000 3.000 4.177
S2250          100 1.000 Natural PondOverflo 6.120 0.044 3.000 3.000 6.120
S2305          100 0.500 Natural UrbanTypStr 0.845 0.020 0.000 0.000 0.845
S2306          100 1.000 Natural PondOverflo 2.707 0.044 3.000 3.000 2.707
S2400          100 0.500 Natural UrbanTypStr 0.761 0.020 0.000 0.000 0.761
S2405          100 0.500 Natural UrbanTypStr 0.805 0.020 0.000 0.000 0.805
S2500          100 0.500 Natural UrbanTypStr 0.188 0.020 0.000 0.000 0.188
S2505          100 1.000 Natural PondOverflo 4.756 0.044 3.000 3.000 4.756
S2506          100 3.000 Natural BasinConve 0.500 0.044 3.000 3.000 0.500
S2600          100 0.500 Natural UrbanTypStr 0.399 0.020 0.000 0.000 0.399
S2605          100 0.500 Natural UrbanTypStr 1.889 0.020 0.000 0.000 1.889
S2610          100 0.500 Natural UrbanTypStr 3.694 0.020 0.000 0.000 3.694
S2615          100 1.000 Natural PondOverflo 5.402 0.044 3.000 3.000 5.402
S2616          100 3.000 Natural BasinConve 3.030 0.044 3.000 3.000 3.030
S2617          100 1.000 Natural PondOverflo 9.591 0.044 3.000 3.000 9.591
S2620          100 3.000 Natural UrbanTypCh 3.085 0.044 0.000 0.000 3.085
S2630          100 0.500 Natural UrbanTypStr 3.240 0.020 0.000 0.000 3.240
S2631          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2705          100 1.000 Natural PondOverflo 5.701 0.044 3.000 3.000 5.701
S2706          100 3.000 Natural BasinConve 0.500 0.044 3.000 3.000 0.500
S2710          100 0.500 Natural UrbanTypStr 2.833 0.020 0.000 0.000 2.833
S2800          100 0.500 Natural UrbanTypStr 0.512 0.020 0.000 0.000 0.512
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S2204          100 Free 0.000
S2205          100 Downhill Onl 0.000
S2206          100 Downhill Onl 300.000
S2210          100 Downhill Onl 0.000
S2211          100 Downhill Onl 0.000
S2215          100 Downhill Onl 0.000
S2220          100 Downhill Onl 0.000
S2225          100 Downhill Onl 0.000
S2226          100 Downhill Onl 0.000
S2230          100 Downhill Onl 0.000
S2235          100 Downhill Onl 0.000
S2240          100 Downhill Onl 0.000
S2245          100 Downhill Onl 20.000
S2250          100 Downhill Onl 20.000
S2305          100 Downhill Onl 0.000
S2306          100 Downhill Onl 20.000
S2400          100 Downhill Onl 0.000
S2405          100 Downhill Onl 0.000
S2500          100 Downhill Onl 0.000
S2505          100 Downhill Onl 20.000
S2506          100 Downhill Onl 0.000
S2600          100 Downhill Onl 0.000
S2605          100 Downhill Onl 0.000
S2610          100 Downhill Onl 0.000
S2615          100 Downhill Onl 20.000
S2616          100 Downhill Onl 0.000
S2617          100 Downhill Onl 20.000
S2620          100 Downhill Onl 0.000
S2630          100 Downhill Onl 0.000
S2631          100 Downhill Onl 0.000
S2705          100 Downhill Onl 20.000
S2706          100 Downhill Onl 0.000
S2710          100 Free 0.000
S2800          100 Free 0.000
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S2801          100 L2801 LL08 7154.440 2690 7147.200 1358.000 1345.000 1345.000
S2804          100 L2804 2695 7143.710 2690 7143.540 340.000 0.000 0.000
S2805          100 L2805 2714 7145.870 2695 7143.700 1075.000 1385.000 1385.000
S2806          100 L2806 LL07 7158.940 2714 7145.870 1725.000 1680.000 1680.000
W1305          100 L1305 2122 7164.850 2121 7161.799 104.000 104.000 104.000
W2121          100 L2121 RM06 7181.570 0006 7178.180 74.000 74.000 74.000
W2126          100 L2126 RM07 7193.000 0005 7189.950 103.000 103.000 103.000
W2206          100 L2206 LL10 7145.000 2030 7137.000 1200.000 0.000 0.000
W2245          100 L2245 LM02 7184.690 2235 7180.012 112.000 112.000 112.000
W2250          100 L2250 LM01 7185.520 2235 7180.012 90.000 90.000 90.000
W2306          100 L2306 RM08 7212.020 2435 7207.500 167.000 167.000 167.000
W2505          100 L2505 2490 7205.480 2363 7203.340 45.000 45.000 45.000
W2615          100 L2615 2634 7240.430 2639 7231.679 162.000 162.000 162.000
W2617          100 L2617 RU05 7240.420 2634 7237.255 33.000 33.000 33.000
W2705          100 L2705 2407 7196.280 2412 7192.232 71.000 71.000 71.000
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Section Shape 
GLDB 
Reference

Conduit Slope Roughness
Left-hand Side 
Slope
ft

Right-hand 
Side Slope Conduit Slope

S2801          100 0.500 Natural UrbanTypStr 0.533 0.020 0.000 0.000 0.533
S2804          100 0.500 Natural UrbanTypStr 0.050 0.020 0.000 0.000 0.050
S2805          100 0.500 Natural UrbanTypStr 0.202 0.020 0.000 0.000 0.202
S2806          100 0.500 Natural UrbanTypStr 0.758 0.020 0.000 0.000 0.758
W1305          100 1.000 Natural PondOverflo 2.934 0.044 3.000 3.000 2.934
W2121          100 1.000 Natural PondOverflo 4.581 0.044 3.000 3.000 4.581
W2126          100 1.000 Natural PondOverflo 1.990 0.044 3.000 3.000 1.990
W2206          100 1.000 Natural PondOverflo 0.662 0.044 0.000 0.000 0.662
W2245          100 1.000 Natural PondOverflo 4.177 0.044 3.000 3.000 4.177
W2250          100 1.000 Natural PondOverflo 6.120 0.044 3.000 3.000 6.120
W2306          100 1.000 Natural PondOverflo 2.707 0.044 3.000 3.000 2.707
W2505          100 1.000 Natural PondOverflo 4.756 0.044 3.000 3.000 4.756
W2615          100 1.000 Natural PondOverflo 5.402 0.044 3.000 3.000 5.402
W2617          100 1.000 Natural PondOverflo 9.591 0.044 3.000 3.000 9.591
W2705          100 1.000 Natural PondOverflo 5.701 0.044 3.000 3.000 5.701
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Name Storm
Flow Direction 
Option

Weir Length
ft

S2801          100 Free 0.000
S2804          100 Downhill Onl 0.000
S2805          100 Free 0.000
S2806          100 Free 0.000
W1305          100 Downhill Onl 20.000
W2121          100 Downhill Onl 20.000
W2126          100 Downhill Onl 20.000
W2206          100 Downhill Onl 300.000
W2245          100 Downhill Onl 20.000
W2250          100 Downhill Onl 20.000
W2306          100 Downhill Onl 20.000
W2505          100 Downhill Onl 20.000
W2615          100 Downhill Onl 20.000
W2617          100 Downhill Onl 20.000
W2705          100 Downhill Onl 20.000
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

DummyOut       2 Trapezoidal 52.569 3.590 4.110
DummyOut       5 Trapezoidal 91.505 3.739 5.090
DummyOut       10 Trapezoidal 117.940 3.828 5.950
DummyOut       100 Trapezoidal 344.625 5.669 8.400
L0001          2 Circular 2.315 3.828 2.030
L0001          5 Circular 3.547 4.033 2.150
L0001          10 Circular 4.382 4.150 2.180
L0001          100 Circular 51.525 6.777 16.160
L1000          2 Circular 172.148 4.657 9.220
L1000          5 Circular 184.882 5.573 9.240
L1000          10 Circular 193.862 6.545 9.970
L1000          100 Circular 216.585 8.998 11.020
L1010          2 Circular 154.954 6.409 9.750
L1010          5 Circular 155.938 6.768 9.800
L1010          10 Circular 155.292 6.921 9.780
L1010          100 Circular 154.992 7.705 9.730
L1200          2 Natural 1.363 2.497 0.990
L1200          5 Natural 1.921 2.997 1.040
L1200          10 Natural 2.343 3.068 1.030
L1200          100 Natural 55.990 3.521 3.110
L1310          2 Natural 2.307 0.620 1.480
L1310          5 Natural 3.666 0.920 1.310
L1310          10 Natural 4.554 1.101 1.210
L1310          100 Natural 257.849 4.464 5.220
L1311          2 Natural 3.186 0.400 1.400
L1311          5 Natural 4.770 0.485 1.680
L1311          10 Natural 5.850 0.534 1.820
L1311          100 Natural 78.221 1.648 5.300
L1315          2 Natural 2.506 0.428 1.000
L1315          5 Natural 3.934 0.553 1.150
L1315          10 Natural 4.838 0.621 1.230
L1315          100 Natural 203.448 3.429 3.710
L2022          2 Natural 6.574 0.989 1.160
L2022          5 Natural 75.523 1.530 2.700
L2022          10 Natural 138.044 1.764 3.460
L2022          100 Natural 645.351 3.121 6.150
L2201          2 Special 41.106 6.373 10.220
L2201          5 Special 42.034 6.595 10.420
L2201          10 Special 42.470 6.701 10.520
L2201          100 Special 43.922 7.293 10.810
L2203          2 Circular 49.890 5.724 10.610
L2203          5 Circular 53.547 6.025 11.220
L2203          10 Circular 54.422 6.122 11.350
L2203          100 Circular 60.629 6.918 12.500
L2310          2 Natural 0.752 0.095 1.650
L2310          5 Natural 1.180 0.113 1.850
L2310          10 Natural 1.490 0.123 1.960
L2310          100 Natural 42.396 0.451 4.540
L2510          2 Natural 19.976 1.387 2.140
L2510          5 Natural 30.325 1.949 2.450
L2510          10 Natural 37.316 2.260 2.610
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

L2510          100 Natural 85.373 4.305 3.310
L2636          2 Natural 30.640 0.638 1.460
L2636          5 Natural 36.591 0.995 1.440
L2636          10 Natural 102.751 0.931 2.630
L2636          100 Natural 120.961 0.940 2.820
L2640          2 Natural 18.639 0.407 2.270
L2640          5 Natural 35.632 0.554 2.770
L2640          10 Natural 48.558 0.598 3.130
L2640          100 Natural 165.355 0.928 5.200
L2650          2 Natural 43.174 0.508 3.390
L2650          5 Natural 81.952 0.640 4.370
L2650          10 Natural 106.599 0.714 4.850
L2650          100 Natural 245.965 1.037 6.730
L2700          2 Circular 6.023 7.308 3.460
L2700          5 Circular 6.415 7.402 3.670
L2700          10 Circular 6.583 7.452 3.740
L2700          100 Circular 8.244 7.909 4.600
L2802          2 Circular 56.036 8.379 5.810
L2802          5 Circular 95.212 9.393 7.040
L2802          10 Circular 121.780 9.460 6.520
L2802          100 Circular 227.339 9.832 11.510
L2807          2 Circular 29.813 5.724 3.870
L2807          5 Circular 47.413 6.025 4.040
L2807          10 Circular 56.044 6.122 4.070
L2807          100 Circular 98.810 6.918 4.980
P0000          2 Circular 173.523 3.827 9.200
P0000          5 187.741 4.029 9.410
P0000          10 196.100 4.141 9.540
P0000          100 265.197 5.669 10.560
P1001          2 Circular 37.668 4.657 5.880
P1001          5 57.049 5.573 6.660
P1001          10 65.834 6.545 6.640
P1001          100 64.104 8.998 6.930
P1005          2 Circular 151.194 4.725 8.120
P1005          5 153.338 5.573 8.090
P1005          10 153.204 6.545 8.090
P1005          100 153.997 8.998 8.160
P1015          2 Circular 88.523 6.599 5.550
P1015          5 94.335 7.150 5.910
P1015          10 94.887 7.296 5.940
P1015          100 119.467 7.963 7.460
P1020          2 Circular 88.620 6.599 7.740
P1020          5 93.440 7.150 7.890
P1020          10 93.843 7.296 7.750
P1020          100 94.271 7.963 7.830
P1030          2 Circular 81.658 6.346 11.470
P1030          5 82.283 6.899 11.560
P1030          10 82.369 7.005 11.550
P1030          100 82.011 7.567 11.500
P1035          2 Circular 40.710 6.319 8.260
P1035          5 41.151 6.472 8.300
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

P1035          10 40.432 6.552 8.260
P1035          100 42.708 7.100 8.700
P1036          2 Circular 28.363 5.464 15.810
P1036          5 29.332 5.625 16.360
P1036          10 29.032 5.696 16.190
P1036          100 28.559 6.149 15.930
P1081          2 Circular 32.782 6.319 18.260
P1081          5 32.858 6.472 18.300
P1081          10 32.721 6.552 18.220
P1081          100 31.636 7.100 17.600
P1100          2 Circular 27.491 5.125 6.150
P1100          5 43.441 5.625 8.800
P1100          10 49.171 5.696 9.960
P1100          100 47.988 6.149 9.720
P1101          2 Circular 26.146 4.124 5.160
P1101          5 40.126 4.757 5.350
P1101          10 46.645 5.065 5.340
P1101          100 56.167 5.425 5.310
P1105          2 Circular 2.922 4.124 4.180
P1105          5 3.755 4.757 4.280
P1105          10 4.578 5.065 4.450
P1105          100 23.514 5.425 7.450
P1110          2 Circular 2.530 0.407 7.010
P1110          5 3.896 0.506 7.940
P1110          10 4.717 0.601 8.330
P1110          100 18.130 3.496 10.920
P1115          2 Circular 2.556 0.474 5.560
P1115          5 3.856 0.589 6.270
P1115          10 4.722 0.656 6.660
P1115          100 14.065 3.042 8.500
P1300          2 Circular 9.411 5.125 6.810
P1300          5 11.442 5.625 7.080
P1300          10 11.653 5.696 7.040
P1300          100 12.125 6.149 6.950
P1305          2 Circular 9.210 1.866 6.560
P1305          5 11.425 1.981 6.740
P1305          10 11.600 2.003 6.600
P1305          100 18.159 4.964 10.140
P1306          2 Circular 11.484 1.820 9.540
P1306          5 12.848 2.142 10.600
P1306          10 13.413 2.324 11.000
P1306          100 15.082 4.964 12.180
P1911          2 Circular 35.005 3.349 11.130
P1911          5 34.962 3.708 11.110
P1911          10 35.146 3.861 11.170
P1911          100 34.878 4.645 11.090
P1912          2 Circular 44.957 6.443 14.140
P1912          5 44.437 6.768 13.970
P1912          10 44.714 6.921 14.070
P1912          100 43.411 7.705 13.670
P2000          2 Circular 76.127 5.253 6.190
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

P2000          5 83.438 6.444 6.760
P2000          10 86.721 7.114 6.930
P2000          100 88.056 9.279 7.040
P2001          2 Circular 35.557 5.253 6.280
P2001          5 55.491 6.444 7.110
P2001          10 59.542 7.114 7.150
P2001          100 82.736 9.279 6.910
P2005          2 Circular 123.404 8.311 9.760
P2005          5 124.829 8.883 9.870
P2005          10 125.181 9.085 9.900
P2005          100 125.668 10.216 9.930
P2010          2 Circular 79.916 8.241 6.420
P2010          5 80.707 8.813 6.400
P2010          10 81.318 9.015 6.430
P2010          100 80.727 10.146 6.390
P2020          2 Circular 86.939 6.816 6.670
P2020          5 89.933 7.398 6.910
P2020          10 88.488 7.571 6.860
P2020          100 87.837 8.549 6.800
P2021          2 Circular 39.426 5.611 5.430
P2021          5 49.802 6.152 6.940
P2021          10 48.538 6.386 6.230
P2021          100 45.907 7.743 6.570
P2100          2 Circular 90.693 8.346 7.150
P2100          5 91.565 8.459 7.240
P2100          10 92.101 8.514 7.250
P2100          100 91.778 9.143 7.230
P2101          2 Circular 37.271 8.346 5.200
P2101          5 41.771 8.459 5.910
P2101          10 41.574 8.514 5.780
P2101          100 38.566 9.143 6.180
P2105          2 Circular 73.634 8.346 7.240
P2105          5 78.354 8.459 7.350
P2105          10 75.020 8.514 7.220
P2105          100 80.451 9.143 7.370
P2110          2 Circular 107.462 7.266 12.810
P2110          5 111.270 7.336 12.970
P2110          10 111.537 7.381 12.870
P2110          100 111.814 8.125 12.860
P2115          2 Circular 114.003 3.509 12.390
P2115          5 115.755 6.085 12.280
P2115          10 115.624 6.202 12.410
P2115          100 115.488 6.711 12.410
P2116          2 Circular 3.769 3.379 5.330
P2116          5 3.590 3.957 5.350
P2116          10 3.680 4.026 5.400
P2116          100 4.279 4.615 5.620
P2120          2 Circular 69.853 3.379 9.980
P2120          5 83.124 3.957 10.230
P2120          10 86.963 4.026 10.380
P2120          100 98.992 5.683 10.500
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

P2121          2 Circular 29.658 2.991 9.370
P2121          5 34.061 3.684 10.780
P2121          10 35.650 4.014 11.280
P2121          100 34.488 5.683 10.900
P2122          2 Circular 15.041 2.926 8.470
P2122          5 15.425 3.343 8.690
P2122          10 15.426 3.726 8.690
P2122          100 15.197 5.683 8.560
P2125          2 Circular 23.355 4.957 7.490
P2125          5 23.441 5.084 7.500
P2125          10 23.457 5.117 7.500
P2125          100 23.494 5.683 7.500
P2126          2 Circular 7.968 4.957 3.930
P2126          5 7.337 5.084 3.630
P2126          10 7.072 5.117 3.530
P2126          100 7.799 5.619 3.850
P2130          2 Circular 33.455 7.308 10.460
P2130          5 33.764 7.402 10.540
P2130          10 33.627 7.452 10.510
P2130          100 33.543 7.909 10.510
P2131          2 Circular 9.999 7.308 5.550
P2131          5 13.079 7.402 7.320
P2131          10 12.443 7.452 6.990
P2131          100 12.350 7.909 6.950
P2200          2 Circular 14.416 6.753 4.520
P2200          5 14.563 6.975 4.580
P2200          10 14.429 7.081 4.540
P2200          100 14.584 7.743 4.590
P2202          2 Circular 25.570 6.753 14.230
P2202          5 28.913 6.975 16.070
P2202          10 27.227 7.081 15.130
P2202          100 27.418 7.673 15.230
P2204          2 Circular 17.367 4.854 10.230
P2204          5 21.083 5.552 12.020
P2204          10 21.491 5.633 12.210
P2204          100 22.074 5.795 12.520
P2205          2 Circular 58.486 6.753 4.640
P2205          5 60.896 6.975 4.830
P2205          10 62.445 7.081 4.950
P2205          100 62.295 7.673 4.930
P2210          2 Circular 53.299 6.124 4.600
P2210          5 63.772 6.390 4.900
P2210          10 56.989 6.527 4.760
P2210          100 60.853 7.249 4.670
P2211          2 Circular 16.935 6.079 4.060
P2211          5 22.057 6.390 4.000
P2211          10 22.606 6.527 4.130
P2211          100 19.654 7.249 4.950
P2215          2 Circular 24.015 6.079 5.370
P2215          5 28.858 6.390 5.950
P2215          10 29.011 6.527 5.890
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

