


EXECUTIVE SUMMARY

The City of Arlington (City), in Washington State, is proposing to construct a water quality

treatment wetland (project) to treat City-derived stormwater prior to discharging it into the Stillaguamish

River. The project is funded by a grant from the Washington State Department of Ecology’s Stormwater

Management Implementation Grant program. The City contracted Landau Associates to design the

project. This report summarizes the design considerations that form the basis of the design (Table 1),

including the methods and results for the stormwater modeling. The design plans are presented as

Appendix B. This report also presents the methods and results of investigations related to soils,

groundwater and flood hazards, and summarizes results of the critical area study (Landau Associates

2009). Key information and conclusions are listed below:

The project is located on a portion of a 21.9-acre City-owned property, also known as the
Hammer Property (property), at 201 West Cox Street (Parcel 31050200300200) in Arlington,
Snohomish County, Washington (Figure 1).

The design avoids impacts to critical areas, floodway, and historic sites.

The stormwater wetland will receive year-round stormwater from the Old Town catchment
area (171 acres in size), which was delineated and modeled by URS Corporation (URS 2008).

The flows from the new stormwater wetland will exit the property at the same location as
they do currently, via the Butler outfall pipe, which drains directly to the Stillaguamish River.

The total size of the stormwater wetland project (grading area limits) is approximately 8.7
acres.

The average retention time ranges from a few hours to several days, depending on storm
events and their frequency.

Between 9 and 99 percent of the stormwater will be infiltrated into soils depending on the
size of the rainfall event. It is likely this water will return to the river hyporehiec zone.

The project is expected to: improve the quality of the stormwater discharged to the
Stillaguamish River; help achieve the goals and requirements of the Stillaguamish Total
Maximum Daily Load Plan and National Pollutant Discharge Elimination System permit;
offer habitat for aquatic-dependant and associated wildlife (fish not included); provide
educational opportunities for residents, students, and visitors to learn how urban and natural
areas can coexist in a balanced ecosystem; provide wildlife viewing opportunities; and reduce
peak stormwater flows.
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1.0 INTRODUCTION

In the late 1990s, the City of Arlington (City) became aware that there was a growing problem
with water quality in the Stillaguamish River and that the City’s stormwater discharge could be a
contributing factor. As a result, the City is proposing to construct a stormwater wetland project (project)
to treat City stormwater prior to discharging it into the Stillaguamish River. The project is funded by a
grant from the Washington State Department of Ecology’s (Ecology) Stormwater Management
Implementation Grant program.

Landau Associates has been contracted by the City to assist with design and documentation
related to the project. This report presents the methods and results of investigations related to soils
(Appendix A); discusses groundwater and flood hazards; summarizes the results of the critical areas study
(Landau Associates 2009); and summarizes the drainage considerations that form the basis of the design
(Table 1; design sheets in Appendix B), including the methods and results for the stormwater modeling
(model information is presented in Appendices C, D, and E). Specifically, this report includes
information on the following project aspects:

e Design elements, including water input rates
e Design results, including grading plan and conveyance routes

e Results of hydrologic modeling, including weir and pipe sizing, and predicted changes in
water retention time under various flow regimes.

Note that the river gages and Federal Emergency Management Agency (FEMA) Flood Insurance
Study (FIS) and Flood Insurance Rate Map (FIRM) datum are related to National Geodetic Vertical
Datum of 1929 (NGVD29). The site plans and the calculations in this report are based on North
American Vertical Datum of 1988 (NAVD88). The conversion for the project location is to add 3.69 feet
(ft) in elevation to the NGVD29 elevation to obtain the NAVD88 elevation. All discussions of elevations
in this report reference the NAVD88 datum, unless otherwise noted.

1.1 PROJECT DESCRIPTION

The project is located in Water Resource Inventory Area 11, Stillaguamish (Hydrological Unit
Code 17110008). The project site is located in the southeastern portion of a 21.9-acre City-owned parcel
(Parcel 31050200300200; property), also known as the Hammer Property, at 201 West Cox Street in
Section 2, Township 31 North, Range 5 East, Quarter SW, in Snohomish County, Washington (Figure 1).
The project area is bordered to the east by State Route (SR) 9, to the south by SR 530, to the west by Dike
Road, and to the north by the Stillaguamish River (Figure 2). A portion of the property legal description
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is occupied by the Stillaguamish River, a shoreline of the state. New stormwater piping will be located
within the Washington State Department of Transportation (WSDQOT) right-of-way associated with SR 9
(see Figure 1). The upstream sub-basin, which will contribute stormwater to the wetland, is shown on
Figure 3. The Wastewater Treatment Plant (WWTP) currently serving the City is located east of the
property, on the east side of SR 9, at 108 West Haller in Arlington (see Figure 3).

Water quality in the Stillaguamish River downstream of the City has been impaired for multiple
parameters, resulting in listings under Section 303(d) of the Clean Water Act (CWA) in 1996, 1998, and
2004 for dissolved oxygen (DO), temperature, and fecal coliform (Arlington, City of 2007). Currently,
stormwater effluent from the downtown basin of Arlington is discharged to the Stillaguamish River
untreated, with no flow control (Arlington, City of 2007). The proposed project is designed to reduce
pathogens, to remove nutrients that are understood to result in lower instream DO, and to lower water
temperature before reaching the river. The project is designed to reduce peak stormwater flows to the
river. The project will also provide a wildlife benefit and opportunity for public education and
community outreach.

A water reclamation facility (WRF) is planned with an anticipated start-up date as early as
September 2010 (Arlington, City of 2007). The City will upgrade and expand its WWTP to a WRF using
a membrane bioreactor facility with aerobic digestion, in order to meet the projected growth within the
existing urban growth area and additional annexations, and to meet expected regulatory requirements
through 2025 (Kennedy/Jenks 2007).

The stormwater wetland will receive year-round stormwater from the Old Town catchment area
[identified as the Downtown Basin in the working draft of the City of Arlington Draft Stormwater
Comprehensive Plan (Arlington, City of undated)] via gravity flow. Eventually, during the dry season
(predicted to be between June 15 and September 15), the stormwater wetland may receive reclaimed
water from the WRF via a controlled pump system, based on the results of real time continual monitoring
of temperature and DO levels within the Stillaguamish River. This would be part of a separate project to
be permitted in the future.

The total size of the stormwater wetland (area of site disturbance) is approximately 9.8 acres,
including approximately 5.5 acres of created wetland area, consisting of four cells, separated by weirs
(described in Section 2.3.1). Benefits of the project are expected to include the following:

o Improve the quality of stormwater discharged into the Stillaguamish River

e Meet the goals and requirements of the Stillaguamish Total Maximum Daily Load (TMDL)
Plan and National Pollutant Discharge Elimination System (NPDES), Phase 2

o Offer habitat for aquatic dependant and associated wildlife
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e Provide educational opportunities for residents in Arlington and Snohomish County, students,
and visitors to learn how urban and natural areas can coexist in a balanced ecosystem

e Provide recreational leisure activities and wildlife viewing

o Reduce peak stormwater flows discharged to the Stillaguamish River from the catchment
area.