P2215          100 27.573 7.249 5.810
P2220          2 Circular 70.839 8.546 9.910
P2220          5 71.479 8.795 10.000
P2220          10 71.446 8.859 9.990
P2220          100 71.439 9.068 9.990
P2225          2 Circular 44.999 8.446 9.150
P2225          5 45.363 8.695 9.190
P2225          10 45.008 8.759 9.100
P2225          100 45.489 8.968 9.240
P2226          2 Circular 31.654 5.075 17.650
P2226          5 32.750 5.201 18.230
P2226          10 31.557 5.285 17.640
P2226          100 32.028 5.640 17.840
P2230          2 Circular 19.199 5.075 9.510
P2230          5 20.373 5.195 9.680
P2230          10 21.523 5.267 9.930
P2230          100 30.726 6.025 10.180
P2235          2 Circular 19.190 1.588 7.360
P2235          5 20.366 1.673 7.440
P2235          10 21.316 1.756 7.480
P2235          100 26.057 6.025 8.350
P2240          2 Circular 19.192 2.166 6.140
P2240          5 20.367 2.682 6.540
P2240          10 21.316 3.052 6.810
P2240          100 22.774 4.409 7.180
P2245          2 Circular 10.697 2.593 8.630
P2245          5 11.856 3.435 9.540
P2245          10 12.235 3.805 9.840
P2245          100 11.180 4.449 8.990
P2250          2 Circular 9.462 2.166 7.670
P2250          5 10.197 2.682 8.260
P2250          10 10.370 3.052 8.400
P2250          100 11.437 4.717 9.200
P2305          2 Circular 10.588 7.308 6.490
P2305          5 10.878 7.402 6.660
P2305          10 10.737 7.452 6.730
P2305          100 11.659 8.301 6.740
P2306          2 Circular 12.145 4.044 9.750
P2306          5 13.113 4.502 9.810
P2306          10 12.558 4.716 9.800
P2306          100 12.455 8.301 9.760
P2400          2 Circular 26.058 7.308 8.160
P2400          5 26.553 7.426 8.320
P2400          10 26.569 7.461 8.320
P2400          100 26.451 8.108 8.290
P2405          2 Circular 22.909 7.295 7.920
P2405          5 22.907 7.426 7.700
P2405          10 22.905 7.461 7.630
P2405          100 22.273 8.108 7.480
P2500          2 Circular 5.312 3.734 6.420
P2500          5 6.831 3.824 6.920
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

P2500          10 7.544 3.856 7.120
P2500          100 10.225 4.396 7.600
P2505          2 Circular 5.305 3.084 6.880
P2505          5 6.822 3.174 8.730
P2505          10 7.536 3.206 9.590
P2505          100 9.330 4.535 11.730
P2506          2 Circular 29.924 1.490 7.010
P2506          5 41.374 1.780 7.660
P2506          10 48.310 2.060 7.970
P2506          100 81.925 4.105 8.920
P2600          2 Circular 21.501 3.734 7.190
P2600          5 19.295 3.824 7.090
P2600          10 18.757 3.856 7.160
P2600          100 17.613 4.396 7.170
P2605          2 Circular 14.639 2.787 8.940
P2605          5 14.572 2.844 8.930
P2605          10 14.626 2.866 8.930
P2605          100 14.791 3.334 8.830
P2610          2 Circular 19.780 3.395 11.110
P2610          5 20.079 3.459 11.280
P2610          10 20.203 3.483 11.350
P2610          100 21.229 3.948 11.900
P2615          2 Circular 26.110 3.960 8.260
P2615          5 33.209 5.322 10.470
P2615          10 36.674 6.083 11.530
P2615          100 47.243 9.201 14.730
P2616          2 Circular 39.792 3.960 6.200
P2616          5 60.243 5.322 7.710
P2616          10 74.088 6.083 8.350
P2616          100 189.770 9.201 14.460
P2617          2 Circular 7.396 3.960 2.960
P2617          5 10.709 5.322 3.070
P2617          10 12.518 6.083 3.060
P2617          100 14.109 9.201 3.260
P2620          2 Circular 29.965 2.690 11.500
P2620          5 34.245 4.052 11.480
P2620          10 35.136 4.813 11.430
P2620          100 35.301 7.931 11.430
P2630          2 Circular 41.917 4.191 13.770
P2630          5 42.225 4.349 13.960
P2630          10 42.229 4.393 14.610
P2630          100 42.175 4.758 14.090
P2631          2 Circular 13.795 4.191 10.170
P2631          5 15.075 4.349 10.320
P2631          10 13.260 4.393 10.350
P2631          100 13.341 4.681 10.370
P2705          2 Circular 5.996 2.834 5.040
P2705          5 6.392 3.332 5.190
P2705          10 6.560 3.571 5.310
P2705          100 7.408 4.991 5.980
P2706          2 Circular 22.090 1.874 10.180
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

P2706          5 30.808 2.372 11.640
P2706          10 34.852 2.611 12.180
P2706          100 41.626 4.031 12.830
P2710          2 Circular 43.227 3.230 13.710
P2710          5 48.822 3.756 15.460
P2710          10 49.612 3.837 15.710
P2710          100 51.458 4.032 16.280
P2800          2 Circular 52.570 8.379 5.990
P2800          5 54.687 9.393 6.210
P2800          10 54.904 9.460 6.220
P2800          100 65.512 9.832 7.080
P2801          2 Circular 37.859 8.379 6.910
P2801          5 62.058 9.393 7.090
P2801          10 74.512 9.460 7.690
P2801          100 74.570 9.832 7.700
P2804          2 Circular 18.092 8.379 5.730
P2804          5 21.607 9.393 6.820
P2804          10 22.040 9.460 6.950
P2804          100 17.473 9.832 5.530
P2805          2 Circular 13.589 5.724 4.310
P2805          5 13.933 6.025 4.450
P2805          10 14.120 6.122 4.450
P2805          100 13.898 7.397 4.370
P2806          2 Circular 22.488 7.887 7.070
P2806          5 22.520 7.995 7.060
P2806          10 22.498 8.045 7.040
P2806          100 22.586 8.280 7.090
S0000          2 Natural 0.000 -8.693 0.000
S0000          5 0.000 -8.544 0.000
S0000          10 0.000 -8.455 0.000
S0000          100 0.000 -6.614 0.000
S1001          2 Natural 0.000 -0.601 0.000
S1001          5 0.261 0.315 0.260
S1001          10 8.812 1.287 1.050
S1001          100 91.349 3.740 1.680
S1005          2 Natural 0.000 -3.266 0.000
S1005          5 0.000 -2.350 0.000
S1005          10 0.000 -1.378 0.000
S1005          100 0.000 1.075 0.000
S1015          2 Natural 0.000 0.326 0.000
S1015          5 34.469 0.685 1.850
S1015          10 76.162 0.838 2.580
S1015          100 398.312 1.622 4.980
S1020          2 Natural 0.001 0.036 0.100
S1020          5 44.408 0.589 2.410
S1020          10 85.680 0.718 3.160
S1020          100 403.340 1.584 5.670
S1030          2 Natural 37.011 0.562 2.290
S1030          5 95.609 0.743 3.330
S1030          10 131.996 0.868 3.760
S1030          100 449.223 1.684 5.780
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Max Depth
ft
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S1035          2 Natural 0.000 0.562 0.000
S1035          5 31.567 0.715 2.310
S1035          10 57.356 0.795 2.990
S1035          100 342.392 1.375 6.330
S1036          2 Natural 26.478 0.501 2.170
S1036          5 61.839 0.662 3.010
S1036          10 83.383 0.733 3.310
S1036          100 172.379 1.186 3.990
S1081          2 Natural 66.406 0.727 3.080
S1081          5 110.769 0.880 3.330
S1081          10 137.136 0.960 3.620
S1081          100 254.763 1.508 4.130
S1100          2 Natural 0.000 -0.003 0.000
S1100          5 0.000 0.497 0.000
S1100          10 5.674 0.568 1.860
S1100          100 96.620 1.021 4.380
S1101          2 Natural 0.000 -0.536 0.000
S1101          5 0.000 0.097 0.000
S1101          10 3.290 0.405 0.800
S1101          100 52.774 0.765 2.380
S1105          2 Natural 0.000 -0.701 0.000
S1105          5 0.000 -0.068 0.000
S1105          10 0.000 0.240 0.000
S1105          100 42.141 0.600 3.130
S1110          2 Natural 0.000 -2.583 0.000
S1110          5 0.000 -2.484 0.000
S1110          10 0.000 -2.389 0.000
S1110          100 48.463 1.226 4.600
S1115          2 Natural 0.000 -1.247 0.000
S1115          5 0.000 -1.146 0.000
S1115          10 0.000 -1.098 0.000
S1115          100 54.068 1.502 3.900
S1300          2 Natural 0.580 0.167 0.450
S1300          5 2.982 0.497 0.750
S1300          10 3.683 0.568 0.790
S1300          100 235.797 1.221 3.570
S1305          2 Natural 0.000 -9e+099 0.000
S1305          5 0.000 -9e+099 0.000
S1305          10 0.000 -9e+099 0.000
S1305          100 65.819 -9e+099 0.000
S1306          2 Natural 30.546 1.225 2.980
S1306          5 50.666 1.547 3.510
S1306          10 64.581 1.729 3.790
S1306          100 194.212 4.369 5.250
S1911          2 Natural 26.093 0.564 2.140
S1911          5 57.048 0.923 2.910
S1911          10 75.508 1.076 3.040
S1911          100 138.154 1.860 3.100
S1912          2 Natural 32.787 0.525 2.320
S1912          5 71.388 0.850 3.170
S1912          10 97.021 1.003 3.450
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

S1912          100 201.120 1.787 3.930
S2000          2 Natural 60.815 1.682 3.720
S2000          5 202.537 2.873 5.320
S2000          10 314.244 3.543 5.450
S2000          100 1243.137 5.708 7.860
S2001          2 Natural 5.828 1.847 0.610
S2001          5 17.920 3.038 1.200
S2001          10 25.023 3.708 1.500
S2001          100 97.325 5.873 2.620
S2005          2 Natural 1.818 0.195 1.000
S2005          5 146.145 0.914 4.370
S2005          10 272.524 1.272 5.510
S2005          100 1274.514 3.208 9.130
S2010          2 Natural 163.788 4.972 2.540
S2010          5 280.708 5.544 3.210
S2010          10 389.480 5.746 3.480
S2010          100 1369.394 6.877 5.300
S2020          2 Natural 139.360 1.712 2.830
S2020          5 279.672 2.294 3.630
S2020          10 364.941 2.467 3.990
S2020          100 1324.176 3.445 6.270
S2021          2 Natural 31.673 3.654 0.800
S2021          5 54.149 4.195 1.310
S2021          10 72.589 4.429 1.720
S2021          100 158.373 5.786 2.140
S2100          2 Natural 22.628 0.989 1.690
S2100          5 53.870 1.530 2.180
S2100          10 73.229 1.764 2.410
S2100          100 431.962 3.121 5.180
S2101          2 Natural 16.176 3.158 0.420
S2101          5 34.956 3.271 0.910
S2101          10 47.727 3.326 1.150
S2101          100 100.767 3.955 1.820
S2105          2 Natural 29.783 0.571 1.720
S2105          5 47.892 0.641 2.110
S2105          10 61.559 0.686 2.360
S2105          100 410.838 1.598 4.930
S2110          2 Natural 0.000 0.571 0.000
S2110          5 12.833 0.641 1.870
S2110          10 29.121 0.686 2.610
S2110          100 377.042 1.430 7.600
S2115          2 Natural 0.163 0.089 0.440
S2115          5 69.148 0.667 2.800
S2115          10 98.382 0.753 3.260
S2115          100 421.405 1.622 5.520
S2116          2 Natural 47.695 2.754 1.800
S2116          5 72.342 3.332 1.970
S2116          10 89.933 3.401 1.920
S2116          100 174.297 3.990 2.730
S2120          2 Natural 0.000 0.089 0.000
S2120          5 0.000 0.667 0.000
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S2120          10 0.000 0.736 0.000
S2120          100 357.311 1.325 7.080
S2121          2 Natural 0.000 -9e+099 0.000
S2121          5 0.000 -9e+099 0.000
S2121          10 0.000 -9e+099 0.000
S2121          100 20.788 -9e+099 0.000
S2122          2 Natural 15.125 0.881 2.350
S2122          5 33.398 1.298 2.980
S2122          10 46.937 1.681 3.130
S2122          100 101.876 3.638 3.090
S2125          2 Natural 7.512 0.297 1.730
S2125          5 20.038 0.424 2.250
S2125          10 24.773 0.457 2.400
S2125          100 337.389 1.319 6.830
S2126          2 Natural 0.000 -9e+099 0.000
S2126          5 0.000 -9e+099 0.000
S2126          10 0.000 -9e+099 0.000
S2126          100 0.000 -9e+099 0.000
S2130          2 Natural 7.582 0.297 2.280
S2130          5 17.430 0.424 2.810
S2130          10 24.205 0.457 3.050
S2130          100 336.217 1.133 8.120
S2131          2 Natural 9.517 0.423 1.510
S2131          5 18.254 0.517 1.770
S2131          10 24.394 0.567 1.940
S2131          100 50.898 1.024 2.550
S2200          2 Natural 89.915 0.989 2.910
S2200          5 184.533 1.530 3.780
S2200          10 238.514 1.764 4.150
S2200          100 628.217 3.121 5.780
S2202          2 Natural 40.447 0.908 2.510
S2202          5 70.998 1.130 3.150
S2202          10 91.767 1.236 3.400
S2202          100 165.747 1.828 3.590
S2204          2 Natural 0.000 -2.685 0.000
S2204          5 6.408 0.312 1.420
S2204          10 12.350 0.393 1.670
S2204          100 40.054 0.555 2.550
S2205          2 Natural 75.111 0.822 2.100
S2205          5 158.968 1.085 2.880
S2205          10 204.906 1.204 3.190
S2205          100 514.743 1.862 4.520
S2206          2 Natural 0.000 -9e+099 0.000
S2206          5 0.000 -9e+099 0.000
S2206          10 0.000 -9e+099 0.000
S2206          100 -264.333 -9e+099 0.000
S2210          2 Natural 94.195 1.062 1.790
S2210          5 181.501 1.373 2.400
S2210          10 227.450 1.510 2.650
S2210          100 533.743 2.232 3.830
S2211          2 Natural 13.357 1.227 0.810
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S2211          5 26.522 1.538 0.780
S2211          10 30.067 1.675 0.890
S2211          100 66.416 2.397 0.840
S2215          2 Natural 48.879 1.062 1.800
S2215          5 89.409 1.373 2.210
S2215          10 115.202 1.510 2.350
S2215          100 230.577 2.232 2.550
S2220          2 Natural 9.971 1.062 1.080
S2220          5 63.302 1.373 3.030
S2220          10 98.488 1.510 3.730
S2220          100 250.425 2.232 5.470
S2225          2 Natural 60.561 0.643 2.660
S2225          5 112.590 0.806 3.490
S2225          10 146.143 0.916 3.850
S2225          100 293.458 1.327 5.030
S2226          2 Natural 70.522 0.653 3.170
S2226          5 121.282 0.837 3.690
S2226          10 153.973 0.942 3.910
S2226          100 297.591 1.345 4.550
S2230          2 Natural 0.000 0.478 0.000
S2230          5 0.000 0.598 0.000
S2230          10 0.000 0.670 0.000
S2230          100 83.996 0.935 4.510
S2235          2 Natural 0.000 -4.253 0.000
S2235          5 0.000 -4.196 0.000
S2235          10 0.000 -4.159 0.000
S2235          100 107.030 0.924 2.480
S2240          2 Natural 0.000 -1.434 0.000
S2240          5 0.000 -1.349 0.000
S2240          10 0.000 -1.266 0.000
S2240          100 108.217 0.924 4.040
S2245          2 Natural 0.000 -9e+099 0.000
S2245          5 0.000 -9e+099 0.000
S2245          10 0.388 -9e+099 0.000
S2245          100 32.552 -9e+099 0.000
S2250          2 Natural 0.000 -9e+099 0.000
S2250          5 0.000 -9e+099 0.000
S2250          10 0.000 -9e+099 0.000
S2250          100 2.842 -9e+099 0.000
S2305          2 Natural 0.000 0.258 0.000
S2305          5 0.000 0.352 0.000
S2305          10 0.000 0.402 0.000
S2305          100 25.586 0.859 2.150
S2306          2 Natural 0.000 -9e+099 0.000
S2306          5 0.000 -9e+099 0.000
S2306          10 0.000 -9e+099 0.000
S2306          100 0.000 -9e+099 0.000
S2400          2 Natural 3.450 0.258 1.400
S2400          5 12.376 0.356 1.970
S2400          10 15.905 0.402 2.110
S2400          100 294.441 1.252 5.420
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S2405          2 Natural 5.282 0.262 1.570
S2405          5 12.664 0.356 2.060
S2405          10 16.179 0.391 2.180
S2405          100 299.377 1.245 6.450
S2500          2 Natural -1.591 0.664 0.000
S2500          5 -2.281 0.754 0.000
S2500          10 -2.523 0.786 0.000
S2500          100 -10.374 1.326 0.000
S2505          2 Natural 0.000 -9e+099 0.000
S2505          5 0.000 -9e+099 0.000
S2505          10 0.000 -9e+099 0.000
S2505          100 1.027 -9e+099 0.000
S2506          2 Natural 3.849 0.490 1.280
S2506          5 9.821 0.780 1.800
S2506          10 14.619 1.060 2.070
S2506          100 55.174 3.105 3.190
S2600          2 Natural 10.660 0.398 1.400
S2600          5 17.984 0.477 1.650
S2600          10 21.539 0.503 1.770
S2600          100 306.328 1.353 5.110
S2605          2 Natural 12.088 0.398 2.600
S2605          5 19.194 0.477 2.840
S2605          10 22.654 0.503 2.970
S2605          100 325.478 1.112 8.170
S2610          2 Natural 6.552 0.297 2.790
S2610          5 13.574 0.354 3.470
S2610          10 17.025 0.376 3.690
S2610          100 347.487 0.928 10.550
S2615          2 Natural 0.000 -9e+099 0.000
S2615          5 0.000 -9e+099 0.000
S2615          10 0.000 -9e+099 0.000
S2615          100 68.988 -9e+099 0.000
S2616          2 Natural 0.000 0.090 0.000
S2616          5 0.514 1.452 0.130
S2616          10 3.828 2.213 0.380
S2616          100 135.228 5.331 3.520
S2617          2 Natural 0.000 -9e+099 0.000
S2617          5 0.000 -9e+099 0.000
S2617          10 0.000 -9e+099 0.000
S2617          100 5.122 -9e+099 0.000
S2620          2 Natural 47.273 3.960 3.740
S2620          5 121.733 5.322 5.250
S2620          10 165.831 6.083 5.880
S2620          100 852.318 9.201 8.600
S2630          2 Natural 35.147 0.396 4.480
S2630          5 113.600 0.596 6.790
S2630          10 156.514 0.675 7.720
S2630          100 550.007 1.815 12.690
S2631          2 Natural 21.783 1.096 1.010
S2631          5 31.855 1.254 0.890
S2631          10 38.433 1.298 1.050
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S2631          100 87.155 1.586 1.180
S2705          2 Natural 0.000 -9e+099 0.000
S2705          5 0.000 -9e+099 0.000
S2705          10 0.000 -9e+099 0.000
S2705          100 5.860 -9e+099 0.000
S2706          2 Natural 23.230 1.619 2.690
S2706          5 39.808 2.117 3.240
S2706          10 52.776 2.356 3.540
S2706          100 129.682 3.776 4.660
S2710          2 Natural 0.000 -1.046 0.000
S2710          5 16.510 0.306 3.520
S2710          10 30.772 0.387 4.120
S2710          100 126.049 1.111 6.680
S2800          2 Natural 0.000 -2.721 0.000
S2800          5 36.871 0.543 2.430
S2800          10 62.893 0.617 3.040
S2800          100 273.952 1.273 5.410
S2801          2 Natural 0.000 -0.471 0.000
S2801          5 0.000 0.543 0.000
S2801          10 1.387 0.610 0.660
S2801          100 88.588 0.982 3.350
S2804          2 Natural 18.107 3.189 0.870
S2804          5 31.615 4.203 1.040
S2804          10 36.188 4.270 1.090
S2804          100 44.252 4.642 0.940
S2805          2 Natural 6.985 0.653 1.050
S2805          5 54.525 1.738 2.090
S2805          10 83.217 2.183 2.480
S2805          100 260.047 3.737 3.690
S2806          2 Natural 28.830 0.487 2.470
S2806          5 73.621 0.665 3.690
S2806          10 94.868 0.762 4.050
S2806          100 241.509 1.558 5.630
W1305          2 Natural 0.000 -9e+099 0.000
W1305          5 0.000 -9e+099 0.000
W1305          10 0.000 -9e+099 0.000
W1305          100 65.819 -9e+099 0.000
W2121          2 Natural 0.000 -9e+099 0.000
W2121          5 0.000 -9e+099 0.000
W2121          10 0.000 -9e+099 0.000
W2121          100 20.788 -9e+099 0.000
W2126          2 Natural 0.000 -9e+099 0.000
W2126          5 0.000 -9e+099 0.000
W2126          10 0.000 -9e+099 0.000
W2126          100 0.000 -9e+099 0.000
W2206          2 Natural 0.000 -9e+099 0.000
W2206          5 0.000 -9e+099 0.000
W2206          10 0.000 -9e+099 0.000
W2206          100 -264.333 -9e+099 0.000
W2245          2 Natural 0.000 -9e+099 0.000
W2245          5 0.000 -9e+099 0.000
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W2245          10 0.388 -9e+099 0.000
W2245          100 32.552 -9e+099 0.000
W2250          2 Natural 0.000 -9e+099 0.000
W2250          5 0.000 -9e+099 0.000
W2250          10 0.000 -9e+099 0.000
W2250          100 2.842 -9e+099 0.000
W2306          2 Natural 0.000 -9e+099 0.000
W2306          5 0.000 -9e+099 0.000
W2306          10 0.000 -9e+099 0.000
W2306          100 0.000 -9e+099 0.000
W2505          2 Natural 0.000 -9e+099 0.000
W2505          5 0.000 -9e+099 0.000
W2505          10 0.000 -9e+099 0.000
W2505          100 1.027 -9e+099 0.000
W2615          2 Natural 0.000 -9e+099 0.000
W2615          5 0.000 -9e+099 0.000
W2615          10 0.000 -9e+099 0.000
W2615          100 68.988 -9e+099 0.000
W2617          2 Natural 0.000 -9e+099 0.000
W2617          5 0.000 -9e+099 0.000
W2617          10 0.000 -9e+099 0.000
W2617          100 5.122 -9e+099 0.000
W2705          2 Natural 0.000 -9e+099 0.000
W2705          5 0.000 -9e+099 0.000
W2705          10 0.000 -9e+099 0.000
W2705          100 5.860 -9e+099 0.000
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Name Storm
Subcatchm
ent Node Name