1.2 DRAINAGE SUMMARY FORM

Project Name: City of Arlington Stormwater Wetland Project
Project Engineer: Landau Associates
Project Applicant: City of Arlington

Project Total Area: 21+ Acres

Project Development Area: 8.7 Acres Number of Lots (if applies): 1
Table 1
Drainage Summary
Drainage Basin Information City of Arlington Downtown Basin
Sub-basin Area (acres) 180.7
Type of Storage Proposed Wetland
Approximate Storage Volume [cubic ft (ft%)] 275,000
Soil Type(s) Puget Silty Clay Loam and Puyallup Fine Sandy Loam
Pre-Developed Runoff Rates At Butler Outfall
Flow (Q) [ft® per second (cfs)] Weekly 6.35
6 mo. 33.93
2yr. 50.83
10 yr. 75.06
100 yr. 86.12
Post-Development Runoff Rates
Q (cfs) Weekly 0.12
6 mo. 14.68
2 yr. 28.63
10 yr. 50.41
100 yr. 68.08

Offsite Upstream Area
Number of Acres 171
Offsite Downstream Flow

Q (cfs) 100 yr. N/A

1.3 SITE LAYOUT AND INFRASTRUCTURE

A site plan showing critical areas and other site features is presented on the drawings in
Appendix B. The property is bound to the northwest by the Stillaguamish River; to the northeast by SR 9
(and the adjacent WSDOT bioswale) and smaller parcels that contain agricultural buildings and a
residence, the “round house;” to the southeast by WSDOT Wetland 4 (WSDOT wetland) (see Figure 2);
and to the southwest by Dike Road and undeveloped land. The property is currently developed as a farm
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and is used for agricultural purposes (hay field). The site will continue to provide agricultural uses,
including harvesting of cattail from the wetland. Existing structures are located on the parcel, including a
home, barn, and sheds. This parcel is served by power (Snohomish County Public Utility District), water
(City of Arlington) and an individual septic system.

A groundwater well is located on the property, which is connected to the irrigation system located
on adjacent property to the north. A septic system is located east of the house, which requires a 100-foot
setback from surface water per WAC 246-272A-0210. One historic site is documented as existing on the
property, consisting of an old privy/outhouse. The protection area for this historic site is shown on the
drawings in Appendix B. No excavation will occur within the protection area.

1.3.1 STORMWATER SYSTEM AND BASIN

A City-owned stormwater pipe bisects the northeastern corner of the site. Stormwater collected
from the Downtown Basin portion of the City’s municipal storm sewer system is conveyed to the
Stillaguamish River via the Butler outfall, which is located north of the property (see the drawings in
Appendix B). The outlet of this 36-inch concrete pipe is collapsing (see photo below) and will likely be

repaired in the future as part of a separate project.

Photo 1: Butler outfall; note damage to pipe outlet.
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The existing upstream basin and conveyance system is shown on Figure 2 of Appendix C, URS
Calculation No. HM-1 (URS 2008). The calculation was a capacity analysis of the upstream basin piping.
The upstream basin for the treatment wetland, referred to as the Downtown Basin, is composed of piping
and catch basins which collect water from the entire basin and convey it to the project area before
discharging to the Stillaguamish River via the Butler outfall. The basin is predominantly composed of a

mixture of commercial and residential properties located on a river hillside/terrace.

1.4  SOILS INVESTIGATION

A soils investigation was conducted to help determine soil properties and infiltration rates which
are pertinent to the project design and modeling tasks. An investigation was conducted by Landau
Associates with assistance by City staff on May 27, 2008. Three backhoe test pits (TPs) were excavated
within the proposed wetland area, and a description of the soils encountered is presented in Appendix A.
A representative sample was collected from TP 2 at 3.5 ft below ground surface (BGS) and analyzed for
grain size distribution and to determine the U.S. Department of Agriculture (USDA) textural
classification. Infiltration rates used are based on rates stated in the USDA Natural Resource
Conservation Service (NRCS) online database for the soil type present (NRCS website 2008).

Additional information on site soils was collected as part of a cultural resources assessment
conducted for the project (Northwest Archaeological Associates, Inc. 2008) and from soil descriptive
information acquired from the NRCS Web Soil Survey (NRCS website 2008).

The soils on the property are identified by the NRCS database as being either a Puget Silty Clay
Loam (eastern one-fifth of the property) or a Puyallup Fine Sandy Loam (western four-fifths of the
property). The cultural resources investigation excavated over 80 TPs and 10 investigational trenches on
the property. The City of Arlington dug three additional TPs. Taken together, these investigations
provide a detailed profile of the subsurface soils at the property. The alluvial soils in the wetland area are
intermixed river deposits and vary in relatively short distances between sandy silt and silty sand. These
soils will allow for infiltration of water from the saturated areas of the wetland. The infiltration rate for
the sandy silt could be as low as 0.2 inches/hour and could range as high as 6 inches/hour for the silty
sand. Cells 1 and 2 of the planned wetland are dominated by the sandy silt material (less than 20 percent
of that area is silty sand). Cell 3 is also dominated by the sandy silt material but as much as 40 percent of
that area is silty sand. For modeling purposes, the infiltration rate of Cells 1 and 2 was set at 0.25
inches/hour and the infiltration rate of Cell 3 was set at 0.5 inches/hour. These rates take into account
long-term degradation of the infiltration rate expected due to fines accumulation in the wetland soils over

time.
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1.5 GROUNDWATER INVESTIGATION

City staff conducted a groundwater investigation in order to determine grading depths for the
treatment wetland that would result in water storage and infiltration without interference with
groundwater. Water levels were monitored within the City-owned well located on the project site (shown
on Figure 2) in spring 2008 (date unavailable). River stage was also recorded by the City at the Haller
Park boat ramp, located several hundred feet upstream of the site. Landau Associates compared the two
data sets to determine the relationship between river stage and groundwater levels within the project area.
In addition, three TPs were excavated by the City and Landau Associates in May 2008. Sacha Maxwell
of Landau Associates and Bill Blake conducted a site reconnaissance on September 18, 2009 to confirm
the location of an outlet from the offsite WSDOT wetland.

Groundwater was first investigated on the site in early March 2008, when water tables were
assumed to be highest. Water levels in four backhoe excavation pits (see Figure 2) were below 6.8 ft
BGS across the site. Specifically, groundwater was not encountered in three of the four excavation pits;
however, groundwater was encountered at 6.8 ft BGS in TP 1, located in the eastern portion of the project
area (the area for proposed treatment Cell 1) (City of Arlington 2008a). In late May 2008, groundwater
was not encountered in TPs 1 through 3, which ranged from 7 to 8 ft BGS (see Figure 2). Ten backhoe
trenches and 88 shovel TPs were excavated as part of the cultural resources investigation in March 2008
(Northwest Archaeological Associates, Inc. 2008; these are not shown on Figure 2). Six of the trenches
were located within proposed wetland areas. No groundwater was encountered to the depth of the trench
(approximately 5 ft BGS) and all TPs were dry with the exception of those located near the WSDOT
bioswale/location of proposed Cell 1, which contained saturated soil at approximately 3 to 4 ft BGS
(Northwest Archaeological Associates, Inc. 2008).

Results of the water level monitoring at the City well located within the project area show that
water levels were near 10 to 10.8 ft BGS in June and July 2008, while river stage was near 54.2 ft
NAVDS88 (this generally represents low flow conditions). Groundwater elevation is understood to
fluctuate with river stage; however, a complete evaluation of this relationship is not available.

Analysis of alluvial aquifer groundwater elevations for the areas of exposed river alluvium
associated with the Stillaguamish River show the contours decrease from 60 ft elevation (NAVDAS8) in
the western portion of the property in a west/northwest direction toward the river to approximately 55 ft
(extrapolated from 10-ft contour intervals as mapped) near the western portion of the property (Pacific
Groundwater Group 2007).

Over time, City staff has observed the property during and after flood events. In each case, water
drained from the property within 24 hours of the ending of flooding. This draining occurs, even though

there are low points of the property that retain 1-2 ft of water. During flooding events, it is likely that the
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flood water completely charges the relatively shallow aquifer with river water to the ground surface. The
fact that the site soils can drain that water away so rapidly is indicative of the aquifer’s ability to
discharge groundwater rapidly to the river as the river level drops. This also means that it is likely that, as

the river level rises, the water table also rises fairly quickly on the property.

1.6 CULTURAL RESOURCES

The cultural resources assessment report, conducted by Northwest Archaeological Associates,
Inc. (Northwest Archaeological Associates, Inc. 2008), was reviewed to help estimate soils data

applicable to project design and permitting.

1.7 CRITICAL AREAS INVESTIGATION

A Critical Areas Report (Landau Associates 2009) is being submitted separately to Snohomish
County and the City for the project, and that report should be referenced for a summary of the critical

areas investigation results.

1.7.1 RIVER, FLOODPLAIN/FLOODWAY, AND SHORELINE

The property is floodplain, with approximately the northwestern third of the property mapped as
floodway, and the remaining two-thirds of the property mapped as floodway fringe (FEMA website 2009;
Snohomish County 2008a; see Figure 2). The river is diked by a continuous levee (referred to as the Dike
Road Dike) on both banks upstream and downstream of the property. The portion of the dike along the
northern extent of the property is referred to as the Johnson levee. The Johnson levee dike was breached
in 2002 (R2 Resource Consultants 2005) and during winter 2008-2009 flooding events, and has since
been repaired.

Adjacent to the property, the river flood stage is 65.4 ft and bankfull stage is 64.2 ft (NAVD88;
NOAA website 2009). The top of dike elevation is approximately 68 to 69 ft and the river level during a
100-year event is approximately 71 ft (NAVD88; NOAA website 2009), such that the river overtops the
dike during a 100-year event (NOAA website 2009).

Based on observations by the City during these and other flooding events, and modeling and
analysis conducted by R2 Resource Consultants to assess avulsion risk in the Stillaguamish River within
the vicinity of the project area, floodwaters on the site flow southwest, bypassing the treatment wetland
project site, and overtop a dike associated with Dike Road to continue southwest in a “split flow channel”
(R2 Resource Consultants 2005). Dike Road Dike overtops during flood events that exceed

approximately 19 ft at Arlington (flood stage is 14 ft at Arlington).
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According to the R2 study:

Of the six dike locations, the Johnson Dike location...was considered to be of lowest

relative risk of erosion leading to avulsion in the vicinity of a breach. There is an existing

breach at Location 1 that is approximately 3 feet deep and 10 feet wide, but the invert of

the breach appears to be around 2 feet or so higher than the adjacent floodplain, which is

relatively level. In addition, Dike Road forms a downstream grade control (elevation

~61.1 ft, NAVD88) that may restrict the flow rate through the existing breach which

should prevent the breach from becoming significantly larger. The Dike Road surface is

not substantially elevated above the floodplain and the downstream side slope of the road

prism is gentle. These topographic factors contribute to a relatively low risk of avulsion

in the vicinity of the dike because they limit the erosive forces locally in the vicinity of

the dike and the road.

During the 2-, 5-, and 100-year flood events, the simulated water depths range from 0 ft (near the
levee) to approximately 8 ft deep at the southern property boundary and reach up to approximately 10 ft
within the WSDOT wetland (R2 Resource Consultants 2005). Flow velocity on the majority of the
property, including the project site, is modeled as being in the range of 0 to 1 cfs (R2 Resource

Consultants 2005).

1.8  WATER QUALITY REGULATORY REQUIREMENTS

The City has required new development and redevelopment to comply with Ecology Stormwater
Management Manual for Western Washington guidelines since the mid-1990s. However, the largest
contiguous storm drainage catchment in the City, 286 acres of Old Town Arlington, predates the manual’s
technical requirements, and most of the stormwater runoff from this area discharges untreated to the
Stillaguamish River at the Butler outfall.

TMDL Plans and Arlington’s NPDES permit require the City to implement actions to improve
water quality. Wastewater discharge limits are defined in the City’s NPDES permit. The WWTP
currently discharges treated municipal wastewater into the Stillaguamish River, in accordance with
NPDES Permit No. WA-002256-0; modification #1, October 13, 2006. The discharge is released through
an outfall whose placement is permitted in Washington State Department of Natural Resources (WDNR)
Aquatic Lands Outfall Easement No. 51-070281, October 2002, renewal in 2008.

The City is required under its NPDES Phase Il stormwater permit to fully implement the
requirements of the Stillaguamish River TMDL Plan. Essential elements of the Plan include: 1) treatment
of stormwater from Old Town; and 2) eventual treatment of reclaimed water from the future WRF via the
proposed treatment wetland. The timing of diversion of reclaimed water through the treatment wetland
will depend on water quality parameters within the Stillaguamish River. TMDL parameters for the

Stillaguamish River are summarized in Table 2 below.
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Table 2
Stillaguamish River TMDL Parameters

Parameter
Temperature Conductivity Fecal Coliform
TMDL Target in Stillaguamish River (°C) DO (umhos/cm) (Col/100 ml)
Reference
Aquatic Condition Recreation (Maximum) (Minimum) (Maximum) (Maximum)
Class A Higher Class A 18 8.0 200 100
Non-core NA Secondary 17.5 8.0 100 200
Core NA Primary 16 9.5 75 100
Char Lower Extraordinary 12 9.5 50 50
Source: Ecology 2005a.
umhos/cm = microhos per centimeter.
Col = Colonies.
N/A = Not applicable.
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2.0 METHODS FOR TREATMENT WETLAND DESIGN

The design of the treatment wetland began with developing goals and objectives (see Table 3

below). Landau Associates and the City gathered information regarding critical areas and cultural

resources present in the vicinity of the project area in order to avoid and/or minimize impacts to these

areas. We gathered geotechnical information on soils and groundwater, and conducted conceptual

hydrologic modeling of the wetland to determine potential residence time and discharges for stormwater

and reclaimed water.

We then reviewed water quality parameters to assess treatment efficacy of the

planned constructed stormwater wetland, and conducted water quality analysis to determine the potential

efficacy of the treatment wetland for treating pollutants of concern.

Table 3
Project Goals, Objectives, and Design Aspects

Goal 1: Meet NPDES permit requirements for water quality in effluent at the Butler outfall and provide additional treatment

A) Reduce water temperatures in street runoff, stormwater, and/or reclaimed water effluent
Objectives: B) Increase DO content in stormwater and effluent

C) Reduce nutrient concentration and biological oxygen demand in stormwater

A) Provide settling area for suspended solids and associated nutrients and toxicants

B) Provide forested canopy cover to shade water and lower temperature
Design Aspects: C) Provide aeration of effluent

D) Provide increased retention time and interaction with soils and vegetation for nutrient cycling

E) Provide sink for trace metals (copper, zinc, etc.) via chemisorption with organic matter

F) Reduce bacterial loads through deposition of sediments and infiltration

Goal 2: Reduce peak flows at outfall from stormwater and wastewater sources.