Invert 
Elevation
ft

Ground 
Elevation 
(Spill Crest)
ft

Node X Node Y
Impervious 
Percentage
%

Width
ft

0004           100 1 0004 7190.720 7198.270 546186.978 300775.346 0.000 0.000
0005           100 1 0005 7187.790 7192.950 545822.106 300779.607 0.000 0.000
0006           100 1 0006 7175.970 7181.180 544374.092 300786.409 0.000 0.000
0007           100 1 0007 7249.000 7252.000 543827.562 304985.939 0.000 0.000
0010           100 1 0010 7146.110 7152.920 541703.236 301901.472 0.000 0.000
0017           100 1 0017 7230.470 7233.460 548793.525 300776.879 0.000 0.000
2007           100 1 2007 7130.910 7145.028 538220.731 302871.047 0.000 0.000
2009           100 1 2009 7135.150 7143.573 538417.040 301709.140 0.000 0.000
2019           100 1 2019 7135.570 7141.174 538979.775 300594.717 0.000 0.000
2021           100 1 2021 7134.120 7142.736 538979.730 301243.849 0.000 0.000
2022           100 1 2022 7133.020 7139.591 538405.766 301328.742 0.000 0.000
2030           100 1 2030 7137.000 7142.122 539640.745 300542.725 0.000 0.000
2054           100 1 2054 7139.900 7150.039 540096.607 301556.564 0.000 0.000
2059           100 1 2059 7142.490 7149.073 540843.120 301473.116 0.000 0.000
2093           100 1 2093 7182.210 7186.842 541725.925 304496.790 0.000 0.000
2105           100 1 2105 7164.770 7170.760 541725.529 303869.909 0.000 0.000
2115           100 1 2115 7157.160 7162.485 541718.169 303335.690 0.000 0.000
2116           100 1 2116 7156.140 7161.768 541719.190 303279.585 0.000 0.000
2121           100 1 2121 7159.799 7162.799 542081.992 303298.339 0.000 0.000
2122           100 1 2122 7161.090 7165.850 542162.282 303363.965 0.000 0.000
2166           100 1 2166 7147.840 7154.097 541713.280 302205.545 0.000 0.000
2178           100 1 2178 7143.730 7150.808 541536.559 301324.189 0.000 0.000
2199           100 1 2199 7143.170 7148.687 541326.336 299013.777 0.000 0.000
2206           100 1 2206 7148.610 7157.359 542042.093 298952.321 0.000 0.000
2211           100 1 2211 7154.940 7160.037 541984.051 298249.668 0.000 0.000
2226           100 1 2226 7173.680 7179.648 543060.454 298167.942 0.000 0.000
2229           100 1 2229 7176.550 7180.072 543154.406 298523.197 0.000 0.000
2235           100 1 2235 7178.780 7183.012 543494.955 298480.860 0.000 0.000
2279           100 1 2279 7142.500 7148.462 541383.691 299680.656 0.000 0.000
2282           100 1 2282 7141.570 7148.080 541425.334 300014.008 0.000 0.000
2297           100 1 2297 7140.630 7148.983 541426.625 300370.932 0.000 0.000
2319           100 1 2319 7143.160 7150.355 541493.796 300960.950 0.000 0.000
2327           100 1 2327 7167.530 7173.789 543399.378 300800.856 0.000 0.000
2335           100 1 2335 7171.210 7175.000 543747.505 300788.750 0.000 0.000
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ent