Obieci A) Provide water storage to reduce peak flows to the river

jecuves: - - - - - -
B) Provide alternative discharge location for reclaimed wastewater from City WWTP
A) Provide large area for water storage

. B) Provide long, sinuous route for water travel during low flows

Design Aspects: — - - - -
C) Provide inlets for stormwater and for reclaimed water, including bypass mechanisms
D) Allow for periodic river flooding during storm events

Goal 3: Provide wildlife habitat within wetland and buffer area.

L A) Provide multiple habitat types
Objective: - — - - -
B) Provide connectivity to other habitats (shoreline corridor)
A) Created areas with varying water depths
. B) Install habitat features, such as bird nesting boxes, snags, rock piles and amphibian refuge
Design Aspects: - - - - -
C) Provide contiguous buffer corridor between wetland habitats and river

D) Maintain water movement to prevent mosquito breeding

Goal 4: Provide recreational and education opportunities.

Objectives: A) Provide shoreline access, recreation and wildlife viewing opportunities
B) Provide educational opportunities
A) Create public access trail along the river and through the wetland
B) Install informational signs and viewing areas

Design Aspects: C) Designing functional elements like fountain and waterfall to be aesthetically pleasing
D) Provide structure for volunteers to collect donations / sell harvested cattail bouquets
E) Retain open space and existing buildings for future public use
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2.1 SOURCES OF INFRASTRUCTURE INFORMATION

Existing infrastructure on the property and surrounding area (as shown on the drawings in
Appendix B) was surveyed and documented. The following primary sources of information were used:
e AutoCAD survey data files created for the project (Huey Surveying and Land Consulting
2008)

e City Geographic Information System (GIS) maps showing storm and wastewater conveyance
infrastructure (Arlington, City of 2008b)

¢ As-Built Plans and Designs related to SR 9, bioswales, and wetlands (WSDOT 1997)

e Snohomish County Permit Planning and Zoning Map (Snohomish County 2008a).

2.2 UPSTREAM AND DOWNSTREAM ANALYSIS

The upstream basin for the new stormwater wetland is the Old Town catchment area (Downtown

Basin) in Arlington and the downstream area for the wetland is the Stillaguamish River.

2.2.1 UPSTREAM BASIN ANALYSIS

The upstream basin is the Downtown Basin, as identified in the City’s Stormwater
Comprehensive Plan (Arlington, City of undated). The Downtown Basin was delineated and modeled in
Calculation No. HM-1 by URS in March of 2008 (URS 2008; see Appendix C). The basin’s physical
parameters were derived directly from the URS report to create the upstream basin model used in the
calculations in this report. The pipe names and other identifiers for the two models are the same. The
Downtown Basin is approximately 171 acres in size and is shown on Figure 1 of Calculation No. HM-1 in
Appendix C. This area includes about 12.2 acres along West Avenue where stormwater is infiltrated and
does not contribute to the Butler outfall (sub-basins W-07, W-10, and W-13). Basin BD-13, which is
mentioned in the URS report, was representative of a different piping layout, and although listed in the
URS calculation, is not actually used in the model (Talich, C., 2008, personal communication).

Because the URS calculation used a different modeling program (XP-SWMM) than the software
used for the calculations in this report (Stormshed 3G), the flow rates at selected locations were checked
against the URS modeled flow rates for identical storm events after the upstream model was created. The
flow rates of the two models generally agreed, with differences within the range of approximately 5 to 10
percent.

Both models tend to over-predict the observed flow rates at identified flooding locations.

Observed flooding is generally less severe than that predicted by the models. Through discussions with
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URS and the City, it was generally agreed that the likely reason for this discrepancy is that the existing
pipe system contains areas which are older and in a state of disrepair. These pipe segments pass through
soils which have a relatively high permeability, and it is likely that significant water loss occurs from
leaky pipes in the existing system.

No attempt to correct the model for this water loss was made, because the City plans to repair
some of these pipes, and future water loss may be much lower than present. The stormwater wetland
project was designed for peak flows from the upstream basin without any adjustment for water loss from

leaky pipes.

2.2.2 DOWNSTREAM ANALYSIS

The flows from the new stormwater wetland will exit the property at the same location as they do
currently, via the Butler outfall pipe, which drains directly to the Stillaguamish River. As a result, the
project is exempt from flow control requirements. The creation of the wetland will result in peak flows to
the river being diminished. The flows are de minimis to the overall river flows and no downstream

impacts are expected.

2.3 DESIGN ELEMENTS

The stormwater wetland is designed to meet accepted removal efficiencies for the common
parameters affecting the TMDLs, as found in the regional literature using best available science and all
known, available, and reasonable methods of prevention, control, and treatment (AKART) procedures for
constructed wetlands (Arlington, City of 2007). Design of the wetland was completed based on the
project goals and objectives (see Table 3), critical areas, site infrastructure, and TMDLs (see Table 4
below). Grading plans were created (see Appendix B) and were used to create the hydrologic model
(described in Section 3.0).
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Table 4

Pollutants, Total Maximum Daily Load Parameters, Sources, and Mechanisms for Treatment

TMDL

Pollutant(s) Parameter Source(s) Treatment Mechanisms

Heat Temperature Stormwater, Reclaimed Water | Shading with trees and woody shrubs; infiltration through
soil

Phosphorus DO Stormwater, Reclaimed Water | Particulate P - sediment deposition in Cell 1 (settling pond);

P) dissolved P - uptake by plants

Nitrogen DO Stormwater, Reclaimed Water | Cycling in wetlands — uptake by plants and denitrification in
seasonally saturated areas

Pathogens Fecal coliform Stormwater Sediment deposition; wetland discharge to groundwater,

(FC) with secondary discharge via ephemeral channel

Oil and None; can Stormwater Retention of free and dispersed floatable oil in baffled

grease affect DO stilling basin (oil/water separator); deposition of sediments
as for TSS

TSS DO and FC Stormwater Sediment deposition in baffled stilling basin, bioswales, and
wet pond cell

Metals None Stormwater Settling associated with TSS and/or uptake by emergent
vegetation (removal via harvest)

Gross solids None Stormwater Filtration in influent bioswales and baffled stilling basin

Source: City of Arlington 2007.

2.3.1 STORMWATER WETLAND DESIGN FEATURES

Based on the project goals, objectives, and site constraints (critical areas, protection areas,

topography,

and existing infrastructure), a number of key elements are included in the design of the

treatment wetland. The grading plan and profile and depths of cut and fill are shown on the drawings in

Appendix B.

The total size of the stormwater wetland project (grading area limits) is about 8.7 acres. The

wetland consists of four cells, separated by weirs, as shown on the drawings in Appendix B and as

summarized on Table 5 below. Proposed habitat and public access features are also illustrated on the

drawings in

Appendix B. Important design features include:

The design avoids the historic area; the historic area may be used for viewing or interpretive
signage and/or for sale of harvested cattail.

The design avoids critical area impacts, except for trail and/or planting.

An underground pipe from Cell 4 to the Butler outfall will be installed to avoid the septic
system protection area.