Area
ac Slope Ponding Type

Storage Node 
Data Flag

0004           100 1 0.000 0.000 Allowed
0005           100 1 0.000 0.000 Allowed
0006           100 1 0.000 0.000 Allowed
0007           100 1 0.000 0.000 Allowed
0010           100 1 0.000 0.000 Allowed
0017           100 1 0.000 0.000 Allowed
2007           100 1 0.000 0.000 Allowed
2009           100 1 0.000 0.000 Allowed
2019           100 1 0.000 0.000 Allowed
2021           100 1 0.000 0.000 Allowed
2022           100 1 0.000 0.000 Allowed
2030           100 1 0.000 0.000 Allowed
2054           100 1 0.000 0.000 Allowed
2059           100 1 0.000 0.000 Allowed
2093           100 1 0.000 0.000 Allowed
2105           100 1 0.000 0.000 Allowed
2115           100 1 0.000 0.000 Allowed
2116           100 1 0.000 0.000 Allowed
2121           100 1 0.000 0.000 Allowed
2122           100 1 0.000 0.000 Allowed
2166           100 1 0.000 0.000 Allowed
2178           100 1 0.000 0.000 Allowed
2199           100 1 0.000 0.000 Allowed
2206           100 1 0.000 0.000 Allowed
2211           100 1 0.000 0.000 Allowed
2226           100 1 0.000 0.000 Allowed
2229           100 1 0.000 0.000 Allowed
2235           100 1 0.000 0.000 Allowed
2279           100 1 0.000 0.000 Allowed
2282           100 1 0.000 0.000 Allowed
2297           100 1 0.000 0.000 Allowed
2319           100 1 0.000 0.000 Allowed
2327           100 1 0.000 0.000 Allowed
2335           100 1 0.000 0.000 Allowed
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2359           100 1 2359 7191.050 7198.620 546225.385 300777.564 0.000 0.000
2363           100 1 2363 7200.920 7204.340 546925.840 300833.088 0.000 0.000
2364           100 1 2364 7200.270 7204.242 546922.889 300779.036 0.000 0.000
2365           100 1 2365 7202.690 7205.344 547199.257 300781.782 0.000 0.000
2407           100 1 2407 7192.860 7197.280 546219.230 300107.917 0.000 0.000
2412           100 1 2412 7191.900 7195.232 546150.124 300118.278 0.000 0.000
2435           100 1 2435 7200.150 7208.500 546239.729 301973.462 0.000 0.000
2490           100 1 2490 7201.050 7206.480 546923.210 300875.848 0.000 0.000
2634           100 1 2634 7232.560 7241.430 548929.471 300680.548 0.000 0.000
2639           100 1 2639 7230.990 7234.679 548792.472 300745.960 0.000 0.000
2643           100 1 2643 7236.930 7240.373 548825.430 300348.497 0.000 0.000
2650           100 1 2650 7271.300 7275.595 548788.081 299251.595 0.000 0.000
2673           100 1 2673 7133.210 7136.710 537118.424 298930.782 0.000 0.000
2690           100 1 2690 7138.350 7147.700 539080.421 298865.279 0.000 0.000
2695           100 1 2695 7140.040 7144.210 539125.314 299116.373 0.000 0.000
2714           100 1 2714 7140.510 7146.370 540202.102 299180.353 0.000 0.000
CL01           100 1 CL01 7191.050 7194.050 541989.629 304963.307 40.000 4710.502
CL02           100 1 CL02 7190.460 7195.000 541853.363 304979.649 52.000 4683.548
CL03           100 1 CL03 7157.325 7162.485 541570.427 303498.690 47.000 5598.002
CL04           100 1 CL04 7156.305 7161.768 541538.902 303318.259 58.000 4736.463
CL05           100 1 CL05 7148.005 7154.097 541956.463 302198.247 52.000 9160.185
CL06           100 1 CL06 7142.655 7149.073 540956.792 301569.584 67.000 6309.050
CL07           100 1 CL07 7145.830 7149.000 540813.203 301610.254 62.000 6459.803
CL08           100 1 CL08 7135.150 7143.573 538582.882 301821.785 70.000 7453.850
CL09           100 1 CL09 7130.910 7145.028 538307.702 302871.329 92.000 2715.746
CM01           100 1 CM01 7249.165 7252.165 543818.634 305151.328 45.000 13626.560
CM02           100 1 CM02 7161.255 7164.850 542176.503 303522.115 40.000 17819.625
CU01           100 1 CU01 7285.000 7288.000 549355.919 303806.472 43.000 10317.763
LL01           100 1 LL01 7155.105 7160.037 541883.945 298148.456 73.000 5503.573
LL02           100 1 LL02 7145.050 7149.189 541303.629 298673.936 73.000 3580.810
LL03           100 1 LL03 7143.335 7148.687 541347.309 298995.022 61.000 4254.267
LL04           100 1 LL04 7141.735 7148.080 541468.358 300041.519 64.000 4281.098
LL05           100 1 LL05 7140.900 7146.640 540813.736 298993.356 71.000 2311.969
LL06           100 1 LL06 7140.840 7146.370 540186.027 299309.056 75.000 4427.280
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2359           100 1 0.000 0.000 Allowed
2363           100 1 0.000 0.000 Allowed
2364           100 1 0.000 0.000 Allowed
2365           100 1 0.000 0.000 Allowed
2407           100 1 0.000 0.000 Allowed
2412           100 1 0.000 0.000 Allowed
2435           100 1 0.000 0.000 Allowed
2490           100 1 0.000 0.000 Allowed
2634           100 1 0.000 0.000 Allowed
2639           100 1 0.000 0.000 Allowed
2643           100 1 0.000 0.000 Allowed
2650           100 1 0.000 0.000 Allowed
2673           100 1 0.000 0.000 Allowed
2690           100 1 0.000 0.000 Allowed
2695           100 1 0.000 0.000 Allowed
2714           100 1 0.000 0.000 Allowed
CL01           100 1 63.170 0.033 Allowed
CL02           100 1 69.970 0.025 Allowed
CL03           100 1 65.430 0.028 Allowed
CL04           100 1 53.060 0.033 Allowed
CL05           100 1 86.530 0.034 Allowed
CL06           100 1 70.240 0.005 Allowed
CL07           100 1 44.610 0.020 Allowed
CL08           100 1 41.220 0.021 Allowed
CL09           100 1 26.300 0.053 Allowed
CM01           100 1 87.800 0.011 Allowed
CM02           100 1 123.310 0.019 Allowed
CU01           100 1 266.790 0.054 Allowed
LL01           100 1 79.570 0.027 Allowed
LL02           100 1 79.570 0.019 Allowed
LL03           100 1 27.120 0.029 Allowed
LL04           100 1 52.400 0.026 Allowed
LL05           100 1 16.650 0.008 Allowed
LL06           100 1 27.300 0.006 Allowed
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LL07           100 1 LL07 7151.540 7159.440 540123.911 297440.063 75.000 8142.862
LL08           100 1 LL08 7147.440 7154.940 538983.800 297524.918 87.000 3346.457
LL09           100 1 LL09 7138.680 7147.700 538962.497 298964.871 91.000 5975.939
LL10           100 1 LL10 7140.430 7146.000 540893.556 299548.472 61.000 2875.600
LM01           100 1 LM01 7180.980 7186.520 543513.714 298569.428 75.000 2637.362
LM02           100 1 LM02 7180.950 7185.690 543523.134 298374.003 75.000 8579.165
OutFall        100 1 OutFall 7129.578 7144.863 537658.180 304601.349 0.000 0.000
RL01           100 1 RL01 7140.795 7148.983 541523.670 300236.959 66.000 4830.136
RL02           100 1 RL02 7137.165 7142.122 539627.941 300387.257 71.000 5800.339
RL03           100 1 RL03 7133.020 7139.591 538456.088 301215.976 93.000 3805.253
RM01           100 1 RM01 7190.720 7198.270 546214.719 300745.532 47.000 6278.563
RM02           100 1 RM02 7192.860 7196.280 546350.768 300142.048 40.000 6433.843
RM03           100 1 RM03 7201.850 7209.890 546950.869 300906.078 42.000 6509.392
RM04           100 1 RM04 7202.030 7205.030 546781.886 301146.171 37.000 6600.216
RM05           100 1 RM05 7193.860 7197.810 546201.103 299652.095 63.000 10425.899
RM06           100 1 RM06 7176.500 7182.570 544423.602 300730.006 74.000 7033.576
RM07           100 1 RM07 7188.510 7194.000 545864.291 300909.797 38.000 7457.943
RM08           100 1 RM08 7203.190 7213.020 546120.911 302112.547 40.000 4774.371
RM09           100 1 RM09 7176.135 7181.180 544406.034 300872.603 45.000 4523.379
RM10           100 1 RM10 7292.000 7293.000 546696.988 303221.742 40.000 11814.423
RM11           100 1 RM11 7171.540 7175.000 543750.661 301076.767 56.000 3926.521
RU01           100 1 RU01 7307.200 7308.200 551624.561 299921.715 40.000 7933.821
RU02           100 1 RU02 7274.595 7275.595 548963.882 299362.475 40.000 11383.696
RU03           100 1 RU03 7272.810 7275.060 548785.483 299235.044 41.000 6867.514
RU04           100 1 RU04 7232.560 7240.430 549074.696 300662.333 40.000 8835.960
RU05           100 1 RU05 7233.110 7241.420 548949.252 300894.972 39.000 4510.611
RU06           100 1 RU06 7309.500 7310.000 551834.694 299356.787 45.000 10700.590
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LL07           100 1 69.660 0.015 Allowed
LL08           100 1 49.740 0.004 Allowed
LL09           100 1 64.260 0.004 Allowed
LL10           100 1 24.900 0.007 Allowed
LM01           100 1 21.960 0.025 Allowed
LM02           100 1 43.780 0.016 Allowed
OutFall        100 1 0.000 0.000 Allowed
RL01           100 1 40.800 0.010 Allowed
RL02           100 1 80.640 0.003 Allowed
RL03           100 1 45.550 0.003 Allowed
RM01           100 1 19.540 0.013 Allowed
RM02           100 1 71.380 0.012 Allowed
RM03           100 1 47.930 0.041 Allowed
RM04           100 1 32.220 0.033 Allowed
RM05           100 1 38.970 0.021 Allowed
RM06           100 1 71.600 0.019 Allowed
RM07           100 1 43.810 0.035 Allowed
RM08           100 1 52.790 0.034 Allowed
RM09           100 1 40.380 0.014 Allowed
RM10           100 1 60.990 0.011 Allowed
RM11           100 1 55.160 0.044 Allowed
RU01           100 1 87.360 0.026 Allowed
RU02           100 1 46.390 0.009 Allowed
RU03           100 1 34.110 0.011 Allowed
RU04           100 1 56.400 0.030 Allowed
RU05           100 1 23.660 0.039 Allowed
RU06           100 1 109.050 0.024 Allowed
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0004           2 0004 0.000 0.000 7198.084
0004           5 0004 0.000 0.000 7198.195
0004           10 0004 0.000 0.000 7198.221
0004           100 0004 0.000 20222.360 7198.676
0005           2 0005 0.000 0.000 7192.826
0005           5 0005 0.000 0.000 7192.930
0005           10 0005 0.000 1175.700 7192.954
0005           100 0005 0.000 42901.100 7193.461
0006           2 0006 0.000 0.000 7178.512
0006           5 0006 0.000 0.000 7179.230
0006           10 0006 0.000 0.000 7179.772
0006           100 0006 0.000 12276.310 7181.713
0007           2 0007 0.000 0.000 7249.575
0007           5 0007 0.000 0.000 7249.678
0007           10 0007 0.000 0.000 7249.719
0007           100 0007 0.000 0.000 7250.037
0010           2 0010 0.000 5437.640 7153.083
0010           5 0010 0.000 15940.210 7153.375
0010           10 0010 0.000 18546.050 7153.457
0010           100 0010 0.000 57887.890 7154.447
0017           2 0017 0.000 0.000 7233.265
0017           5 0017 0.000 0.000 7233.321
0017           10 0017 0.000 0.000 7233.340
0017           100 0017 0.000 46020.160 7233.828
2007           2 2007 0.000 0.000 7135.186
2007           5 2007 0.000 0.000 7135.798
2007           10 2007 0.000 0.000 7136.161
2007           100 2007 0.000 0.000 7137.120
2009           2 2009 0.000 0.000 7140.322
2009           5 2009 0.000 0.000 7142.336
2009           10 2009 0.000 0.000 7143.465
2009           100 2009 0.000 19139.190 7144.743
2019           2 2019 0.000 63035.550 7142.661
2019           5 2019 0.000 75786.860 7143.123
2019           10 2019 0.000 82684.880 7143.274
2019           100 2019 0.000 249411.300 7144.362
2021           2 2021 0.000 0.000 7142.686
2021           5 2021 0.000 22325.600 7143.187
2021           10 2021 0.000 29961.880 7143.360
2021           100 2021 0.000 105743.630 7144.601
2022           2 2022 0.000 0.000 7138.441
2022           5 2022 0.000 3430.520 7140.046
2022           10 2022 0.000 6950.260 7140.279
2022           100 2022 0.000 145867.230 7142.798
2030           2 2030 0.000 115490.150 7142.802
2030           5 2030 0.000 222525.310 7143.369
2030           10 2030 0.000 256434.890 7143.579
2030           100 2030 0.000 604258.880 7145.021
2054           2 2054 0.000 0.000 7145.109
2054           5 2054 0.000 0.000 7147.431
2054           10 2054 0.000 0.000 7146.021
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2054           100 2054 0.000 0.000 7148.014
2059           2 2059 0.000 3361.470 7149.123
2059           5 2059 0.000 42331.800 7149.567
2059           10 2059 0.000 58944.670 7149.688
2059           100 2059 0.000 154974.790 7150.715
2093           2 2093 0.000 0.000 7184.801
2093           5 2093 0.000 0.000 7185.198
2093           10 2093 0.000 0.000 7185.359
2093           100 2093 0.000 0.000 7186.083
2105           2 2105 0.000 0.000 7168.168
2105           5 2105 0.000 0.000 7168.290
2105           10 2105 0.000 0.000 7168.323
2105           100 2105 0.000 0.000 7168.487
2115           2 2115 0.000 0.000 7162.445
2115           5 2115 0.000 1914.220 7162.578
2115           10 2115 0.000 2784.140 7162.622
2115           100 2115 0.000 9800.520 7162.958
2116           2 2116 0.000 10972.470 7161.932
2116           5 2116 0.000 27594.360 7162.096
2116           10 2116 0.000 31345.010 7162.150
2116           100 2116 0.000 93642.800 7162.881
2121           2 2121 0.000 0.000 7162.368
2121           5 2121 0.000 0.000 7162.625
2121           10 2121 0.000 0.000 7162.706
2121           100 2121 0.000 22660.100 7163.801
2122           2 2122 0.000 0.000 7165.051
2122           5 2122 0.000 0.000 7165.432
2122           10 2122 0.000 0.000 7165.556
2122           100 2122 0.000 0.000 7167.403
2166           2 2166 0.000 12332.830 7154.370
2166           5 2166 0.000 22214.050 7154.635
2166           10 2166 0.000 24755.040 7154.715
2166           100 2166 0.000 66529.410 7155.757
2178           2 2178 0.000 5924.380 7150.967
2178           5 2178 0.000 19170.140 7151.320
2178           10 2178 0.000 21382.860 7151.419
2178           100 2178 0.000 73017.890 7152.535
2199           2 2199 0.000 29081.590 7149.194
2199           5 2199 0.000 51665.180 7149.530
2199           10 2199 0.000 60106.220 7149.656
2199           100 2199 0.000 114842.650 7150.391
2206           2 2206 0.000 0.000 7157.156
2206           5 2206 0.000 1341.120 7157.410
2206           10 2206 0.000 2455.010 7157.462
2206           100 2206 0.000 7322.560 7157.677
2211           2 2211 0.000 0.000 7160.016
2211           5 2211 0.000 4291.730 7160.140
2211           10 2211 0.000 6596.900 7160.203
2211           100 2211 0.000 17596.000 7160.472
2226           2 2226 0.000 0.000 7174.898
2226           5 2226 0.000 0.000 7174.952
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2226           10 2226 0.000 0.000 7174.971
2226           100 2226 0.000 1707.460 7179.693
2229           2 2229 0.000 0.000 7178.141
2229           5 2229 0.000 0.000 7178.223
2229           10 2229 0.000 0.000 7178.257
2229           100 2229 0.000 10471.700 7180.473
2235           2 2235 0.000 0.000 7180.956
2235           5 2235 0.000 0.000 7181.464
2235           10 2235 0.000 0.000 7181.608
2235           100 2235 0.000 4260.690 7183.173
2279           2 2279 0.000 5403.710 7148.686
2279           5 2279 0.000 13933.250 7149.006
2279           10 2279 0.000 16762.960 7149.120
2279           100 2279 0.000 34481.060 7149.792
2282           2 2282 0.000 0.000 7147.957
2282           5 2282 0.000 17412.130 7148.384
2282           10 2282 0.000 23729.580 7148.495
2282           100 2282 0.000 62694.220 7149.142
2297           2 2297 0.000 1034.070 7148.996
2297           5 2297 0.000 7009.170 7149.097
2297           10 2297 0.000 9867.160 7149.140
2297           100 2297 0.000 49567.780 7149.850
2319           2 2319 0.000 3106.570 7150.433
2319           5 2319 0.000 9952.700 7150.504
2319           10 2319 0.000 12368.460 7150.538
2319           100 2319 0.000 75519.460 7151.376
2327           2 2327 0.000 0.000 7171.038
2327           5 2327 0.000 0.000 7173.633
2327           10 2327 0.000 0.000 7173.720
2327           100 2327 0.000 26459.060 7174.297
2335           2 2335 0.000 0.000 7174.670
2335           5 2335 0.000 4455.300 7175.180
2335           10 2335 0.000 5500.670 7175.223
2335           100 2335 0.000 33169.150 7175.915
2359           2 2359 0.000 0.000 7198.402
2359           5 2359 0.000 0.000 7198.488
2359           10 2359 0.000 0.000 7198.516
2359           100 2359 0.000 6798.160 7199.200
2363           2 2363 0.000 0.000 7204.013
2363           5 2363 0.000 0.000 7204.103
2363           10 2363 0.000 0.000 7204.131
2363           100 2363 0.000 6974.730 7205.075
2364           2 2364 0.000 0.000 7204.013
2364           5 2364 0.000 0.000 7204.103
2364           10 2364 0.000 0.000 7204.131
2364           100 2364 0.000 22407.770 7204.696
2365           2 2365 0.000 0.000 7205.254
2365           5 2365 0.000 0.000 7205.330
2365           10 2365 0.000 883.750 7205.350
2365           100 2365 0.000 34706.420 7205.997
2407           2 2407 0.000 0.000 7194.747
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2407           5 2407 0.000 0.000 7195.236
2407           10 2407 0.000 0.000 7195.437
2407           100 2407 0.000 0.000 7196.880
2412           2 2412 0.000 0.000 7194.747
2412           5 2412 0.000 35.000 7195.236
2412           10 2412 0.000 1418.570 7195.437
2412           100 2412 0.000 51566.620 7196.880
2435           2 2435 0.000 0.000 7208.291
2435           5 2435 0.000 0.000 7208.416
2435           10 2435 0.000 0.000 7208.443
2435           100 2435 0.000 10249.470 7208.635
2490           2 2490 0.000 0.000 7202.739
2490           5 2490 0.000 0.000 7203.321
2490           10 2490 0.000 0.000 7203.582
2490           100 2490 0.000 0.000 7205.633
2634           2 2634 0.000 0.000 7236.677
2634           5 2634 0.000 0.000 7238.106
2634           10 2634 0.000 0.000 7238.768
2634           100 2634 0.000 0.000 7241.837
2639           2 2639 0.000 0.000 7234.395
2639           5 2639 0.000 0.000 7234.457
2639           10 2639 0.000 0.000 7234.477
2639           100 2639 0.000 7354.610 7234.958
2643           2 2643 0.000 0.000 7238.554
2643           5 2643 0.000 0.000 7239.292
2643           10 2643 0.000 0.000 7239.489
2643           100 2643 0.000 316442.710 7241.750
2650           2 2650 0.000 0.000 7275.513
2650           5 2650 0.000 10875.050 7275.667
2650           10 2650 0.000 14690.010 7275.697
2650           100 2650 0.000 37204.910 7275.989
2673           2 2673 0.000 0.000 7133.477
2673           5 2673 0.000 0.000 7133.499
2673           10 2673 0.000 0.000 7133.832
2673           100 2673 0.000 63280.480 7137.016
2690           2 2690 56.311 0.000 7144.911
2690           5 2690 0.000 0.000 7146.745
2690           10 2690 0.000 358.310 7147.698
2690           100 2690 0.000 53566.710 7148.386
2695           2 2695 0.000 24724.750 7144.915
2695           5 2695 0.000 102186.530 7146.502
2695           10 2695 0.000 140107.010 7146.889
2695           100 2695 0.000 290503.750 7147.907
2714           2 2714 46.974 0.000 7146.237
2714           5 2714 0.000 7034.740 7146.555
2714           10 2714 0.000 10974.400 7146.626
2714           100 2714 0.000 90435.220 7147.904
CL01           2 CL01 42.205 0.000 7192.141
CL01           5 CL01 64.979 0.000 7192.439
CL01           10 CL01 80.206 0.000 7192.546
CL01           100 CL01 158.314 0.000 7193.232
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CL02           2 CL02 55.682 0.000 7193.239
CL02           5 CL02 87.598 0.000 7193.668
CL02           10 CL02 108.988 0.000 7193.865
CL02           100 CL02 215.184 0.000 7194.655
CL03           2 CL03 50.641 0.000 7162.453
CL03           5 CL03 78.254 616.840 7162.583
CL03           10 CL03 96.723 890.700 7162.626
CL03           100 CL03 185.863 3491.590 7162.954
CL04           2 CL04 50.029 1150.580 7161.931
CL04           5 CL04 77.561 2745.460 7162.095
CL04           10 CL04 95.983 3175.930 7162.148
CL04           100 CL04 183.963 11424.640 7162.881
CL05           2 CL05 76.073 2021.440 7154.370
CL05           5 CL05 116.747 4585.570 7154.632
CL05           10 CL05 143.934 5435.480 7154.714
CL05           100 CL05 272.720 23237.890 7155.756
CL06           2 CL06 56.156 527.580 7149.129
CL06           5 CL06 92.866 3758.390 7149.564
CL06           10 CL06 117.812 5096.340 7149.684
CL06           100 CL06 227.940 22875.350 7150.715
CL07           2 CL07 46.051 808.550 7149.122
CL07           5 CL07 70.959 4355.660 7149.566
CL07           10 CL07 87.614 5714.660 7149.685
CL07           100 CL07 165.489 24364.970 7150.716
CL08           2 CL08 48.768 0.000 7140.337
CL08           5 CL08 74.849 0.000 7142.360
CL08           10 CL08 92.282 0.000 7143.484
CL08           100 CL08 182.593 11635.360 7144.745
CL09           2 CL09 38.824 0.000 7135.957
CL09           5 CL09 60.386 0.000 7138.071
CL09           10 CL09 74.818 0.000 7139.651
CL09           100 CL09 142.252 3113.200 7145.481
CM01           2 CM01 66.520 0.000 7250.698
CM01           5 CM01 102.200 0.000 7250.993
CM01           10 CM01 126.051 0.000 7251.147
CM01           100 CM01 233.537 0.000 7251.703
CM02           2 CM02 85.586 1215.770 7165.051
CM02           5 CM02 130.412 4200.250 7165.432
CM02           10 CM02 160.343 5436.070 7165.557
CM02           100 CM02 319.062 61240.530 7167.403
CU01           2 CU01 176.601 0.000 7287.660
CU01           5 CU01 277.442 17720.350 7288.250
CU01           10 CU01 345.011 28815.650 7288.404
CU01           100 CU01 691.090 129018.540 7289.615
LL01           2 LL01 82.963 989.850 7160.170
LL01           5 LL01 132.546 2086.400 7160.306
LL01           10 LL01 165.870 2824.900 7160.388
LL01           100 LL01 320.393 6659.190 7160.738
LL02           2 LL02 65.973 3859.340 7149.373
LL02           5 LL02 109.999 7716.040 7149.626
LL02           10 LL02 140.023 10694.190 7149.747
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LL02           100 LL02 273.604 23992.950 7150.444
LL03           2 LL03 28.403 3712.130 7149.195
LL03           5 LL03 43.407 7271.200 7149.530
LL03           10 LL03 53.431 8931.420 7149.656
LL03           100 LL03 101.145 23815.090 7150.391
LL04           2 LL04 51.453 209.300 7148.103
LL04           5 LL04 80.896 2426.980 7148.382
LL04           10 LL04 100.628 3479.490 7148.492
LL04           100 LL04 190.205 10858.170 7149.141
LL05           2 LL05 17.438 0.000 7145.908
LL05           5 LL05 27.664 0.000 7146.452
LL05           10 LL05 34.527 0.000 7146.538
LL05           100 LL05 65.760 668.460 7146.692
LL06           2 LL06 29.854 0.000 7146.236
LL06           5 LL06 47.483 1246.180 7146.557
LL06           10 LL06 59.320 1809.970 7146.639
LL06           100 LL06 110.571 19912.210 7147.906
LL07           2 LL07 78.773 0.000 7159.429
LL07           5 LL07 124.351 9772.070 7159.541
LL07           10 LL07 154.913 13183.510 7159.578
LL07           100 LL07 299.661 33105.200 7159.820
LL08           2 LL08 39.086 0.000 7149.279
LL08           5 LL08 63.069 0.000 7150.526
LL08           10 LL08 81.728 0.000 7154.554
LL08           100 LL08 169.703 6388.350 7155.101
LL09           2 LL09 58.405 0.000 7144.950
LL09           5 LL09 98.370 0.000 7146.737
LL09           10 LL09 126.328 272.030 7147.720
LL09           100 LL09 254.713 9824.810 7148.587
LL10           2 LL10 21.803 0.000 7142.546
LL10           5 LL10 34.796 0.000 7143.197
LL10           10 LL10 43.526 0.000 7143.432
LL10           100 LL10 89.832 0.000 7145.594
LM01           2 LM01 26.333 0.000 7182.848
LM01           5 LM01 40.994 0.000 7183.574
LM01           10 LM01 50.807 0.000 7183.806
LM01           100 LM01 104.487 0.000 7185.693
LM02           2 LM02 54.674 0.000 7183.567
LM02           5 LM02 84.245 0.000 7184.393
LM02           10 LM02 104.018 0.000 7184.712
LM02           100 LM02 215.622 0.000 7185.368
OutFall        2 OutFall 0.000 0.000 7133.500
OutFall        5 OutFall 0.000 0.000 7133.925
OutFall        10 OutFall 0.000 0.000 7134.115
OutFall        100 OutFall 0.000 0.000 7135.763
RL01           2 RL01 39.980 89.240 7148.997
RL01           5 RL01 63.333 676.550 7149.097
RL01           10 RL01 79.002 959.740 7149.140
RL01           100 RL01 146.951 7573.540 7149.850
RL02           2 RL02 54.310 5166.700 7142.802
RL02           5 RL02 89.295 12906.930 7143.370
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RL02           10 RL02 115.244 17055.520 7143.579
RL02           100 RL02 235.859 94475.270 7145.022
RL03           2 RL03 38.355 0.000 7138.442
RL03           5 RL03 61.943 3076.460 7140.047
RL03           10 RL03 80.254 6488.080 7140.280
RL03           100 RL03 168.323 137848.140 7142.787
RM01           2 RM01 16.335 0.000 7198.141
RM01           5 RM01 24.703 0.000 7198.231
RM01           10 RM01 30.282 0.140 7198.260
RM01           100 RM01 58.055 3533.040 7198.676
RM02           2 RM02 45.442 0.000 7194.747
RM02           5 RM02 70.822 0.000 7195.236
RM02           10 RM02 87.812 0.000 7195.437
RM02           100 RM02 169.948 4518.480 7196.880
RM03           2 RM03 35.531 0.000 7203.368
RM03           5 RM03 53.866 0.000 7203.665
RM03           10 RM03 66.098 0.000 7203.834
RM03           100 RM03 147.479 0.000 7205.632
RM04           2 RM04 21.371 0.000 7203.219
RM04           5 RM04 32.229 0.000 7203.474
RM04           10 RM04 39.465 0.000 7203.613
RM04           100 RM04 93.702 5323.200 7205.632
RM05           2 RM05 43.191 0.000 7197.081
RM05           5 RM05 65.546 0.000 7197.616
RM05           10 RM05 80.462 0.000 7197.696
RM05           100 RM05 180.835 685.800 7197.891
RM06           2 RM06 79.063 0.000 7179.520
RM06           5 RM06 125.103 0.000 7180.234
RM06           10 RM06 155.988 0.000 7180.556
RM06           100 RM06 298.930 0.000 7182.111
RM07           2 RM07 29.687 0.000 7190.294
RM07           5 RM07 44.856 0.000 7190.794
RM07           10 RM07 54.968 0.000 7191.011
RM07           100 RM07 121.075 0.000 7193.048
RM08           2 RM08 36.088 0.000 7205.971
RM08           5 RM08 55.222 0.000 7206.659
RM08           10 RM08 68.007 0.000 7207.001
RM08           100 RM08 140.576 0.000 7209.160
RM09           2 RM09 29.777 0.000 7179.063
RM09           5 RM09 46.071 0.000 7179.520
RM09           10 RM09 56.970 0.000 7179.778
RM09           100 RM09 107.216 4001.800 7181.714
RM10           2 RM10 42.394 0.000 7292.850
RM10           5 RM10 64.570 0.000 7292.917
RM10           10 RM10 79.377 0.000 7292.935
RM10           100 RM10 149.502 11456.830 7293.075
RM11           2 RM11 49.830 0.000 7174.681
RM11           5 RM11 77.402 1146.090 7175.188
RM11           10 RM11 95.853 1439.320 7175.236
RM11           100 RM11 183.359 8374.400 7175.915
RU01           2 RU01 58.914 0.000 7308.141
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Name Storm Node Name
Max Flow
cfs

Volume of 
Ponded Flow 
Stored
ft^3
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Elevation
ft

RU01           5 RU01 90.481 5023.960 7308.236
RU01           10 RU01 111.582 9389.460 7308.260
RU01           100 RU01 248.501 51206.200 7308.484
RU02           2 RU02 32.539 1041.150 7275.732
RU02           5 RU02 49.429 4719.070 7276.144
RU02           10 RU02 60.701 3809.650 7275.988
RU02           100 RU02 130.247 6174.530 7276.042
RU03           2 RU03 24.327 3461.300 7275.513
RU03           5 RU03 37.042 4757.000 7275.665
RU03           10 RU03 45.531 5315.350 7275.696
RU03           100 RU03 94.201 8990.200 7275.991
RU04           2 RU04 39.888 0.000 7236.678
RU04           5 RU04 60.439 0.000 7238.106
RU04           10 RU04 74.147 0.000 7238.768
RU04           100 RU04 190.004 50506.470 7241.793
RU05           2 RU05 16.524 0.000 7236.596
RU05           5 RU05 24.930 0.000 7237.500
RU05           10 RU05 30.532 0.000 7237.941
RU05           100 RU05 75.797 0.000 7241.204
RU06           2 RU06 81.941 2611.950 7310.007
RU06           5 RU06 126.165 14153.640 7310.084
RU06           10 RU06 155.736 17816.340 7310.108
RU06           100 RU06 302.148 46774.590 7310.298
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Name Storm Link Name
Upstream 
Node Name

Upstream 
Invert 
Elevation
ft

Downstream 
Node Name

Downstream 
Invert 
Elevation
ft

Length
ft

Left Channel 
Length
ft

Right Channel 
Length
ft

DummyOut       100 DummyOut 2673 7133.210 OutFall 7129.580 100.000 0.000 0.000
L0001          100 L0001 CL09 7130.910 2007 7130.910 33.000 0.000 0.000
L1000          100 L1000 2009 7135.150 2007 7130.910 1206.000 0.000 0.000
L1010          100 L1010 2059 7142.490 2054 7139.900 750.000 0.000 0.000
L1200          100 L1200 CL01 7191.050 2116 7158.768 2014.000 2014.000 2014.000
L1310          100 L1310 0007 7249.000 2122 7161.590 3155.000 3155.000 3155.000
L1311          100 L1311 CM01 7249.165 0007 7249.000 33.000 33.000 33.000
L1315          100 L1315 CU01 7285.000 0007 7249.000 5816.000 5816.000 5816.000
L2022          100 L2022 2059 7148.573 2030 7141.622 2161.000 2161.000 2161.000
L2201          100 L2201 2282 7141.570 LL10 7141.950 300.000 0.000 0.000
L2203          100 L2203 2714 7140.510 LL10 7140.430 217.000 0.000 0.000
L2310          100 L2310 RM10 7292.500 2435 7208.000 2856.000 2856.000 2856.000
L2510          100 L2510 RM04 7202.030 2490 7201.280 143.000 143.000 143.000
L2636          100 L2636 RU02 7275.095 2650 7275.095 33.000 33.000 33.000
L2640          100 L2640 RU01 7307.700 2650 7275.095 3920.000 3920.000 3920.000
L2650          100 L2650 RU06 7309.500 2650 7275.095 2993.000 2993.000 2993.000
L2700          100 L2700 2412 7191.900 0004 7190.720 662.000 0.000 0.000
L2802          100 L2802 LL09 7138.680 2690 7138.350 33.000 0.000 0.000
L2807          100 L2807 LL06 7140.840 2714 7140.510 33.000 0.000 0.000
P0000          100 L0000 2007 7130.910 OutFall 7129.578 450.000 0.000 0.000
P1001          100 L1001 CL08 7135.315 2009 7135.150 33.000 0.000 0.000
P1005          100 L1005 2054 7139.900 2009 7135.150 1686.000 0.000 0.000
P1015          100 L1015 2178 7143.730 2059 7142.490 710.000 0.000 0.000
P1020          100 L1020 0010 7146.110 2178 7143.730 563.000 0.000 0.000
P1030          100 L1030 2166 7147.840 0010 7146.110 304.000 0.000 0.000
P1035          100 L1035 2116 7156.140 2166 7147.840 1079.000 0.000 0.000
P1036          100 L1036 CL04 7156.305 2116 7156.140 33.000 0.000 0.000
P1081          100 L1031 CL05 7148.005 2166 7147.840 33.000 0.000 0.000
P1100          100 L1100 2115 7157.160 2116 7156.140 49.000 0.000 0.000
P1101          100 L1101 CL03 7157.325 2115 7157.160 33.000 0.000 0.000
P1105          100 L1105 2105 7164.770 2115 7157.160 534.000 0.000 0.000
P1110          100 L1110 2093 7182.210 2105 7164.770 627.000 0.000 0.000
P1115          100 L1115 CL02 7190.460 2093 7182.210 499.000 0.000 0.000
P1300          100 L1300 2121 7160.100 2116 7156.140 363.000 0.000 0.000
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Name Storm
Diameter 
(Height)
ft

Shape
Natural 
Section Shape 
GLDB 
Reference

Conduit Slope Roughness
Left-hand Side 
Slope
ft

Right-hand 
Side Slope Conduit Slope

DummyOut       100 3.000 Trapezoidal 3.630 0.013 3.000 3.000 3.630
L0001          100 2.000 Circular 0.000 0.013 0.000 0.000 0.000
L1000          100 5.000 Circular 0.352 0.013 0.000 0.000 0.352
L1010          100 4.500 Circular 0.350 0.013 0.000 0.000 0.350
L1200          100 3.000 Natural UrbanTypCh 1.600 0.044 3.000 3.000 1.600
L1310          100 0.500 Natural UrbanTypStr 2.771 0.020 0.000 0.000 2.771
L1311          100 3.000 Natural UrbanTypCh 0.500 0.044 3.000 3.000 0.500
L1315          100 3.000 Natural UrbanTypCh 0.620 0.044 3.000 3.000 0.620
L2022          100 0.500 Natural UrbanTypStr 0.322 0.020 0.000 0.000 0.322
L2201          100 3.000 Special -0.127 0.013 0.000 0.000 -0.127
L2203          100 2.500 Circular 0.037 0.013 0.000 0.000 0.037
L2310          100 0.500 Natural UrbanTypStr 3.060 0.020 0.000 0.000 3.060
L2510          100 3.000 Natural BasinConve 0.524 0.013 0.000 0.000 0.524
L2636          100 0.500 Natural UrbanTypStr 0.000 0.020 0.000 0.000 0.000
L2640          100 0.500 Natural UrbanTypStr 0.845 0.020 0.000 0.000 0.845
L2650          100 0.500 Natural UrbanTypStr 1.150 0.020 0.000 0.000 1.150
L2700          100 1.500 Circular 0.180 0.013 0.000 0.000 0.180
L2802          100 5.000 Circular 1.000 0.014 0.000 0.000 1.000
L2807          100 5.000 Circular 1.000 0.013 0.000 0.000 1.000
P0000          100 6.000 Circular 0.296 0.013 0.000 0.000 0.296
P1001          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P1005          100 5.000 Circular 0.280 0.013 0.000 0.000 0.280
P1015          100 4.500 Circular 0.170 0.013 0.000 0.000 0.170
P1020          100 4.000 Circular 0.423 0.013 0.000 0.000 0.423
P1030          100 3.000 Circular 0.570 0.013 0.000 0.000 0.570
P1035          100 2.500 Circular 0.770 0.013 0.000 0.000 0.770
P1036          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P1081          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P1100          100 2.500 Circular 2.080 0.013 0.000 0.000 2.080
P1101          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P1105          100 2.000 Circular 1.430 0.013 0.000 0.000 1.430
P1110          100 1.500 Circular 2.780 0.013 0.000 0.000 2.780
P1115          100 1.500 Circular 1.650 0.013 0.000 0.000 1.650
P1300          100 1.500 Circular 1.090 0.013 0.000 0.000 1.090
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Name Storm
Flow Direction 
Option

Weir Length
ft

DummyOut       100 Free
L0001          100 Free
L1000          100 Downhill Onl
L1010          100 Downhill Onl
L1200          100 Downhill Onl
L1310          100 Downhill Onl
L1311          100 Downhill Onl
L1315          100 Downhill Onl
L2022          100 Free
L2201          100 Free
L2203          100 Free
L2310          100 Downhill Onl
L2510          100 Downhill Onl
L2636          100 Downhill Onl
L2640          100 Downhill Onl
L2650          100 Free
L2700          100 Downhill Onl
L2802          100 Free
L2807          100 Free
P0000          100 Downhill Onl 0.000
P1001          100 Downhill Onl 0.000
P1005          100 Downhill Onl 0.000
P1015          100 Downhill Onl 0.000
P1020          100 Downhill Onl 0.000
P1030          100 Downhill Onl 0.000
P1035          100 Downhill Onl 0.000
P1036          100 Downhill Onl 0.000
P1081          100 Downhill Onl 0.000
P1100          100 Downhill Onl 0.000
P1101          100 Downhill Onl 0.000
P1105          100 Downhill Onl 0.000
P1110          100 Downhill Onl 0.000
P1115          100 Downhill Onl 0.000
P1300          100 Downhill Onl 0.000



ExistingLinkData

04/04/12 08:18:10 4/18

Name Storm Link Name
Upstream 
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Upstream 
Invert 
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Downstream 
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Downstream 
Invert 
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ft

Left Channel 
Length
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Right Channel 
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P1305          100 L1305 2122 7161.090 2121 7160.100 104.000 0.000 0.000
P1306          100 L1306 CM02 7161.255 2122 7161.090 33.000 0.000 0.000
P1911          100 L1911 CL07 7145.830 2059 7145.550 56.000 0.000 0.000
P1912          100 L1912 CL06 7142.655 2059 7142.490 33.000 0.000 0.000
P2000          100 L2000 2022 7133.020 OutFall 7129.581 1976.000 0.000 0.000
P2001          100 L2001 RL03 7133.185 2022 7133.020 33.000 0.000 0.000
P2005          100 L2005 2021 7134.120 2022 7133.020 570.000 0.000 0.000
P2010          100 L2010 2019 7135.570 2021 7134.190 643.000 0.000 0.000
P2020          100 L2020 2030 7137.000 2019 7135.570 665.000 0.000 0.000
P2021          100 L2021 RL02 7137.165 2030 7137.000 33.000 0.000 0.000
P2100          100 L2100 2297 7140.630 2030 7137.000 1798.000 0.000 0.000
P2101          100 L2101 RL01 7140.795 2297 7140.630 33.000 0.000 0.000
P2105          100 L2105 2319 7143.160 2297 7140.630 601.000 0.000 0.000
P2110          100 L2110 2327 7167.530 2319 7143.160 1912.000 0.000 0.000
P2115          100 L2115 2335 7171.210 2327 7167.530 348.000 0.000 0.000
P2116          100 L2116 RM11 7171.540 2335 7171.210 33.000 0.000 0.000
P2120          100 L2120 0006 7175.970 2335 7171.210 627.000 0.000 0.000
P2121          100 L2121 RM06 7176.500 0006 7175.970 74.000 0.000 0.000
P2122          100 L2122 RM09 7176.135 0006 7175.970 33.000 0.000 0.000
P2125          100 L2125 0005 7187.790 0006 7175.970 1447.000 0.000 0.000
P2126          100 L2126 RM07 7188.510 0005 7187.790 103.000 0.000 0.000
P2130          100 L2130 0004 7190.720 0005 7187.790 358.000 0.000 0.000
P2131          100 L2131 RM01 7190.885 0004 7190.720 33.000 0.000 0.000
P2200          100 L2200 2282 7141.570 2030 7137.000 2171.000 0.000 0.000
P2202          100 L2202 LL04 7141.735 2282 7141.570 33.000 0.000 0.000
P2204          100 L2204 LL05 7140.900 LL10 7140.430 118.000 0.000 0.000
P2205          100 L2205 2279 7142.500 2282 7141.570 338.000 0.000 0.000
P2210          100 L2210 2199 7143.170 2279 7142.660 669.000 0.000 0.000
P2211          100 L2211 LL03 7143.335 2199 7143.170 33.000 0.000 0.000
P2215          100 L2215 LL02 7145.050 2199 7143.170 341.000 0.000 0.000
P2220          100 L2220 2206 7148.610 2199 7143.170 718.000 0.000 0.000
P2225          100 L2225 2211 7154.940 2206 7148.710 695.000 0.000 0.000
P2226          100 L2226 LL01 7155.105 2211 7154.940 33.000 0.000 0.000
P2230          100 L2230 2226 7173.680 2211 7154.940 1080.000 0.000 0.000
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Slope
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P1305          100 1.500 Circular 0.950 0.013 0.000 0.000 0.950
P1306          100 1.250 Circular 0.500 0.013 0.000 0.000 0.500
P1911          100 2.000 Circular 0.500 0.013 0.000 0.000 0.500
P1912          100 2.000 Circular 0.500 0.013 0.000 0.000 0.500
P2000          100 4.000 Circular 0.174 0.013 0.000 0.000 0.174
P2001          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P2005          100 4.000 Circular 0.190 0.013 0.000 0.000 0.190
P2010          100 4.000 Circular 0.215 0.013 0.000 0.000 0.215
P2020          100 4.000 Circular 0.220 0.013 0.000 0.000 0.220
P2021          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P2100          100 4.000 Circular 0.200 0.013 0.000 0.000 0.200
P2101          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P2105          100 4.000 Circular 0.420 0.013 0.000 0.000 0.420
P2110          100 3.500 Circular 1.270 0.013 0.000 0.000 1.270
P2115          100 3.500 Circular 1.057 0.013 0.000 0.000 1.057
P2116          100 1.000 Circular 1.000 0.013 0.000 0.000 1.000
P2120          100 3.500 Circular 0.759 0.013 0.000 0.000 0.759
P2121          100 2.000 Circular 0.720 0.013 0.000 0.000 0.720
P2122          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P2125          100 2.000 Circular 0.820 0.013 0.000 0.000 0.820
P2126          100 2.000 Circular 0.700 0.013 0.000 0.000 0.700
P2130          100 2.000 Circular 0.820 0.013 0.000 0.000 0.820
P2131          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P2200          100 4.000 Circular 0.210 0.013 0.000 0.000 0.210
P2202          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P2204          100 1.500 Circular 0.398 0.013 0.000 0.000 0.398
P2205          100 4.000 Circular 0.275 0.013 0.000 0.000 0.275
P2210          100 4.000 Circular 0.076 0.013 0.000 0.000 0.076
P2211          100 3.000 Circular 0.500 0.013 0.000 0.000 0.500
P2215          100 2.500 Circular 0.550 0.013 0.000 0.000 0.550
P2220          100 3.000 Circular 0.760 0.013 0.000 0.000 0.760
P2225          100 2.500 Circular 0.900 0.013 0.000 0.000 0.900
P2226          100 1.500 Circular 0.500 0.013 0.000 0.000 0.500
P2230          100 2.000 Circular 1.740 0.013 0.000 0.000 1.740
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Name Storm
Flow Direction 
Option

Weir Length
ft

P1305          100 Downhill Onl 0.000
P1306          100 Downhill Onl 0.000
P1911          100 Downhill Onl 0.000
P1912          100 Downhill Onl 0.000
P2000          100 Downhill Onl 0.000
P2001          100 Downhill Onl 0.000
P2005          100 Downhill Onl 0.000
P2010          100 Downhill Onl 0.000
P2020          100 Downhill Onl 0.000
P2021          100 Downhill Onl 0.000
P2100          100 Downhill Onl 0.000
P2101          100 Downhill Onl 0.000
P2105          100 Downhill Onl 0.000
P2110          100 Downhill Onl 0.000
P2115          100 Downhill Onl 0.000
P2116          100 Downhill Onl 0.000
P2120          100 Downhill Onl 0.000
P2121          100 Downhill Onl 0.000
P2122          100 Downhill Onl 0.000
P2125          100 Downhill Onl 0.000
P2126          100 Downhill Onl 0.000
P2130          100 Downhill Onl 0.000
P2131          100 Downhill Onl 0.000
P2200          100 Downhill Onl 0.000
P2202          100 Downhill Onl 0.000
P2204          100 Free 0.000
P2205          100 Downhill Onl 0.000
P2210          100 Downhill Onl 0.000
P2211          100 Downhill Onl 0.000
P2215          100 Downhill Onl 0.000
P2220          100 Downhill Onl 0.000
P2225          100 Downhill Onl 0.000
P2226          100 Downhill Onl 0.000
P2230          100 Downhill Onl 0.000
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Upstream 
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Downstream 
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P2235          100 L2235 2229 7176.550 2226 7173.680 344.000 0.000 0.000
P2240          100 L2240 2235 7178.780 2229 7176.550 408.000 0.000 0.000
P2245          100 L2245 LM02 7180.950 2235 7178.780 112.000 0.000 0.000
P2250          100 L2250 LM01 7180.980 2235 7178.780 90.000 0.000 0.000
P2305          100 L2305 2435 7200.150 0004 7190.720 1211.000 0.000 0.000
P2306          100 L2306 RM08 7203.190 2435 7200.150 167.000 0.000 0.000
P2400          100 L2400 2359 7191.050 0004 7190.720 46.000 0.000 0.000
P2405          100 L2405 2364 7200.270 2359 7191.050 698.000 0.000 0.000
P2500          100 L2500 2363 7200.920 2364 7200.270 52.000 0.000 0.000
P2505          100 L2505 2490 7201.050 2363 7200.920 45.000 0.000 0.000
P2506          100 L2506 RM03 7201.850 2490 7201.480 74.000 0.000 0.000
P2600          100 L2600 2365 7202.690 2364 7200.270 276.000 0.000 0.000
P2605          100 L2605 0017 7230.470 2365 7202.690 1594.000 0.000 0.000
P2610          100 L2610 2639 7230.990 0017 7230.470 33.000 0.000 0.000
P2615          100 L2615 2634 7232.560 2639 7230.990 162.000 0.000 0.000
P2616          100 L2616 RU04 7232.725 2634 7232.560 33.000 0.000 0.000
P2617          100 L2617 RU05 7233.110 2634 7232.560 205.000 0.000 0.000
P2620          100 L2620 2643 7236.930 2634 7233.830 156.000 0.000 0.000
P2630          100 L2630 2650 7271.300 2643 7236.930 1087.000 0.000 0.000
P2631          100 L2631 RU03 7272.810 2650 7271.300 33.000 0.000 0.000
P2705          100 L2705 2407 7192.860 2412 7191.900 71.000 0.000 0.000
P2706          100 L2706 RM02 7193.025 2407 7192.860 33.000 0.000 0.000
P2710          100 L2710 RM05 7193.860 2407 7193.120 54.000 0.000 0.000
P2800          100 L2800 2690 7138.350 2673 7133.210 2240.000 0.000 0.000
P2801          100 L2801 LL08 7147.440 2690 7138.350 1358.000 0.000 0.000
P2804          100 L2804 2695 7140.040 2690 7138.350 340.000 0.000 0.000
P2805          100 L2805 2714 7140.510 2695 7140.040 1075.000 0.000 0.000
P2806          100 L2806 LL07 7151.540 2714 7140.550 1725.000 0.000 0.000
S0000          100 L0000 2007 7142.028 OutFall 7141.863 33.000 33.000 33.000
S1001          100 L1001 CL08 7140.573 2009 7140.408 33.000 33.000 33.000
S1005          100 L1005 2054 7149.539 2009 7143.073 1686.000 1686.000 1686.000
S1015          100 L1015 2178 7150.308 2059 7148.573 710.000 710.000 710.000
S1020          100 L1020 0010 7152.420 2178 7150.308 563.000 563.000 563.000
S1030          100 L1030 2166 7153.597 0010 7152.420 304.000 304.000 304.000
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P2235          100 2.000 Circular 0.830 0.013 0.000 0.000 0.830
P2240          100 2.000 Circular 0.547 0.013 0.000 0.000 0.547
P2245          100 1.250 Circular 1.940 0.013 0.000 0.000 1.940
P2250          100 1.250 Circular 2.440 0.013 0.000 0.000 2.440
P2305          100 1.500 Circular 0.779 0.011 0.000 0.000 0.779
P2306          100 1.500 Circular 1.820 0.011 0.000 0.000 1.820
P2400          100 2.000 Circular 0.720 0.013 0.000 0.000 0.720
P2405          100 2.000 Circular 1.320 0.013 0.000 0.000 1.320
P2500          100 1.500 Circular 1.250 0.013 0.000 0.000 1.250
P2505          100 1.000 Circular 0.290 0.011 0.000 0.000 0.290
P2506          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P2600          100 2.000 Circular 0.880 0.013 0.000 0.000 0.880
P2605          100 1.500 Circular 1.740 0.013 0.000 0.000 1.740
P2610          100 1.500 Circular 1.730 0.013 0.000 0.000 1.730
P2615          100 2.000 Circular 0.969 0.013 0.000 0.000 0.969
P2616          100 4.000 Circular 0.500 0.013 0.000 0.000 0.500
P2617          100 2.500 Circular 0.250 0.011 0.000 0.000 0.250
P2620          100 2.000 Circular 1.990 0.013 0.000 0.000 1.990
P2630          100 2.000 Circular 3.160 0.013 0.000 0.000 3.160
P2631          100 1.500 Circular 4.576 0.013 0.000 0.000 4.576
P2705          100 1.250 Circular 1.350 0.013 0.000 0.000 1.350
P2706          100 2.000 Circular 0.500 0.011 0.000 0.000 0.500
P2710          100 2.000 Circular 1.370 0.013 0.000 0.000 1.370
P2800          100 3.500 Circular 0.273 0.013 0.000 0.000 0.273
P2801          100 3.500 Circular 0.669 0.013 0.000 0.000 0.669
P2804          100 2.000 Circular 0.497 0.013 0.000 0.000 0.497
P2805          100 2.000 Circular 0.033 0.013 0.000 0.000 0.033
P2806          100 2.000 Circular 0.637 0.013 0.000 0.000 0.637
S0000          100 3.000 Natural BasinConve 0.500 0.044 0.000 0.000 0.500
S1001          100 3.000 Natural BasinConve 0.500 0.020 3.000 3.000 0.500
S1005          100 0.500 Natural UrbanTypStr 0.384 0.020 0.000 0.000 0.384
S1015          100 0.500 Natural UrbanTypStr 0.244 0.020 0.000 0.000 0.244
S1020          100 0.500 Natural UrbanTypStr 0.375 0.020 0.000 0.000 0.375
S1030          100 0.500 Natural UrbanTypStr 0.387 0.020 0.000 0.000 0.387
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Name Storm
Flow Direction 
Option

Weir Length
ft

P2235          100 Downhill Onl 0.000
P2240          100 Downhill Onl 0.000
P2245          100 Downhill Onl 0.000
P2250          100 Downhill Onl 0.000
P2305          100 Downhill Onl 0.000
P2306          100 Downhill Onl 0.000
P2400          100 Downhill Onl 0.000
P2405          100 Downhill Onl 0.000
P2500          100 Downhill Onl 0.000
P2505          100 Downhill Onl 0.000
P2506          100 Downhill Onl 0.000
P2600          100 Downhill Onl 0.000
P2605          100 Downhill Onl 0.000
P2610          100 Downhill Onl 0.000
P2615          100 Downhill Onl 0.000
P2616          100 Downhill Onl 0.000
P2617          100 Downhill Onl 0.000
P2620          100 Downhill Onl 0.000
P2630          100 Downhill Onl 0.000
P2631          100 Downhill Onl 0.000
P2705          100 Downhill Onl 0.000
P2706          100 Downhill Onl 0.000
P2710          100 Downhill Onl 0.000
P2800          100 Free 0.000
P2801          100 Free 0.000
P2804          100 Free 0.000
P2805          100 Free 0.000
P2806          100 Free 0.000
S0000          100 Free 0.000
S1001          100 Downhill Onl 0.000
S1005          100 Downhill Onl 0.000
S1015          100 Downhill Onl 0.000
S1020          100 Downhill Onl 0.000
S1030          100 Downhill Onl 0.000
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Name Storm Link Name
Upstream 
Node Name