A truck access road (15 ft wide) will be constructed to connect to the existing site access road
(under SR 9), will span the entire length of Cell 1 and continue to the existing groundwater
well (and turnaround location), and will also allow access to the wetland piping and structures
(catch basins).
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e The total size of the treatment wetland (area of site disturbance) is approximately 8.7 acres,
including approximately 6.0 acres of created wetland area, consisting of four cells, separated
by weirs (Appendix B).

e Approximately 900 cubic yards (yd®) of imported gravel material will be required to construct
the road and trails.

e The grading excavation volume is approximately 29,600 yd®.

- 14,400 yd® of native soils will be exported from the site, and the net cut is 14,400 yd® (8.9
acre-ft), which will provide 8.9 acre-ft of additional storage for surface water.

- 4,500 yd® of the remaining volume will consist of structural material (free of organics)
which will be used for berms and for underneath the roadway.

- 9,800 yd? of the remaining volume will consist of the upper sod layer (upper 1 foot) and
will be used as replacement of topsoil (after over-excavation) in order to provide a
planting medium in the wetland cells and adjacent upland areas.

o A trail will be constructed around and through the wetland that is approximately 6 ft wide at
the top elevation and will include viewing points.

e The design incorporates connectivity to future public access space, the proposed dike trail,
the existing round house, and parking areas.

o Prefabricated footbridges are to be installed over the weirs to increase trail connectivity and
access.

e The wetland will function at multiple water inflow rates while maintaining a relatively long
residence time.

e The design includes multiple habitat types and public access and educational features.
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Table 5

Treatment Wetland Design Characteristics by Cell

Characteristic

Cell

2

3

4

Primary Purpose

Settling

Storage and
Treatment

Storage and Treatment

Conveyance

Water Storage Volume
(Approximate)

35,000 ft (to elevation
64 1)

116,000 ft° (to
elevation 63 ft)

123,000 ft° (to
elevation 62 ft)

None

Bottom Elevation

59 ft

60 ft

60.25 ft

Exit at elevation 57.5
ft; Butler outfall invert
at elevation 51.7 ft

Weir Information

Weir notch at
elevation 63.0 ft;
notch 10 ft wide and
2.5 ft deep; top of weir
at elevation 65.5 ft

Two weir notches:
Lower notch is at
elevation 61.0 ft and
is 0.5 ft deep and 2 ft
wide; the upper notch
is at elevation 61.5 ft
and is 11 ft wide and
2 ft deep; top of weir
at elevation 63.5 ft

Weir notch at elevation
60.25 ft; notch is 8 ft
wide and 2.75 ft deep;
top of weir at elevation
63.0 ft

N/A

Water Drop Over Weir Water drop into Cell 2 | Water drop from the Water drop into Cell is N/A
is 1.5 ft. lower notch into Cell 3 | 1.05 ft.
is 1 ft.
Primary Water Quality TSS, Garbage, Oils Nutrients and Temperature; Nutrients | DO

Treatment Parameters

and Grease

Toxicants

and Toxicants

Key Water Quality
Characteristic

Can be Dredged

Emergent, Shrub
Vegetation, Infiltration

Tree Canopy Cover,
Infiltration

Waterfall and Rough
Channel Surface

Weekly (Typical) Depth of | 4.2 ft 1.21ft 0.17 ft (2 inches) None
Storage
Maximum (100-year 5.92 ft 2.87 ft* 2.16 ft* 5.75 ft**

Storm Event) Depth of
Storage

Other Key Features

Accessible by Truck
and Foot

Slower Infiltration
Rate (0.25 inch/hr)

Increased Infiltration
Rate (0.5 inch/hr

Rounded Cobble
Lined Channel

Dominant Habitat Types

PEM

PEM, PSS

PEM, PSS, PFO (some
UPL)

Unconsolidated
Bottom/PSS

* = Controlled by lowest point in berm (overflow).
** = Occurs when there is backwater from river during high river stage and/or storm events.
TSS = Total Suspended Solids.
PEM = Palustrine Emergent.
PFO = Palustrine Forested.
PSS = Palustrine Scrub-Shrub.

UPL = Upland.
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3.0 HYDRAULIC MODELING

The primary purposes of the hydraulic modeling are to:
o Determine the necessary capacity for piping into and out of the wetland to adequately convey
the maximum design flow.

o Determine weir sizing.

o Predict performance of the wetland for reducing peak flow rates to the river, and estimate
residence time and discharge/infiltration under various storm events.

The following primary resources were reviewed:

e Stormwater Modeling Data: Calculation No. HM-1 for the City of Arlington Stormwater
Comprehensive Plan (URS 2008) (see Appendix C).

e City Wastewater Treatment Plant Engineering Report (Kennedy/Jenks 2007).

The conveyance capacity of the Downtown Basin stormwater system was modeled by URS, and
the results of the calculations were provided to the City as Calculation No. HM-1. A Landau Associates
civil/stormwater engineer created a streamlined version of the stormwater system model using Stormshed
3G, Version 10.0.3603.18924. The type of storm event assumed and modeled was a standard Soil
Conservation Service (SCS) 24-hour Type 1A storm hyetograph, which is a storm event of peak intensity.
The model was based on the existing upstream model data provided by URS (URS 2008), and the grading
plan created in AutoCAD, including proposed pipes, weirs, channels, and wetland cells developed by
Landau Associates based on a cooperative effort with the City.

For the stormwater source, the following five rainfall events were modeled, which are similar to
those used in the URS calculations:

o Weekly event — 0.38 inches

6-month event — 1.26 inches

2-year event — 1.8 inches

10-year event — 2.75 inches
e 100-year event — 3.75 inches.

The weekly event was derived from rainfall data from the NOAA Hourly Precipitation Data for
March 2008 (NOAA 2008). During that month, the largest event for each week was selected from the
Everett data (NOAA 2008). The exception was a 1.2-inch rainfall during the fourth week, which was

identified as a rainfall event nearly equal to a 6 month event and was therefore excluded. The next largest
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rainfall that week (a 0.7-inch event) was selected instead. The four events selected were 0.3 inches,

0.2 inches, 0.3 inches and 0.7 inches, which averaged to 0.38 inches for an average weekly rainfall event.

3.1 ASSUMPTIONS & LIMITATIONS

The following key assumptions were used in the modeling effort:

e The data presented in URS Calculation No. HM-1 is assumed to be correct and accurate.

e Using SCS curve numbers for pervious land cover (68) and impervious land cover (98) is
assumed to generate rainfall amounts that are representative of stormwater flows from the
Downtown Basin after the planned stormwater-related improvements are implemented. The

SCS curve numbers selected were taken from Table 2.2 in Volume Il of the Stormwater
Management Manual for Western Washington (Ecology 2005b).

e The Stormshed model developed assumes that the storm drain piping is completely repaired
and does not leak. Actual storm runoff flow rates currently measured for known rainfall
events appear to be lower than the flow rates given by the model, and it is assumed that the
difference is due to leaks in the City storm drain piping.

e Modeling groups of existing pipes by their average physical characteristics (e.g., pipe
diameter, pipe material) is assumed to provide similar results to modeling each pipe
individually.

o Infiltration rates for Cell 1 and Cell 2 are assumed (based on field investigation and
accounting for long-term clogging of the soils by fine sediment) to be 0.25 inches per hour
and the infiltration rate for Cell 3 is assumed to be 0.5 inches per hour.