Upstream 
Invert 
Elevation
ft

Downstream 
Node Name

Downstream 
Invert 
Elevation
ft

Length
ft

Left Channel 
Length
ft

Right Channel 
Length
ft

S1035          100 L1035 2116 7161.268 2166 7153.597 1079.000 1079.000 1079.000
S1036          100 L1036 CL04 7161.268 2116 7161.103 33.000 33.000 33.000
S1081          100 L1031 CL05 7153.597 2166 7153.432 33.000 33.000 33.000
S1100          100 L1100 2115 7161.985 2116 7161.268 49.000 49.000 49.000
S1101          100 L1101 CL03 7161.985 2115 7161.820 33.000 33.000 33.000
S1105          100 L1105 2105 7167.760 2115 7161.985 534.000 534.000 534.000
S1110          100 L1110 2093 7183.842 2105 7167.760 627.000 627.000 627.000
S1115          100 L1115 CL02 7192.000 2093 7183.842 499.000 499.000 499.000
S1300          100 L1300 2121 7161.799 2116 7161.268 363.000 363.000 363.000
S1305          100 L1305 2122 7164.850 2121 7161.799 104.000 104.000 104.000
S1306          100 L1306 CM02 7161.850 2122 7161.685 33.000 33.000 33.000
S1911          100 L1911 CL07 7148.500 2059 7148.335 33.000 33.000 33.000
S1912          100 L1912 CL06 7148.573 2059 7148.408 33.000 33.000 33.000
S2000          100 L2000 2022 7136.591 OutFall 7136.426 33.000 33.000 33.000
S2001          100 L2001 RL03 7136.591 2022 7136.426 33.000 33.000 33.000
S2005          100 L2005 2021 7142.236 2022 7139.091 570.000 570.000 570.000
S2010          100 L2010 2019 7140.674 2021 7137.459 643.000 643.000 643.000
S2020          100 L2020 2030 7141.622 2019 7140.674 665.000 665.000 665.000
S2021          100 L2021 RL02 7139.122 2030 7138.957 33.000 33.000 33.000
S2100          100 L2100 2297 7148.483 2030 7141.622 1798.000 1798.000 1798.000
S2101          100 L2101 RL01 7145.983 2297 7145.818 33.000 33.000 33.000
S2105          100 L2105 2319 7149.855 2297 7148.483 601.000 601.000 601.000
S2110          100 L2110 2327 7173.289 2319 7149.855 1912.000 1912.000 1912.000
S2115          100 L2115 2335 7174.500 2327 7173.289 348.000 348.000 348.000
S2116          100 L2116 RM11 7172.000 2335 7171.835 33.000 33.000 33.000
S2120          100 L2120 0006 7180.680 2335 7174.500 627.000 627.000 627.000
S2121          100 L2121 RM06 7181.570 0006 7178.180 74.000 74.000 74.000
S2122          100 L2122 RM09 7178.180 0006 7178.015 33.000 33.000 33.000
S2125          100 L2125 0005 7192.450 0006 7180.680 1447.000 1447.000 1447.000
S2126          100 L2126 RM07 7193.000 0005 7189.950 103.000 103.000 103.000
S2130          100 L2130 0004 7197.770 0005 7192.450 358.000 358.000 358.000
S2131          100 L2131 RM01 7197.770 0004 7197.605 33.000 33.000 33.000
S2200          100 L2200 2282 7147.580 2030 7141.622 2171.000 2171.000 2171.000
S2202          100 L2202 LL04 7147.580 2282 7147.415 33.000 33.000 33.000
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Name Storm
Diameter 
(Height)
ft

Shape
Natural 
Section Shape 
GLDB 
Reference

Conduit Slope Roughness
Left-hand Side 
Slope
ft

Right-hand 
Side Slope Conduit Slope

S1035          100 0.500 Natural UrbanTypStr 0.711 0.020 0.000 0.000 0.711
S1036          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S1081          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S1100          100 0.500 Natural UrbanTypStr 1.463 0.020 0.000 0.000 1.463
S1101          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S1105          100 0.500 Natural UrbanTypStr 1.550 0.020 0.000 0.000 1.550
S1110          100 3.000 Natural UrbanTypCh 2.565 0.044 3.000 3.000 2.565
S1115          100 3.000 Natural UrbanTypCh 1.635 0.044 3.000 3.000 1.635
S1300          100 0.500 Natural UrbanTypStr 0.284 0.020 0.000 0.000 0.284
S1305          100 1.000 Natural PondOverflo 2.934 0.044 3.000 3.000 2.934
S1306          100 3.000 Natural UrbanTypCh 0.500 0.044 3.000 3.000 0.500
S1911          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S1912          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2000          100 3.000 Natural BasinConve 0.500 0.044 0.000 0.000 0.500
S2001          100 3.000 Natural BasinConve 0.500 0.020 3.000 3.000 0.500
S2005          100 0.500 Natural UrbanTypStr 0.552 0.020 0.000 0.000 0.552
S2010          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2020          100 0.500 Natural UrbanTypStr 0.143 0.020 0.000 0.000 0.143
S2021          100 3.000 Natural BasinConve 0.500 0.020 0.000 0.000 0.500
S2100          100 0.500 Natural UrbanTypStr 0.382 0.020 0.000 0.000 0.382
S2101          100 3.000 Natural BasinConve 0.500 0.020 0.000 0.000 0.500
S2105          100 0.500 Natural UrbanTypStr 0.228 0.020 0.000 0.000 0.228
S2110          100 0.500 Natural UrbanTypStr 1.226 0.020 0.000 0.000 1.226
S2115          100 0.500 Natural UrbanTypStr 0.348 0.020 0.000 0.000 0.348
S2116          100 3.000 Natural UrbanTypCh 0.500 0.044 3.000 3.000 0.500
S2120          100 0.500 Natural UrbanTypStr 0.986 0.020 0.000 0.000 0.986
S2121          100 1.000 Natural PondOverflo 4.581 0.044 3.000 3.000 4.581
S2122          100 3.000 Natural UrbanTypCh 0.500 0.044 3.000 3.000 0.500
S2125          100 0.500 Natural UrbanTypStr 0.813 0.020 0.000 0.000 0.813
S2126          100 1.000 Natural PondOverflo 1.990 0.044 3.000 3.000 1.990
S2130          100 0.500 Natural UrbanTypStr 1.486 0.020 0.000 0.000 1.486
S2131          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2200          100 0.500 Natural UrbanTypStr 0.274 0.020 0.000 0.000 0.274
S2202          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
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Name Storm
Flow Direction 
Option

Weir Length
ft

S1035          100 Downhill Onl 0.000
S1036          100 Downhill Onl 0.000
S1081          100 Downhill Onl 0.000
S1100          100 Downhill Onl 0.000
S1101          100 Downhill Onl 0.000
S1105          100 Downhill Onl 0.000
S1110          100 Downhill Onl 0.000
S1115          100 Downhill Onl 0.000
S1300          100 Downhill Onl 0.000
S1305          100 Downhill Onl 20.000
S1306          100 Downhill Onl 0.000
S1911          100 Downhill Onl 0.000
S1912          100 Downhill Onl 0.000
S2000          100 Free 0.000
S2001          100 Downhill Onl 0.000
S2005          100 Downhill Onl 0.000
S2010          100 Free 0.000
S2020          100 Downhill Onl 0.000
S2021          100 Downhill Onl 0.000
S2100          100 Downhill Onl 0.000
S2101          100 Downhill Onl 0.000
S2105          100 Downhill Onl 0.000
S2110          100 Downhill Onl 0.000
S2115          100 Downhill Onl 0.000
S2116          100 Downhill Onl 0.000
S2120          100 Downhill Onl 0.000
S2121          100 Downhill Onl 20.000
S2122          100 Downhill Onl 0.000
S2125          100 Downhill Onl 0.000
S2126          100 Downhill Onl 20.000
S2130          100 Downhill Onl 0.000
S2131          100 Downhill Onl 0.000
S2200          100 Downhill Onl 0.000
S2202          100 Downhill Onl 0.000
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Name Storm Link Name
Upstream 
Node Name

Upstream 
Invert 
Elevation
ft

Downstream 
Node Name

Downstream 
Invert 
Elevation
ft

Length
ft

Left Channel 
Length
ft

Right Channel 
Length
ft

S2204          100 L2204 LL05 7146.140 LL10 7145.500 118.000 0.000 0.000
S2205          100 L2205 2279 7147.962 2282 7147.580 338.000 338.000 338.000
S2206          100 L2206 LL10 7145.000 2030 7137.000 1200.000 0.000 0.000
S2210          100 L2210 2199 7148.187 2279 7147.962 669.000 669.000 669.000
S2211          100 L2211 LL03 7148.187 2199 7148.022 33.000 33.000 33.000
S2215          100 L2215 LL02 7148.689 2199 7148.187 341.000 341.000 341.000
S2220          100 L2220 2206 7156.859 2199 7148.187 718.000 718.000 718.000
S2225          100 L2225 2211 7159.372 2206 7156.859 695.000 695.000 695.000
S2226          100 L2226 LL01 7159.537 2211 7159.372 33.000 33.000 33.000
S2230          100 L2230 2226 7179.148 2211 7159.537 1080.000 1080.000 1080.000
S2235          100 L2235 2229 7179.572 2226 7179.148 344.000 344.000 344.000
S2240          100 L2240 2235 7182.512 2229 7179.572 408.000 408.000 408.000
S2245          100 L2245 LM02 7184.690 2235 7180.012 112.000 112.000 112.000
S2250          100 L2250 LM01 7185.520 2235 7180.012 90.000 90.000 90.000
S2305          100 L2305 2435 7208.000 0004 7197.770 1211.000 1211.000 1211.000
S2306          100 L2306 RM08 7212.020 2435 7207.500 167.000 167.000 167.000
S2400          100 L2400 2359 7198.120 0004 7197.770 46.000 46.000 46.000
S2405          100 L2405 2364 7203.742 2359 7198.120 698.000 698.000 698.000
S2500          100 L2500 2363 7203.340 2364 7203.742 52.000 52.000 52.000
S2505          100 L2505 2490 7205.480 2363 7203.340 45.000 45.000 45.000
S2506          100 L2506 RM03 7202.850 2490 7202.480 74.000 74.000 74.000
S2600          100 L2600 2365 7204.844 2364 7203.742 276.000 276.000 276.000
S2605          100 L2605 0017 7232.960 2365 7204.844 1594.000 1594.000 1594.000
S2610          100 L2610 2639 7234.179 0017 7232.960 33.000 33.000 33.000
S2615          100 L2615 2634 7240.430 2639 7231.679 162.000 162.000 162.000
S2616          100 L2616 RU04 7237.430 2634 7236.430 33.000 33.000 33.000
S2617          100 L2617 RU05 7240.420 2634 7237.255 33.000 33.000 33.000
S2620          100 L2620 2643 7237.373 2634 7232.560 156.000 0.000 0.000
S2630          100 L2630 2650 7275.095 2643 7239.873 1087.000 1087.000 1087.000
S2631          100 L2631 RU03 7274.560 2650 7274.395 33.000 33.000 33.000
S2705          100 L2705 2407 7196.280 2412 7192.232 71.000 71.000 71.000
S2706          100 L2706 RM02 7193.280 2407 7193.115 33.000 33.000 33.000
S2710          100 L2710 RM05 7197.310 2407 7195.780 54.000 0.000 0.000
S2800          100 L2800 2690 7147.200 2673 7136.210 2240.000 2240.000 2240.000
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Diameter 
(Height)
ft

Shape
Natural 
Section Shape 
GLDB 
Reference

Conduit Slope Roughness
Left-hand Side 
Slope
ft

Right-hand 
Side Slope Conduit Slope

S2204          100 0.500 Natural UrbanTypStr 0.000 0.020 0.000 0.000 0.000
S2205          100 0.500 Natural UrbanTypStr 0.113 0.020 0.000 0.000 0.113
S2206          100 1.000 Natural PondOverflo 0.667 0.044 0.000 0.000 0.667
S2210          100 0.500 Natural UrbanTypStr 0.034 0.020 0.000 0.000 0.034
S2211          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2215          100 0.500 Natural UrbanTypStr 0.147 0.020 0.000 0.000 0.147
S2220          100 0.500 Natural UrbanTypStr 1.208 0.020 0.000 0.000 1.208
S2225          100 0.500 Natural UrbanTypStr 0.362 0.020 0.000 0.000 0.362
S2226          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2230          100 0.500 Natural UrbanTypStr 1.816 0.020 0.000 0.000 1.816
S2235          100 0.500 Natural UrbanTypStr 0.123 0.020 0.000 0.000 0.123
S2240          100 0.500 Natural UrbanTypStr 0.721 0.020 0.000 0.000 0.721
S2245          100 1.000 Natural PondOverflo 4.177 0.044 3.000 3.000 4.177
S2250          100 1.000 Natural PondOverflo 6.120 0.044 3.000 3.000 6.120
S2305          100 0.500 Natural UrbanTypStr 0.845 0.020 0.000 0.000 0.845
S2306          100 1.000 Natural PondOverflo 2.707 0.044 3.000 3.000 2.707
S2400          100 0.500 Natural UrbanTypStr 0.761 0.020 0.000 0.000 0.761
S2405          100 0.500 Natural UrbanTypStr 0.805 0.020 0.000 0.000 0.805
S2500          100 0.500 Natural UrbanTypStr 0.188 0.020 0.000 0.000 0.188
S2505          100 1.000 Natural PondOverflo 4.756 0.044 3.000 3.000 4.756
S2506          100 3.000 Natural BasinConve 0.500 0.044 3.000 3.000 0.500
S2600          100 0.500 Natural UrbanTypStr 0.399 0.020 0.000 0.000 0.399
S2605          100 0.500 Natural UrbanTypStr 1.889 0.020 0.000 0.000 1.889
S2610          100 0.500 Natural UrbanTypStr 3.694 0.020 0.000 0.000 3.694
S2615          100 1.000 Natural PondOverflo 5.402 0.044 3.000 3.000 5.402
S2616          100 3.000 Natural BasinConve 3.030 0.044 3.000 3.000 3.030
S2617          100 1.000 Natural PondOverflo 9.591 0.044 3.000 3.000 9.591
S2620          100 3.000 Natural UrbanTypCh 3.085 0.044 0.000 0.000 3.085
S2630          100 0.500 Natural UrbanTypStr 3.240 0.020 0.000 0.000 3.240
S2631          100 0.500 Natural UrbanTypStr 0.500 0.020 0.000 0.000 0.500
S2705          100 1.000 Natural PondOverflo 5.701 0.044 3.000 3.000 5.701
S2706          100 3.000 Natural BasinConve 0.500 0.044 3.000 3.000 0.500
S2710          100 0.500 Natural UrbanTypStr 2.833 0.020 0.000 0.000 2.833
S2800          100 0.500 Natural BasinConve 0.512 0.044 0.000 0.000 0.512
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Name Storm
Flow Direction 
Option

Weir Length
ft

S2204          100 Free 0.000
S2205          100 Downhill Onl 0.000
S2206          100 Free 300.000
S2210          100 Downhill Onl 0.000
S2211          100 Downhill Onl 0.000
S2215          100 Downhill Onl 0.000
S2220          100 Downhill Onl 0.000
S2225          100 Downhill Onl 0.000
S2226          100 Downhill Onl 0.000
S2230          100 Downhill Onl 0.000
S2235          100 Downhill Onl 0.000
S2240          100 Downhill Onl 0.000
S2245          100 Downhill Onl 20.000
S2250          100 Downhill Onl 20.000
S2305          100 Downhill Onl 0.000
S2306          100 Downhill Onl 20.000
S2400          100 Downhill Onl 0.000
S2405          100 Downhill Onl 0.000
S2500          100 Downhill Onl 0.000
S2505          100 Downhill Onl 20.000
S2506          100 Downhill Onl 0.000
S2600          100 Downhill Onl 0.000
S2605          100 Downhill Onl 0.000
S2610          100 Downhill Onl 0.000
S2615          100 Downhill Onl 20.000
S2616          100 Downhill Onl 0.000
S2617          100 Downhill Onl 20.000
S2620          100 Downhill Onl 0.000
S2630          100 Downhill Onl 0.000
S2631          100 Downhill Onl 0.000
S2705          100 Downhill Onl 20.000
S2706          100 Downhill Onl 0.000
S2710          100 Free 0.000
S2800          100 Free 0.000
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Node Name

Upstream 
Invert 
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Downstream 
Node Name

Downstream 
Invert 
Elevation
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Length
ft

Left Channel 
Length
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Right Channel 
Length
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S2801          100 L2801 LL08 7154.440 2690 7147.200 1358.000 1345.000 1345.000
S2804          100 L2804 2695 7143.710 2690 7143.540 340.000 0.000 0.000
S2805          100 L2805 2714 7145.870 2695 7143.710 1075.000 1385.000 1385.000
S2806          100 L2806 LL07 7158.940 2714 7145.870 1725.000 1680.000 1680.000
W1305          100 L1305 2122 7164.850 2121 7161.799 104.000 104.000 104.000
W2121          100 L2121 RM06 7181.570 0006 7178.180 74.000 74.000 74.000
W2126          100 L2126 RM07 7193.000 0005 7189.950 103.000 103.000 103.000
W2206          100 L2206 LL10 7145.000 2030 7137.000 1200.000 0.000 0.000
W2245          100 L2245 LM02 7184.690 2235 7180.012 112.000 112.000 112.000
W2250          100 L2250 LM01 7185.520 2235 7180.012 90.000 90.000 90.000
W2306          100 L2306 RM08 7212.020 2435 7207.500 167.000 167.000 167.000
W2505          100 L2505 2490 7205.480 2363 7203.340 45.000 45.000 45.000
W2615          100 L2615 2634 7240.430 2639 7231.679 162.000 162.000 162.000
W2617          100 L2617 RU05 7240.420 2634 7237.255 33.000 33.000 33.000
W2705          100 L2705 2407 7196.280 2412 7192.232 71.000 71.000 71.000
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S2801          100 0.500 Natural UrbanTypStr 0.533 0.020 0.000 0.000 0.533
S2804          100 0.500 Natural UrbanTypStr 0.050 0.020 0.000 0.000 0.050
S2805          100 0.500 Natural UrbanTypStr 0.201 0.020 0.000 0.000 0.201
S2806          100 0.500 Natural UrbanTypStr 0.758 0.020 0.000 0.000 0.758
W1305          100 1.000 Natural PondOverflo 2.934 0.044 3.000 3.000 2.934
W2121          100 1.000 Natural PondOverflo 4.581 0.044 3.000 3.000 4.581
W2126          100 1.000 Natural PondOverflo 1.990 0.044 3.000 3.000 1.990
W2206          100 1.000 Natural PondOverflo 0.667 0.044 0.000 0.000 0.667
W2245          100 1.000 Natural PondOverflo 4.177 0.044 3.000 3.000 4.177
W2250          100 1.000 Natural PondOverflo 6.120 0.044 3.000 3.000 6.120
W2306          100 1.000 Natural PondOverflo 2.707 0.044 3.000 3.000 2.707
W2505          100 1.000 Natural PondOverflo 4.756 0.044 3.000 3.000 4.756
W2615          100 1.000 Natural PondOverflo 5.402 0.044 3.000 3.000 5.402
W2617          100 1.000 Natural PondOverflo 9.591 0.044 3.000 3.000 9.591
W2705          100 1.000 Natural PondOverflo 5.701 0.044 3.000 3.000 5.701
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Flow Direction 
Option

Weir Length
ft

S2801          100 Free 0.000
S2804          100 Free 0.000
S2805          100 Free 0.000
S2806          100 Free 0.000
W1305          100 Downhill Onl 20.000
W2121          100 Downhill Onl 20.000
W2126          100 Downhill Onl 20.000
W2206          100 Free 300.000
W2245          100 Downhill Onl 20.000
W2250          100 Downhill Onl 20.000
W2306          100 Downhill Onl 20.000
W2505          100 Downhill Onl 20.000
W2615          100 Downhill Onl 20.000
W2617          100 Downhill Onl 20.000
W2705          100 Downhill Onl 20.000
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

DummyOut       2 Trapezoidal 48.681 3.921 3.840
DummyOut       5 Trapezoidal 52.973 4.345 3.950
DummyOut       10 Trapezoidal -114.029 4.546 4.820
DummyOut       100 Trapezoidal -806.936 6.183 9.980
L0001          2 Circular 38.719 5.042 12.210
L0001          5 Circular 60.270 7.161 18.890
L0001          10 Circular 74.715 8.741 23.310
L0001          100 Circular 117.582 14.571 36.080
L1000          2 Circular 173.081 5.173 9.180
L1000          5 Circular 194.914 7.412 9.910
L1000          10 Circular 203.314 8.352 10.300
L1000          100 Circular 220.339 9.594 11.140
L1010          2 Circular 155.071 6.634 9.740
L1010          5 Circular 155.644 7.569 9.780
L1010          10 Circular 155.377 8.898 9.780
L1010          100 Circular 154.643 8.368 9.710
L1200          2 Natural 32.141 3.164 2.600
L1200          5 Natural 51.690 3.328 3.070
L1200          10 Natural 59.998 3.382 3.270
L1200          100 Natural 130.979 4.114 4.290
L1310          2 Natural 118.966 3.461 5.020
L1310          5 Natural 215.300 3.842 6.060
L1310          10 Natural 259.593 3.966 6.530
L1310          100 Natural 701.449 5.813 8.910
L1311          2 Natural 66.368 1.533 4.890
L1311          5 Natural 102.015 1.828 5.770
L1311          10 Natural 125.945 1.982 6.300
L1311          100 Natural 233.146 2.537 7.900
L1315          2 Natural 87.192 2.660 2.770
L1315          5 Natural 163.840 3.251 3.420
L1315          10 Natural 198.062 3.407 3.670
L1315          100 Natural 534.938 4.616 5.290
L2022          2 Natural 33.859 1.180 1.780
L2022          5 Natural 215.473 1.747 4.200
L2022          10 Natural 284.630 1.957 4.680
L2022          100 Natural 1121.575 3.399 7.740
L2201          2 Special 39.531 6.007 9.880
L2201          5 Special 41.363 6.434 10.280
L2201          10 Special 41.829 6.545 10.380
L2201          100 Special 43.855 7.193 10.800
L2203          2 Circular 49.830 5.727 10.590
L2203          5 Circular 53.907 6.046 11.260
L2203          10 Circular 55.828 6.116 11.570
L2203          100 Circular 61.849 7.394 12.700
L2310          2 Natural 24.117 0.350 3.940
L2310          5 Natural 38.460 0.417 4.430
L2310          10 Natural 43.309 0.443 4.560
L2310          100 Natural 123.134 0.635 6.690
L2510          2 Natural 21.136 1.459 2.180
L2510          5 Natural 32.105 2.041 2.490
L2510          10 Natural 39.200 2.302 2.660
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L2510          100 Natural 88.960 4.353 3.340
L2636          2 Natural 30.672 0.639 1.460
L2636          5 Natural 36.674 1.052 1.440
L2636          10 Natural 88.081 0.948 2.610
L2636          100 Natural 120.861 0.983 2.790
L2640          2 Natural 22.643 0.441 2.350
L2640          5 Natural 48.623 0.572 3.180
L2640          10 Natural 58.589 0.602 3.410
L2640          100 Natural 192.209 1.002 5.560
L2650          2 Natural 44.332 0.512 3.420
L2650          5 Natural 84.528 0.648 4.420
L2650          10 Natural 99.647 0.694 4.720
L2650          100 Natural 245.596 1.036 6.730
L2700          2 Circular 6.025 7.364 3.460
L2700          5 Circular 6.386 7.475 3.650
L2700          10 Circular 6.524 7.501 3.710
L2700          100 Circular 8.220 7.956 4.580
L2802          2 Circular 58.312 6.563 6.270
L2802          5 Circular 98.273 8.396 7.220
L2802          10 Circular 126.201 9.349 6.530
L2802          100 Circular 231.508 10.037 11.730
L2807          2 Circular 29.786 5.727 3.780
L2807          5 Circular 44.719 6.046 4.060
L2807          10 Circular 56.030 6.116 4.070
L2807          100 Circular 98.151 7.394 4.940
P0000          2 Circular 205.949 4.285 9.700
P0000          5 251.965 4.923 10.360
P0000          10 274.660 5.291 10.730
P0000          100 322.724 6.211 11.400
P1001          2 Circular 48.477 5.173 6.300
P1001          5 68.666 7.412 7.570
P1001          10 81.951 8.352 7.240
P1001          100 74.802 9.594 7.480
P1005          2 Circular 153.900 5.210 8.150
P1005          5 153.562 7.569 8.150
P1005          10 154.083 8.898 8.150
P1005          100 153.902 9.594 8.190
P1015          2 Circular 101.572 7.237 6.360
P1015          5 124.777 7.590 7.790
P1015          10 125.893 7.690 7.860
P1015          100 129.228 8.805 8.060
P1020          2 Circular 93.644 7.237 7.750
P1020          5 111.996 7.590 8.880
P1020          10 113.040 7.690 8.960
P1020          100 104.204 8.805 7.970
P1030          2 Circular 81.705 6.973 11.480
P1030          5 82.263 7.266 11.550
P1030          10 82.268 7.348 11.530
P1030          100 81.990 8.337 11.490
P1035          2 Circular 42.372 6.530 8.640
P1035          5 42.757 6.796 8.710
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P1035          10 42.764 6.876 8.720
P1035          100 42.767 7.917 8.720
P1036          2 Circular 25.578 5.792 14.270
P1036          5 26.483 5.956 14.780
P1036          10 24.638 6.010 13.750
P1036          100 24.029 6.742 13.400
P1081          2 Circular 28.761 6.530 16.000
P1081          5 28.758 6.796 16.010
P1081          10 28.705 6.876 15.970
P1081          100 29.717 7.917 16.540
P1100          2 Circular 60.773 5.792 12.310
P1100          5 63.944 5.956 12.950
P1100          10 65.755 6.010 13.320
P1100          100 63.184 6.742 12.800
P1101          2 Circular 44.156 5.286 4.710
P1101          5 54.890 5.418 4.940
P1101          10 61.219 5.462 4.860
P1101          100 52.909 5.802 5.210
P1105          2 Circular 23.584 5.286 7.660
P1105          5 23.588 5.418 7.730
P1105          10 23.591 5.462 7.760
P1105          100 23.468 5.802 7.790
P1110          2 Circular 18.586 3.399 10.920
P1110          5 18.603 3.521 11.030
P1110          10 18.562 3.554 11.110
P1110          100 18.546 3.873 11.010
P1115          2 Circular 14.230 2.780 8.460
P1115          5 14.417 3.213 8.330
P1115          10 14.479 3.412 8.440
P1115          100 14.297 4.199 8.580
P1300          2 Circular 12.123 5.792 6.950
P1300          5 12.126 5.956 6.950
P1300          10 12.127 6.010 6.950
P1300          100 12.128 6.742 6.950
P1305          2 Circular 17.014 3.961 9.540
P1305          5 17.427 4.342 9.750
P1305          10 17.568 4.466 9.830
P1305          100 19.889 6.313 11.040
P1306          2 Circular 13.271 3.961 10.800
P1306          5 14.424 4.342 11.680
P1306          10 14.984 4.466 12.090
P1306          100 14.363 6.313 11.560
P1911          2 Circular 34.112 3.574 10.850
P1911          5 34.962 4.017 11.110
P1911          10 35.134 4.138 11.160
P1911          100 34.875 5.166 11.090
P1912          2 Circular 41.869 6.634 13.160
P1912          5 43.908 7.077 13.810
P1912          10 44.413 7.198 13.970
P1912          100 43.395 8.226 13.660
P2000          2 Circular 77.708 5.423 6.310
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P2000          5 85.683 7.026 6.830
P2000          10 86.771 7.261 6.900
P2000          100 88.063 9.778 7.020
P2001          2 Circular 35.280 5.423 6.920
P2001          5 48.440 7.026 7.370
P2001          10 62.382 7.261 7.330
P2001          100 80.503 9.778 7.080
P2005          2 Circular 124.718 8.568 9.860
P2005          5 125.139 9.069 9.890
P2005          10 125.278 9.241 9.900
P2005          100 126.497 10.481 10.000
P2010          2 Circular 82.603 8.498 6.520
P2010          5 82.808 8.999 6.530
P2010          10 82.571 9.171 6.400
P2010          100 82.404 10.411 6.530
P2020          2 Circular 90.451 7.092 6.950
P2020          5 92.124 7.555 7.140
P2020          10 93.614 7.705 7.240
P2020          100 91.373 8.793 7.050
P2021          2 Circular 35.723 5.802 6.060
P2021          5 47.785 6.369 7.370
P2021          10 47.710 6.579 6.540
P2021          100 42.920 8.021 6.750
P2100          2 Circular 88.733 8.366 7.010
P2100          5 89.705 8.467 7.070
P2100          10 89.666 8.510 7.080
P2100          100 89.589 9.220 7.070
P2101          2 Circular 33.713 8.366 5.100
P2101          5 41.803 8.467 5.890
P2101          10 41.624 8.510 5.740
P2101          100 38.052 9.220 6.030
P2105          2 Circular 73.852 8.366 7.260
P2105          5 78.612 8.467 7.350
P2105          10 77.795 8.510 7.280
P2105          100 79.039 9.220 7.400
P2110          2 Circular 107.507 7.273 12.850
P2110          5 111.313 7.344 12.980
P2110          10 111.509 7.378 12.890
P2110          100 111.798 8.216 12.860
P2115          2 Circular 114.219 3.509 12.360
P2115          5 115.724 6.104 12.270
P2115          10 115.573 6.191 12.400
P2115          100 115.083 6.768 12.400
P2116          2 Circular 3.758 3.460 5.280
P2116          5 3.578 3.971 5.340
P2116          10 3.695 4.013 5.400
P2116          100 4.106 4.705 5.770
P2120          2 Circular 70.696 3.460 10.140
P2120          5 86.263 3.971 10.400
P2120          10 90.294 4.013 10.440
P2120          100 98.988 5.743 10.510
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P2121          2 Circular 28.610 3.020 9.040
P2121          5 31.373 3.734 9.940
P2121          10 32.648 4.056 10.330
P2121          100 33.853 5.743 10.700
P2122          2 Circular 14.831 2.929 8.350
P2122          5 15.223 3.386 8.570
P2122          10 15.395 3.802 8.670
P2122          100 15.125 5.743 8.510
P2125          2 Circular 23.458 5.036 7.500
P2125          5 23.492 5.140 7.500
P2125          10 23.494 5.164 7.500
P2125          100 23.494 5.743 7.500
P2126          2 Circular 8.019 5.036 3.930
P2126          5 7.425 5.140 3.670
P2126          10 7.225 5.164 3.590
P2126          100 7.817 5.671 3.850
P2130          2 Circular 33.577 7.364 10.490
P2130          5 33.773 7.475 10.550
P2130          10 33.862 7.501 10.570
P2130          100 33.832 7.956 10.560
P2131          2 Circular 9.509 7.364 5.280
P2131          5 12.672 7.475 7.140
P2131          10 12.617 7.501 7.050
P2131          100 10.809 7.956 6.050
P2200          2 Circular 74.310 6.387 5.840
P2200          5 77.535 6.814 6.120
P2200          10 77.119 6.925 6.100
P2200          100 75.986 8.021 6.000
P2202          2 Circular 34.202 6.387 19.030
P2202          5 35.855 6.814 19.950
P2202          10 34.911 6.925 19.410
P2202          100 33.913 7.573 18.850
P2204          2 Circular 17.349 5.011 10.260
P2204          5 20.994 5.554 11.960
P2204          10 21.349 5.640 12.150
P2204          100 22.092 5.795 12.510
P2205          2 Circular 88.792 6.387 7.050
P2205          5 85.328 6.814 6.770
P2205          10 84.951 6.925 6.740
P2205          100 78.521 7.573 6.730
P2210          2 Circular 84.900 6.026 6.810
P2210          5 86.329 6.360 6.930
P2210          10 86.119 6.488 6.940
P2210          100 85.934 7.221 6.900
P2211          2 Circular 23.414 6.025 3.950
P2211          5 26.924 6.360 4.010
P2211          10 26.396 6.488 4.130
P2211          100 24.816 7.221 4.930
P2215          2 Circular 29.634 6.025 6.020
P2215          5 32.298 6.360 6.560
P2215          10 29.942 6.488 6.080



LinkResults

04/04/12 08:19:28 6/15

Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

P2215          100 30.673 7.221 6.230
P2220          2 Circular 71.380 8.546 9.990
P2220          5 72.050 8.801 10.080
P2220          10 72.210 8.853 10.100
P2220          100 71.989 9.067 10.070
P2225          2 Circular 45.940 8.446 9.340
P2225          5 46.066 8.701 9.370
P2225          10 45.568 8.753 9.230
P2225          100 45.735 8.967 9.330
P2226          2 Circular 32.074 5.076 17.900
P2226          5 32.964 5.202 18.350
P2226          10 31.883 5.284 17.770
P2226          100 31.928 5.640 17.800
P2230          2 Circular 19.255 5.076 9.520
P2230          5 20.379 5.200 9.680
P2230          10 20.974 5.263 9.900
P2230          100 30.727 6.013 10.180
P2235          2 Circular 19.247 1.591 7.370
P2235          5 20.372 1.673 7.440
P2235          10 20.772 1.707 7.460
P2235          100 26.059 6.013 8.350
P2240          2 Circular 19.248 2.176 6.140
P2240          5 20.373 2.684 6.540
P2240          10 20.773 2.828 6.660
P2240          100 22.779 4.393 7.180
P2245          2 Circular 10.725 2.617 8.660
P2245          5 11.868 3.443 9.550
P2245          10 12.245 3.762 9.850
P2245          100 11.181 4.418 8.990
P2250          2 Circular 9.438 2.176 7.670
P2250          5 10.193 2.684 8.250
P2250          10 10.335 2.828 8.370
P2250          100 11.439 4.713 9.200
P2305          2 Circular 11.875 8.141 6.880
P2305          5 12.183 8.266 6.810
P2305          10 12.198 8.293 6.830
P2305          100 12.315 8.485 6.900
P2306          2 Circular 10.470 8.141 9.120
P2306          5 11.323 8.266 9.470
P2306          10 11.620 8.293 9.480
P2306          100 11.390 8.485 9.370
P2400          2 Circular 24.381 7.364 7.650
P2400          5 25.529 7.475 8.010
P2400          10 25.853 7.501 8.100
P2400          100 24.858 8.152 7.760
P2405          2 Circular 22.859 7.352 7.900
P2405          5 22.901 7.438 7.700
P2405          10 22.902 7.466 7.630
P2405          100 22.258 8.152 7.220
P2500          2 Circular 5.534 3.743 6.510
P2500          5 7.054 3.833 6.980
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P2500          10 7.641 3.861 7.150
P2500          100 12.170 4.426 7.600
P2505          2 Circular 5.526 3.093 7.150
P2505          5 7.046 3.183 9.000
P2505          10 7.634 3.211 9.710
P2505          100 9.346 4.583 11.740
P2506          2 Circular 31.001 1.518 7.090
P2506          5 42.851 1.841 7.730
P2506          10 49.979 2.102 8.040
P2506          100 83.812 4.153 8.950
P2600          2 Circular 21.274 3.743 7.050
P2600          5 19.067 3.833 7.020
P2600          10 18.657 3.861 7.090
P2600          100 17.523 4.426 7.080
P2605          2 Circular 14.636 2.795 8.900
P2605          5 14.728 2.851 8.920
P2605          10 14.594 2.870 8.920
P2605          100 14.528 3.359 8.850
P2610          2 Circular 19.822 3.405 11.130
P2610          5 20.128 3.467 11.300
P2610          10 20.219 3.487 11.350
P2610          100 21.295 3.968 11.940
P2615          2 Circular 27.005 4.118 8.540
P2615          5 34.270 5.546 10.790
P2615          10 37.214 6.208 11.700
P2615          100 47.453 9.277 14.790
P2616          2 Circular 39.678 4.118 6.170
P2616          5 60.198 5.546 7.690
P2616          10 73.959 6.208 8.680
P2616          100 189.683 9.277 14.450
P2617          2 Circular 8.202 4.118 3.080
P2617          5 12.230 5.546 3.250
P2617          10 14.592 6.208 3.220
P2617          100 15.208 9.277 3.370
P2620          2 Circular 31.003 2.848 11.530
P2620          5 34.238 4.276 11.490
P2620          10 35.266 4.938 11.410
P2620          100 35.509 8.007 11.460
P2630          2 Circular 42.027 4.213 13.780
P2630          5 42.238 4.367 14.080
P2630          10 42.211 4.397 14.580
P2630          100 42.236 4.831 14.560
P2631          2 Circular 13.886 4.213 10.120
P2631          5 15.553 4.367 10.540
P2631          10 13.243 4.397 10.340
P2631          100 13.306 4.693 10.330
P2705          2 Circular 5.999 2.847 4.990
P2705          5 6.363 3.336 5.160
P2705          10 6.501 3.537 5.270
P2705          100 7.414 4.980 5.980
P2706          2 Circular 21.999 1.887 10.090
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P2706          5 30.238 2.376 11.670
P2706          10 35.782 2.577 12.620
P2706          100 41.557 4.020 12.800
P2710          2 Circular 43.132 3.220 13.680
P2710          5 48.818 3.756 15.460
P2710          10 49.607 3.836 15.710
P2710          100 51.457 4.032 16.280
P2800          2 Circular 48.681 6.563 5.570
P2800          5 52.605 8.396 6.000
P2800          10 54.557 9.349 6.210
P2800          100 70.253 10.037 7.520
P2801          2 Circular 38.412 6.563 6.900
P2801          5 61.535 8.396 7.310
P2801          10 82.501 9.349 8.520
P2801          100 81.247 10.037 8.390
P2804          2 Circular 16.309 6.563 5.160
P2804          5 21.096 8.396 6.680
P2804          10 21.620 9.348 6.820
P2804          100 19.701 10.037 6.240
P2805          2 Circular 13.454 5.727 4.230
P2805          5 13.731 6.462 4.400
P2805          10 14.115 6.852 4.450
P2805          100 13.837 7.867 4.350
P2806          2 Circular 22.577 7.889 7.080
P2806          5 22.449 8.001 7.000
P2806          10 22.493 8.038 7.040
P2806          100 22.606 8.281 7.100
S0000          2 Natural 0.000 -8.362 0.000
S0000          5 0.000 -7.938 0.000
S0000          10 0.000 -7.737 0.000
S0000          100 0.000 -6.100 0.000
S1001          2 Natural 0.000 -0.085 0.000
S1001          5 22.168 2.154 1.180
S1001          10 46.364 3.094 1.410
S1001          100 118.725 4.336 1.590
S1005          2 Natural 0.000 -2.750 0.000
S1005          5 0.000 -0.511 0.000
S1005          10 0.000 0.429 0.000
S1005          100 0.000 1.671 0.000
S1015          2 Natural 48.736 0.659 2.070
S1015          5 195.953 1.063 3.840
S1015          10 245.999 1.201 4.190
S1015          100 990.463 2.693 6.820
S1020          2 Natural 71.767 0.663 2.940
S1020          5 214.640 1.115 4.500
S1020          10 262.860 1.244 4.850
S1020          100 1006.424 2.720 7.620
S1030          2 Natural 121.510 0.834 3.650
S1030          5 261.135 1.240 4.820
S1030          10 308.420 1.360 5.100
S1030          100 1046.819 2.786 7.400
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S1035          2 Natural 101.354 0.773 3.990
S1035          5 198.525 1.050 5.140
S1035          10 235.598 1.140 5.480
S1035          100 950.037 2.383 9.340
S1036          2 Natural 38.781 0.829 2.450
S1036          5 69.359 0.993 2.940
S1036          10 85.397 1.047 3.200
S1036          100 173.120 1.779 2.980
S1081          2 Natural 66.648 0.938 3.090
S1081          5 101.573 1.204 3.460
S1081          10 126.542 1.284 3.680
S1081          100 246.174 2.325 3.510
S1100          2 Natural 35.795 0.664 3.020
S1100          5 93.273 0.828 4.490
S1100          10 118.395 0.882 4.910
S1100          100 301.502 1.614 6.630
S1101          2 Natural 9.304 0.626 0.870
S1101          5 36.703 0.758 1.820
S1101          10 48.726 0.802 2.120
S1101          100 139.634 1.142 3.180
S1105          2 Natural 22.066 0.461 2.580
S1105          5 52.757 0.593 3.490
S1105          10 68.329 0.637 3.870
S1105          100 167.296 0.977 5.420
S1110          2 Natural 29.594 0.959 3.970
S1110          5 59.551 1.356 4.890
S1110          10 75.310 1.517 5.230
S1110          100 173.755 2.241 6.620
S1115          2 Natural 36.297 1.240 3.460
S1115          5 67.334 1.673 4.140
S1115          10 85.418 1.872 4.430
S1115          100 184.940 2.659 5.490
S1300          2 Natural 22.692 0.664 1.340
S1300          5 82.895 0.828 2.310
S1300          10 109.649 0.907 2.610
S1300          100 637.623 2.065 5.090
S1305          2 Natural 3.608 -9e+099 0.000
S1305          5 23.481 -9e+099 0.000
S1305          10 32.365 -9e+099 0.000
S1305          100 95.861 -9e+099 0.000
S1306          2 Natural 72.460 3.366 3.930
S1306          5 117.413 3.747 4.540
S1306          10 146.390 3.871 4.840
S1306          100 287.130 5.718 5.430
S1911          2 Natural 27.088 0.789 2.190
S1911          5 58.372 1.232 2.770
S1911          10 74.093 1.353 3.110
S1911          100 130.786 2.381 2.980
S1912          2 Natural 33.490 0.716 2.350
S1912          5 74.465 1.159 3.170
S1912          10 96.533 1.280 3.460
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S1912          100 193.118 2.308 3.730
S2000          2 Natural 75.125 1.852 3.970
S2000          5 302.780 3.455 5.440
S2000          10 431.436 3.690 6.140
S2000          100 1464.162 6.207 8.140
S2001          2 Natural 6.722 2.017 0.650
S2001          5 20.223 3.620 1.210
S2001          10 49.821 3.855 1.430
S2001          100 120.598 6.372 2.590
S2005          2 Natural 18.076 0.452 1.830
S2005          5 262.465 1.243 5.430
S2005          10 383.835 1.538 6.180
S2005          100 1503.928 3.707 9.480
S2010          2 Natural 170.672 5.229 2.590
S2010          5 377.999 5.730 3.360
S2010          10 494.411 5.902 3.590
S2010          100 1598.603 7.142 5.790
S2020          2 Natural 155.971 1.988 2.940
S2020          5 354.969 2.451 3.950
S2020          10 461.433 2.601 4.220
S2020          100 1576.111 3.689 6.800
S2021          2 Natural 33.590 3.845 0.800
S2021          5 56.182 4.412 1.350
S2021          10 70.906 4.622 1.720
S2021          100 141.455 6.064 1.990
S2100          2 Natural 26.900 1.180 1.710
S2100          5 56.641 1.747 2.130
S2100          10 71.881 1.957 2.330
S2100          100 490.416 3.399 5.340
S2101          2 Natural 16.674 3.178 0.450
S2101          5 36.984 3.279 0.920
S2101          10 46.865 3.322 1.150
S2101          100 101.276 4.032 1.820
S2105          2 Natural 32.901 0.578 1.820
S2105          5 50.136 0.649 2.150
S2105          10 60.623 0.683 2.340
S2105          100 465.580 1.717 5.150
S2110          2 Natural 0.000 0.578 0.000
S2110          5 14.911 0.649 2.000
S2110          10 27.051 0.683 2.530
S2110          100 435.937 1.521 8.040
S2115          2 Natural 0.960 0.170 0.700
S2115          5 75.280 0.681 2.920
S2115          10 91.991 0.734 3.200
S2115          100 480.433 1.748 5.750
S2116          2 Natural 47.585 2.835 1.750
S2116          5 68.018 3.346 1.970
S2116          10 86.427 3.388 2.010
S2116          100 173.860 4.080 2.720
S2120          2 Natural 0.000 0.170 0.000
S2120          5 0.000 0.681 0.000
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