3.1.1 QUALITY CONTROL

Because the URS calculation used a different modeling program (XP-SWMM) than the software
used in the calculations contained herein (Stormshed 3G), the flow rates at selected locations were
checked against the URS modeled flow rates for identical storm events after the upstream model was
created (see Calculation No. HM-1 in Appendix C). The input data used in the model and the model
results are presented in Appendices D and E. The flow rates of the two models were generally in
agreement, and the differences were within the range of approximately 5 to 10 percent. Both models tend
to over-predict the observed flow rates at identified flooding locations. Through discussions with URS
and the City, it was generally agreed that the likely reason for this discrepancy is that the existing pipe
system contains areas which are older and in a state of disrepair. These pipe segments pass through soils
with relatively high permeability. It is likely that significant water loss occurs from leaky pipes in the
existing system. No attempt to correct the model for this water loss was made because the City plans to

repair some of these pipes. Future water loss may be much lower than present.
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3.2 BASIS OF DESIGN

There are several primary factors in determining the effectiveness of a wetland to improve water
quality on an overall basis; however, the most important is retention time. In terms of bacteria reduction,
two factors that are of key importance are light and temperature (EPA 2006). All three of these factors
were considered in the design of the constructed wetland. In general, more light is better for bacteria
reduction; ultraviolet radiation (which is present even in indirect light) helps reduce the amount of
bacteria. More shade is beneficial for temperature control during spring and summer months as warmer
temperatures tend to encourage bacteria growth. Retention time is of primary importance for
sedimentation and influences many of the other beneficial treatment aspects of the wetland. Increased
retention time means more contact time with soils for better cation exchange (e.g., dissolved metals
removal), more light exposure for bacteria reduction, more time in the shade for temperature reduction,
and more time for predation of bacteria within the wetland.

The one area of concern for the Stillaguamish River which is not impacted by additional retention
time is DO. The wetland has several features designed to improve the DO level in the stormwater. The
stormwater entering the wetland system will pass over a rock spillway which will act to increase the DO
of the water as it splashes around and over the rock. Each of the weirs has a vertical elevation drop of 0.9
to 1.5 ft for water to splash/mix into the next cell. At each of these locations, the splashing action will
tend to raise the DO level of the stormwater.

The above factors were all considered as the wetland was designed. In order to provide for some
temperature control, trees are to be planted in portions of the wetland area. However, other portions of
the wetland will remain exposed to sunlight to encourage bacteria reduction by ultraviolet radiation
exposure. Sedimentation is being encouraged in two ways. The wetland is being built as large as
possible within the available area to encourage as much retention time as possible. An additional benefit
of maximizing the wetland area is that infiltration into the native soils is also maximized. As water
infiltrates into the soil within the wetland, a significant portion of the sediment will be filtered out and
deposited. The amount deposited will vary by storm event; however, in general, the smaller the storm
event, the greater the percentage of the sediment load that will be deposited and retained within the
wetland. The amount of water infiltrated for each storm event is summarized in Table 6 below (also see

Model Results in Appendices D and E).
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Anticipated Stormwater Infiltration and Event Volume

Table 6

Infiltration Infiltration Infiltration Discharge Total

Volume - Volume - Volume - Volume to Volume Percent

Storm Event Cell 1 (ft) Cell 2 (ft%) Cell 3 (ft%) River (ft) (ft) Infiltrated
Weekly 24,145 56,149 25,888 177 106,359 99%
6 Month 25,196 82,370 65,940 376,076 549,582 32%
2 Year 25,503 86,783 71,934 690,148 874,368 21%
10 Year 25,863 91,768 79,633 1,320,003 1,517,267 13%
100 Year 26,138 95,175 85,703 2,007,003 2,214,019 9%

3.3 TREATMENT TIME MODEL RESULTS
3.3.1 WEEKLY EVENT

The weekly and smaller storm events represent the majority (over 90 percent) of all anticipated
rainfall events. Water storage within the wetland under various size storm events (examples used consist
of the weekly and 10-year storm events) are illustrated on Figures 4, 5, and 6. For the weekly event (0.38
inches of rainfall), almost all of the water which previously flowed from the Downtown Basin into the
Stillaguamish River will typically be infiltrated in the wetland cells. The treatment time for this event is
largely based on the amount of time it takes water to infiltrate in Cells 2 and 3. Cell 2 has a longer
treatment time and stores/infiltrates approximately 50 percent of the stormwater during the smaller storm
events. In addition, almost all of the water that enters Cell 3 is passed through Cell 2. The treatment time
for each cell is defined primarily by the amount of time water stays in the wetland cells before it is
infiltrated. Charts indicating the modeled infiltration rate over time in each of the wetland cells for a

weekly event (0.38 inches of rain in 24 hours) are presented below.

1/11/10 P:\1097\001\FileRm\R\Drainage Report\County Submittal\Full Drainage Report.doc LANDAU ASSOCIATES

3-4



=)

Flowy Rate (cf

0.0558
0.056
0.034
0.052

0.0s
0.04a
0.046
0.044
0.042

0.04
0.035
0.036

0.034

=
=1
o
5]

0.03
0.025
0.026
0.024
0.022

0.0z
0n1s
0me
0014
0oz

0.01
0.005
0.006
0.004
0.002

Chart 1: Cell 1 Weekly Event
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Cell 1 fills fairly rapidly with several feet of water, and then maintains a relatively steady
infiltration rate (based on the relatively steady water elevation) until the stormwater runoff into Cell 1 and
the flow over the Cell 1 weir stops; after it stops, the retained water is slowly infiltrated over time. The
infiltration drop-off shown on day 7 is when the Stormshed model stopped calculating the infiltration and
is not a true representation of infiltration conditions. During the winter, Cell 1 likely refills with water
from a follow-on storm event before it completely drains. About 25 percent of the water flow entering
Cell 1 never leaves Cell 1 from a weekly event when Cell 1 begins the event empty. If Cell 1 starts the
event partially saturated, then more water will be passed into Cells 2 and 3.
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Chart 2: Cell 2 Weekly Event

2l 2 - infittration-OutHyd

For the weekly storm event, water is anticipated to be stored in Cell 2 for almost 4 days. Some of

the water in Cell 2 is infiltrated immediately, but the average treatment time for the majority of the water
is likely to be approximately 1 to 2 days.
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For the weekly storm event, Cell 3 stores water for only about a half of a day after the rain event
stops, and thus, the average treatment time for this portion of the water flow (about 25 percent) is

approximately a half of a day.

3.3.1.1 Comparison to Existing Conditions

For the weekly storm event, all of the stormwater from the Downtown Basin is currently routed

without treatment through the Butler outfall to the Stillaguamish River. After project completion, all of
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the stormwater from the weekly event will be routed to the constructed wetland where it will be treated

and infiltrated adjacent to the Stillaguamish River.

3.3.1.2 Treatment Summary

For the weekly storm event, the wetland stores water in each of the three cells after the rain event
ends for periods ranging from approximately one-half day to several days. This treatment time will serve
to provide initial treatment for fecal coliform and temperature. DO will be increased by the flows over
the spillway and weir drops.

Infiltrated water will have some additional treatment time in the soil before reaching the existing
shallow aquifer, which will provide additional treatment for fecal coliform. It is also expected that the
temperature of the infiltrated water will change to match the surrounding soil temperature at the same
time.

During the winter months, rain typically falls every few days; thus, it is expected that the bottom
of the wetland will typically be saturated with stormwater during the winter months. During the late
spring to early fall, rainfall is much less frequent, and it is expected that the bottom of the wetland will not
typically be saturated during this period. Overall treatment effectiveness for smaller storm events is
expected to be similar regardless of the time of year.

3.3.2 6-MONTH AND LARGER EVENTS

The larger storm events occur much less frequently than the smaller storm events and the primary
treatment differences between the smaller events and the larger events are the percentage of water
infiltrated and the amount of water which flows through the wetland (see Table 6 and Figures 5 and 6).

Even for the 6-month event, which is the most common of the larger storm events, the site will
infiltrate only about a third of the stormwater. The remaining stormwater is retained in the wetland for a
varying period of time. The average retention time could be as short as a few hours, or as long as a few
days. In general, larger storm events will have shorter average retention times, as once the wetland fills
with water (about 400,000 ft* of water), the rest of the flow is passed through the wetland. Retention time

will be increased when backwater effects from the river are occurring (see Section 3.7).

3.3.2.1 Comparison to Existing Conditions

For the larger storm events, all of the stormwater from the Downtown Basin is currently routed

without treatment through the Butler outfall to the Stillaguamish River. Some of the stormwater is
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flooded during larger storm events either onto the property/WSDOT wetland or out catch basins on the
east side of SR 9.

After project completion, all of the water from the larger storm events will be routed to the
constructed wetland, where it will be treated, and between about 9 and 32 percent of the stormwater will
be infiltrated adjacent to the Stillaguamish River. Most of the treated stormwater will be released through
the Butler outfall to the Stillaguamish River. Some of the stormwater will be flooded during larger storm

events either onto the property/WSDOT wetland and/or out catch basins on the east side of SR 9.

3.3.2.2 Treatment Summary

For the larger storm events, the wetland typically stores a portion of the runoff from the event for
several days after the rain event ends. This treatment time will serve to provide initial treatment for fecal
coliform and temperature. DO in the runoff will be increased by the flows over the spillway and weir
drops.

Infiltrated water will have some additional treatment time in the soil before reaching the existing
shallow aquifer, which will provide additional treatment for fecal coliform. It is also expected that the
temperature of the infiltrated water will change to match the surrounding soil temperature at the same

time.

34 WEIRSIZING

The design basis for the weirs was avoidance of downstream interference of the functionality of
the weirs during the design storm events (weekly to year storm events). Therefore, each weir was sized
so that, for the weekly and year storm event, the peak water storage level behind a weir would be less than
the weir elevation upstream of it, or, in the case of Weir 1, the elevation of the water flowing into the
settling pond behind Weir 1. The weirs are free of interference up to the 2-year storm event, with the
exception of Weir 3, which is interfered with slightly by the inlet capacity of the downstream culvert.
During the larger storm events, the weirs are intended to allow backwater to occur back through the
wetland so that flooding can mimic pre-existing conditions (see Section 3.7).

The weir widths were interactively changed in the model until the maximum desired storage
elevation was achieved behind each weir for the design storm events. The weir widths, bottom
elevations, and top elevations selected and modeled are presented in Table 7 below.
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Table 7
Weir Summary

Peak Water Elevation
. Notch Notch Top Weekly

Weir Width Elevation Elevation Storm 6 Mo. Storm 2 Yr. Storm | 10 Yr. Storm 100 Yr. Storm
Weir 1 10 63.0 65.5 63.21 64.02 64.34 64.75 64.92
Weir 2 2 61.0 63.5 61.21 62.00 62.29 62.65 62.87
Lower

Weir 2 11 615 63.5 N/A 62.00 62.29 62.65 62.87
Upper

Weir 3 8 60.25 62.5 60.18 60.94 61.51 61.81 62.16

The functionality of Weir 3 is interfered with by backwater effects from the downstream culvert
entrance in all events larger than the 2-year storm event. The Stormshed software shows that a weir width
of 8 ft is sufficient to pass the peak flow through this weir at a depth less than the maximum depth of the
weir. The same is true for Weir 2. Weir 2 is similarly interfered with by backwater effects by 10-year
and larger storm events. See Section 3.7 for a more complete discussion of backwater effects from the
pipe system and high river levels.

3.5 SPILLWAY SIZING

There are two spillways associated with the project. One is at the west end of the bore pipe under
SR 9 as the stormwater flow enters into the wetland. The other is a spillway from Cell 2 into the WSDOT

wetland.

3.5.1 BORE PIPE SPILLWAY

The bore pipe spillway is designed based on the 100-year flows into the wetland from the 48-inch
diameter pipe to be installed under SR 9. The model calculates the peak 100-year flow out of this pipe to
be approximately 86.12 cfs, flowing at a velocity of 9.5 ft per second.

The proposed design is for a riprap-lined spillway that is 2 ft deep, including 0.5 ft of freeboard.
The spillway is designed to be a minimum of 10 ft wide at the base and have a horizontal to vertical ratio
(H:V) of 5H:1V interior side slopes. With these constraints, the spillway will pass the 100-year flow, as

shown by the following equation.

Q0 = 3.21(LH*¥? + 4H®'?) For a discharge coefficient C= 0.6 and 5H:1V side slopes.
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Using a length (L) of 10 ft and a flow depth (H) depth of 1.5 ft, the flow capacity of the spillway is:

Qup = 3.21((10)(1.5)%% + 4(1.5)*'%)

Quoo =94.35 cfs, which is more than the calculated 100-year flow rate of 86.12 cfs (see Appendix D,
Figure D-6); therefore, a spillway with 5H:1V side slopes, 1.5 ft of flow depth, and a 10-ft-wide channel

bottom is sufficient.

3.5.1.1 Spillway Rock Sizing

Because portions of the bore pipe spillway channel are within the WSDOT right-of-way,
guidance from the WSDOT Highway Runoff Manual was used to size the rock (WSDOT 2008). From
Table 5.4.3, Rock Protection at Outfalls, the rock thickness must be 2 ft thick with a geotextile fabric
between the rock and the native soils in the spillway channel (WSDOT 2008). The rock will be riprap,

which is reasonably well graded, with a gradation as follows:

Maximum stone size: 24 inches (nominal diameter)
Median stone size: 16 inches
Minimum stone size: 4 inches

3.5.2 WSDOT WETLAND SPILLWAY

The culvert beneath SR 530 that drains the WSDOT wetland has not been surveyed; however,
based on observation by Kelley Wrigg, Landau Associates, the culvert appears to be a 24-inch-diameter
corrugated metal pipe. The invert of the outlet on the north side of SR 530 appears to be at an elevation
close to 59 ft.

This culvert does not appear to have the capacity to be the primary relief flow direction when
these properties are flooded. It likely does not have the capacity to pass the flow volumes which can pass
over the top of the dike during river flooding events. Instead, flood elevations on the property are
controlled by the height water builds up as it flows over Dike Road to the west. No modeling has been
performed to attempt to predict these flow depths. During flood events in January 2009, water filled to an
elevation of about 66 ft on the property and the WSDOT property. This would appear to be typical of
small flood events from when the river elevation exceeds the river dike elevation. At this water surface
elevation, water is flowing approximately 4 ft deep over the top of Dike Road at the west side of the
property. The water is about 7 ft deep (about 3.5 culvert diameters) at the 24-inch culvert under SR 530.
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A nomograph, shown on Figure 7, is adapted from Figure 4.3.1.C of the King County Surface
Water Design Manual (King County 2005). From the nomograph, for the projecting section pipe inlet,
the flow that the 24-inch pipe inlet would support is about 33 cfs.