S2120          10 0.000 0.723 0.000
S2120          100 414.729 1.415 7.510
S2121          2 Natural 0.000 -9e+099 0.000
S2121          5 0.000 -9e+099 0.000
S2121          10 0.000 -9e+099 0.000
S2121          100 23.544 -9e+099 0.000
S2122          2 Natural 15.233 0.884 2.350
S2122          5 34.268 1.341 2.930
S2122          10 45.908 1.757 3.180
S2122          100 101.862 3.698 3.090
S2125          2 Natural 14.328 0.376 2.060
S2125          5 29.103 0.480 2.550
S2125          10 35.160 0.504 2.780
S2125          100 384.632 1.412 7.190
S2126          2 Natural 0.000 -9e+099 0.000
S2126          5 0.000 -9e+099 0.000
S2126          10 0.000 -9e+099 0.000
S2126          100 0.539 -9e+099 0.000
S2130          2 Natural 12.797 0.376 2.580
S2130          5 28.681 0.480 3.180
S2130          10 34.047 0.504 3.340
S2130          100 386.415 1.214 8.560
S2131          2 Natural 10.215 0.479 1.460
S2131          5 18.698 0.590 1.730
S2131          10 24.067 0.616 1.950
S2131          100 50.144 1.071 2.430
S2200          2 Natural 8.968 1.180 0.790
S2200          5 113.427 1.747 2.850
S2200          10 161.312 1.957 3.310
S2200          100 552.201 3.399 5.330
S2202          2 Natural 32.665 0.542 2.340
S2202          5 67.441 0.969 3.100
S2202          10 87.044 1.080 3.350
S2202          100 165.854 1.728 3.870
S2204          2 Natural 0.000 -2.954 0.000
S2204          5 6.660 0.314 1.420
S2204          10 12.985 0.400 1.700
S2204          100 40.015 0.555 2.550
S2205          2 Natural 48.284 0.724 1.730
S2205          5 143.712 1.044 2.760
S2205          10 186.075 1.158 3.070
S2205          100 497.816 1.831 4.460
S2206          2 Natural 0.000 -9e+099 0.000
S2206          5 0.000 -9e+099 0.000
S2206          10 0.000 -9e+099 0.000
S2206          100 -551.323 -9e+099 0.000
S2210          2 Natural 82.377 1.008 1.710
S2210          5 172.734 1.343 2.360
S2210          10 213.841 1.471 2.590
S2210          100 519.562 2.204 3.790
S2211          2 Natural 12.602 1.173 0.790
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

S2211          5 20.216 1.508 1.080
S2211          10 26.181 1.636 1.390
S2211          100 66.214 2.369 1.150
S2215          2 Natural 47.625 1.008 1.850
S2215          5 88.519 1.343 2.300
S2215          10 117.547 1.471 2.610
S2215          100 228.767 2.204 2.610
S2220          2 Natural 9.972 1.008 1.160
S2220          5 65.724 1.343 3.180
S2220          10 94.490 1.471 3.810
S2220          100 250.331 2.204 5.480
S2225          2 Natural 61.112 0.644 2.670
S2225          5 114.600 0.813 3.520
S2225          10 143.757 0.910 3.840
S2225          100 293.404 1.327 5.030
S2226          2 Natural 70.661 0.654 3.170
S2226          5 121.678 0.838 3.690
S2226          10 153.650 0.941 3.920
S2226          100 297.455 1.345 4.550
S2230          2 Natural 0.000 0.479 0.000
S2230          5 0.000 0.603 0.000
S2230          10 0.000 0.666 0.000
S2230          100 77.272 0.935 4.350
S2235          2 Natural 0.000 -4.250 0.000
S2235          5 0.000 -4.196 0.000
S2235          10 0.000 -4.177 0.000
S2235          100 99.408 0.901 2.410
S2240          2 Natural 0.000 -1.431 0.000
S2240          5 0.000 -1.349 0.000
S2240          10 0.000 -1.315 0.000
S2240          100 100.498 0.901 3.910
S2245          2 Natural 0.000 -9e+099 0.000
S2245          5 0.000 -9e+099 0.000
S2245          10 0.036 -9e+099 0.000
S2245          100 30.286 -9e+099 0.000
S2250          2 Natural 0.000 -9e+099 0.000
S2250          5 0.000 -9e+099 0.000
S2250          10 0.000 -9e+099 0.000
S2250          100 2.719 -9e+099 0.000
S2305          2 Natural 7.925 0.314 1.840
S2305          5 20.476 0.425 2.360
S2305          10 24.256 0.451 2.460
S2305          100 100.175 0.906 4.300
S2306          2 Natural 0.000 -9e+099 0.000
S2306          5 0.000 -9e+099 0.000
S2306          10 0.000 -9e+099 0.000
S2306          100 0.000 -9e+099 0.000
S2400          2 Natural 6.883 0.314 1.730
S2400          5 13.809 0.425 2.050
S2400          10 16.680 0.451 2.150
S2400          100 317.508 1.305 5.540
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

S2405          2 Natural 6.386 0.282 1.720
S2405          5 13.729 0.368 2.090
S2405          10 16.705 0.396 2.200
S2405          100 324.618 1.297 6.630
S2500          2 Natural -1.665 0.673 0.000
S2500          5 -2.378 0.763 0.000
S2500          10 -2.569 0.791 0.000
S2500          100 -11.948 1.356 0.000
S2505          2 Natural 0.000 -9e+099 0.000
S2505          5 0.000 -9e+099 0.000
S2505          10 0.000 -9e+099 0.000
S2505          100 2.145 -9e+099 0.000
S2506          2 Natural 4.306 0.518 1.340
S2506          5 10.760 0.841 1.860
S2506          10 15.907 1.102 2.130
S2506          100 58.377 3.153 3.260
S2600          2 Natural 11.618 0.410 1.440
S2600          5 19.058 0.486 1.680
S2600          10 22.079 0.506 1.780
S2600          100 330.518 1.415 5.250
S2605          2 Natural 12.988 0.410 2.620
S2605          5 20.255 0.486 2.880
S2605          10 23.183 0.506 2.990
S2605          100 355.749 1.153 8.480
S2610          2 Natural 7.430 0.305 2.900
S2610          5 14.630 0.361 3.540
S2610          10 17.562 0.380 3.730
S2610          100 372.615 0.959 10.760
S2615          2 Natural 0.000 -9e+099 0.000
S2615          5 0.000 -9e+099 0.000
S2615          10 0.000 -9e+099 0.000
S2615          100 71.163 -9e+099 0.000
S2616          2 Natural 0.000 0.248 0.000
S2616          5 1.034 1.676 0.170
S2616          10 4.636 2.338 0.390
S2616          100 117.770 5.407 3.510
S2617          2 Natural 0.000 -9e+099 0.000
S2617          5 0.000 -9e+099 0.000
S2617          10 0.000 -9e+099 0.000
S2617          100 6.358 -9e+099 0.000
S2620          2 Natural 52.028 4.118 3.890
S2620          5 138.635 5.546 5.490
S2620          10 170.206 6.208 5.900
S2620          100 958.129 9.277 9.150
S2630          2 Natural 40.618 0.418 4.650
S2630          5 130.589 0.628 7.180
S2630          10 160.821 0.682 7.800
S2630          100 567.268 1.888 12.850
S2631          2 Natural 23.921 1.118 0.580
S2631          5 32.204 1.272 0.870
S2631          10 41.157 1.302 1.150
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

S2631          100 87.150 1.598 1.120
S2705          2 Natural 0.000 -9e+099 0.000
S2705          5 0.000 -9e+099 0.000
S2705          10 0.000 -9e+099 0.000
S2705          100 5.768 -9e+099 0.000
S2706          2 Natural 23.245 1.632 2.680
S2706          5 40.303 2.121 3.180
S2706          10 51.592 2.322 3.530
S2706          100 129.628 3.765 4.660
S2710          2 Natural 0.000 -1.033 0.000
S2710          5 16.454 0.306 3.520
S2710          10 30.659 0.386 4.110
S2710          100 125.997 1.100 6.690
S2800          2 Natural 0.000 -2.733 0.000
S2800          5 0.000 -2.710 0.000
S2800          10 3.056 0.499 1.010
S2800          100 225.267 3.005 5.560
S2801          2 Natural 0.000 -2.287 0.000
S2801          5 0.000 -0.454 0.000
S2801          10 0.424 0.499 0.680
S2801          100 86.705 1.187 3.130
S2804          2 Natural -22.452 1.373 0.750
S2804          5 32.869 3.206 1.040
S2804          10 37.478 4.158 1.080
S2804          100 45.046 4.847 1.010
S2805          2 Natural 7.129 1.205 0.890
S2805          5 59.717 2.792 2.040
S2805          10 81.121 3.182 2.300
S2805          100 240.580 4.197 3.280
S2806          2 Natural 29.151 0.489 2.480
S2806          5 73.773 0.686 3.610
S2806          10 91.445 0.756 3.900
S2806          100 241.916 2.034 5.630
W1305          2 Natural 3.608 -9e+099 0.000
W1305          5 23.481 -9e+099 0.000
W1305          10 32.365 -9e+099 0.000
W1305          100 95.861 -9e+099 0.000
W2121          2 Natural 0.000 -9e+099 0.000
W2121          5 0.000 -9e+099 0.000
W2121          10 0.000 -9e+099 0.000
W2121          100 23.544 -9e+099 0.000
W2126          2 Natural 0.000 -9e+099 0.000
W2126          5 0.000 -9e+099 0.000
W2126          10 0.000 -9e+099 0.000
W2126          100 0.539 -9e+099 0.000
W2206          2 Natural 0.000 -9e+099 0.000
W2206          5 0.000 -9e+099 0.000
W2206          10 0.000 -9e+099 0.000
W2206          100 -551.323 -9e+099 0.000
W2245          2 Natural 0.000 -9e+099 0.000
W2245          5 0.000 -9e+099 0.000
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Name Storm Shape
Max Flow
cfs

Max Depth
ft

Max Velocity
ft/s

W2245          10 0.036 -9e+099 0.000
W2245          100 30.286 -9e+099 0.000
W2250          2 Natural 0.000 -9e+099 0.000
W2250          5 0.000 -9e+099 0.000
W2250          10 0.000 -9e+099 0.000
W2250          100 2.719 -9e+099 0.000
W2306          2 Natural 0.000 -9e+099 0.000
W2306          5 0.000 -9e+099 0.000
W2306          10 0.000 -9e+099 0.000
W2306          100 0.000 -9e+099 0.000
W2505          2 Natural 0.000 -9e+099 0.000
W2505          5 0.000 -9e+099 0.000
W2505          10 0.000 -9e+099 0.000
W2505          100 2.145 -9e+099 0.000
W2615          2 Natural 0.000 -9e+099 0.000
W2615          5 0.000 -9e+099 0.000
W2615          10 0.000 -9e+099 0.000
W2615          100 71.163 -9e+099 0.000
W2617          2 Natural 0.000 -9e+099 0.000
W2617          5 0.000 -9e+099 0.000
W2617          10 0.000 -9e+099 0.000
W2617          100 6.358 -9e+099 0.000
W2705          2 Natural 0.000 -9e+099 0.000
W2705          5 0.000 -9e+099 0.000
W2705          10 0.000 -9e+099 0.000
W2705          100 5.768 -9e+099 0.000
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Appendix I – Rainfall Data 
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North Laramie Master Drainage Plan Summary of Rain Gage Station Information

Station 485415 Station 485435 Station 485417

Distance 29226 ft Distance 11536 ft Distance 18337 ft

2.67 1.92 2.53

2.51 25-yr 1.89 25-yr 2.45 10-yr

2.4 1.87 2.26

2.27 1.78 1.83 5-yr

2.01 10-yr 1.74 10-yr 1.55

1.87 1.74 1.48

1.61 1.73 1.23

1.54 1.72 1.22

1.44 5-yr 1.68 1.14

1.29 1.49 5-yr 1.12 2-yr

1.26 1.44 1.09

1.2 1.39 0.97

1.16 1.37 0.91

1.15 1.29 0.71

1.12 1.28 0.61

1.04 1.23 0.49

1.04 1.16

1.02 1.12

0.98 1.1

0.96 1.09

0.95 2-yr 1.04

0.94 1.02

0.92 1.01 2-yr

0.91 0.99

0.91 0.96

0.88 0.96

0.86 0.94

0.85 0.94

0.83 0.92

0.82 0.89

0.77 0.86

0.75 0.83

0.74 0.79

0.72 0.73

0.72 0.72

0.68 0.68

0.66 0.66

0.63 0.61

0.52 0.55

0.52 0.52

0.48 0.5

0.49

0.26

Note: Italicized text denotes interpolated number.
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Appendix J – Conceptual Solution Scoring Matrix 
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North Laramie Drainage Master Plan

Conceptual Solution Scoring Matrix

Issue Solution

Frequent 

Event
Major Event

Frequent 

Event
Major Event

Frequent 

Event
Major Event

Downstream capacity/ backwater effect Floodplain management/ waterproofing (non-structural BMP) + + + + 0 0 - + + 0 + + + 0 0 1 4 2 7
Additional trunklines/ spread - 0 - 0 0 0 0 + + + + + + 0 0 1 3 0 4
Upsize current trunkline - - -- 0 0 0 + + 0 + + + - 0 0 2 0 -2 0
Detention (regional/ full-spectrum) - - - - 0 - + + + 0 0 + 0 + + -1 1 1 1
Downstream capacity improvement (outfall channel) 0 - - 0 0 0 0 0 0 0 0 + - 0 0 0 -1 -1 -2
Mechanical (pumping) -- 0 -- - 0 - - 0 0 0 - 0 0 0 0 -5 0 -3 -8

Increased discharge due to development Local detention required 0 - 0 0 - - + + + + + + 0 + 0 3 0 1 4
Upsize pipes - - - 0 0 0 + 0 0 0 0 + 0 0 0 0 0 -1 -1
Low Impact Development (LID) (non-structural) + 0 + - - - 0 0 + + 0 + - + - 1 -1 2 2
Diversion - - 0 - 0 0 - + - 0 + + + 0 0 -2 2 -1 -1

Upstream capacity during large events Modifying existing detention + + 0 0 0 - + + + 0 + + 0 + + 3 3 2 8
Additional detention - - - - - - + + + 0 + + 0 + + 0 0 1 1
Upsize pipes - - -- 0 0 0 + 0 0 0 + + 0 0 0 1 0 -2 -1
Low Impact Development (LID) (non-structural) + 0 0 - - - 0 0 + + 0 + - + - 1 -1 0 0

Note:  (-) = less effective, (0) = average (+) = more effective, effectiveness is relative to all BMP's

Higher Score in last two columns is more effective than lower score

Proven/ Acceptance

Hydrologic Impact Hydrologic Impact

Score Score Total ScoreCosts Maintenance Proven/ Acceptance

Hydrologic Impact

ScoreCosts Costs Maintenance Maintenance Proven/ Acceptance

SEH

11/19/2010 Conceptual Alternative Scoring Matrix
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Appendix K – Conceptual Outfall at Harney Street 
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