In order to mimic pre-existing conditions to the extent possible, the spillway from Cell 2 to the
WSDOT wetland has been sized to provide as much flow as the culvert has been estimated to be able to
pass (33 cfs). The spillway bottom elevation is set at an elevation of 62.5 ft, and the flow depth (H) will
be only 0.5 ft. The spillway side slopes will be at 5H:1V.

The length (L) of the spillway channel required to pass a flow (Q) of 33 cfs was determined using
the following equation:

Q
L:[W]—4H , or

33 >1—4(0.5), or

L= [3.21(0.5)3’

L = 27.1 ft. Therefore, the WSDOT wetland spillway width has been set at 28 ft, as shown on the
drawings in Appendix B.

3.5.2.1 Spillway Rock Sizing

The spillway rock will be quarry spalls with a geotextile fabric between the rock and the Cell 2

berm soils. The rock thickness will be 1 ft, with a gradation of the quarry spalls, as follows:

Passing 8-inch-square sieve: 100%
Passing 3-inch-square sieve: 40% to 60% maximum
Passing 0.75-inch-square sieve: 0to 10%

3.6 PIPESIZING

The basis for the wetland project pipe sizing was that the pipes be able to pass the 25-year storm
event, and also be analyzed for the 100-year storm event. As noted earlier, the storm flows modeled in
this report and by URS appear to generate flows which are larger than those actually observed. This is
believed to be the result of water loss in the system through leaking conveyance pipes. The pipe

calculations reflect no system water loss and represent a maximum flow rate analysis.
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The capacities of all the new pipes in the system were modeled for the 100-year storm event as
the pipe segments are proposed to be installed. The model of the upstream system is a representative
model and each reach (pipe link) often represents several pipes, where the physical properties have either
been totaled (length), averaged (slope), or assumed worst case (manning’s number or pipe diameter). It is
not the purpose of the model to identify upstream deficiencies, but rather to create a representative flow to
the new wetland system in order to model the wetland as accurately as possible. There are some upstream
deficiencies, which have been noted by previous studies and which this model also identifies. No
recommendations for these pipes are made as part of this drainage report because the City has already
identified these issues and is working on solutions.

All of the new proposed pipes have the capacity to pass not only the 25-year storm event, but the
100-year storm event as well. The pipe with the lowest remaining capacity is the 48-inch pipe DM5A to
Cell 1 to be installed beneath SR 9. This pipe is at 80 percent capacity during the modeled 100-year

storm event peak flow (see Model Results in Appendices D and E).

3.7 FLOODING, BACKWATER, FLOOD HAZARD, AND ZERO RISE

ANALYSIS

Note that the river gages and FEMA FIS and FIRM datum are related to NGVD29. The site
plans and the calculations in this report are based on NAVD88. The conversion for the project location is
to add 3.69 ft in elevation to the NGVD29 elevation to obtain the NAVD88 elevation. All discussions of
elevations in this report reference the NAVD88 datum, unless otherwise noted.

Elevation references:

e The river stage varies between 58 ft (0 flow) and 71 ft (100-year flow).

The dike along the river is between 68 ft and 72 ft.
e The Butler outfall invert is at an elevation of 51.7 ft (URS 2008).
e The WSDOT bioswale edge has an elevation of about 65 ft.

e To convert the river gage at SR9 to project datum (NAVD88), add 51.7 ft to the river gage
reading.

3.7.1 FLOODING AND BACKWATER

Currently, when the river elevation rises to close to 66 ft, water flows back up the Butler outfall
pipe and bubbles up in CB#6 at the east end of the Butler outfall (see photos below). In these cases, the

flow begins to fill the WSDOT bioswale when the river elevation rises above 61 ft, and then spills onto
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the rest of the property from the bioswale when the river elevation rises above 65 ft. Water can also flood
onto the property when flows in the river exceed the height of the river dike along the property’s northern
side. Both of these scenarios occurred during the January 2009 flooding event. There was a breach in the
dike during this flood event which has since been repaired. The small flooding events which occur when
river water is flowing back up the pipe system (but these flows do not exceed the existing dike height) can
be prevented by the installation of a backwater prevention device (such as a flapper gate) on the Butler
outfall. Because the Butler outfall pipe is currently is in need of repair, it is recommended that the
installation of a backwater prevention device happen concurrently with future pipe repair activities.

After the wetland is constructed, during times in which flood water passes over the dike and onto
the property, the wetland will provide little or no treatment of stormwater. However, once floodwaters
subside enough so that flows can exit the property through the outfall, the wetland will again start to
provide some level of treatment of not only stormwater, but the retained floodwaters as well. The
deposition of silt during flooding events is not anticipated to adversely impact the wetland, as the soils
which are typically deposited by flooding events are the same types of soils that will be present in the
wetland. Routine maintenance of the treatment wetland will include removal of accumulated sediment in

Cell 1 (the sediment basin) in order to restore original treatment wetland design elevations.

3.7.2 FLOOD HAZARD AND ZERO RISE

The creation of the wetland will result in about 8.9 acre-ft of soil material being removed from
the site (see the grading plans in Appendix B) or the creation of about 8.9 acre-ft of additional flood
storage. This additional storage will either be used by stormwater from the City before it enters the river
or by the river itself when it exceeds the height of the existing dike. In either case, the additional storage
provided by the wetland excavation results in lower flood elevations on the property and downstream
properties than would occur under existing conditions. Thus, the proposed project provides a net loss of

flood elevation, which exceeds the zero rise requirement.
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Photo 2: Water back-flowing from river outfall and bubbling up through catch basin lid.

Photo 3: Previous breach in dike near western end of property.
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Photo 4: Looking east across property from Dike Road during January 2009 flooding event

Photo 5: Looking at northeastern portion of property from SR 9.
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3.7.3 POST-CONSTRUCTION FLOODING

The wetland has been designed with the intent to preserve existing flooding patterns to the extent
possible. Data on exactly how much water flows, and in what directions, during flood events is not
available. However, pictures of previous flood events, and elevation data gained through survey of the

property and adjacent areas, help make a likely determination of flood flows possible.

3.7.3.1 Existing Condition Comparison

Once flood waters flow over the dike onto the property, they start to fill the property with water
and the flood flows can exit the property in two directions. The two existing exit points are at about the
same elevation. One pathway is to the southeast to the WSDOT wetland property, and the other is to the
south across the low point on Dike Road. Because the WSDOT wetland property is constrained by fill on
two of its three sides and by the property on the other, there is only one exit for flood waters from the
WSDOT wetland. That exit is through an approximately 24-inch culvert, which passes under SR 530 to
the south. Surface water flowing south to north is what currently appears to help sustain the WSDOT
wetland. However, during flood events, water can flow through the culvert to the south. The amount of
water which can flow through the culvert is constrained by the size of the pipe (approximately 24-inches)
and the head (height) of the flood flows that build up can force water through the pipe. Once the flood
waters on the WSDOT property equalize with the flood waters on the property, the flow onto the WSDOT
property is constrained by what flow can pass through the 24-inch pipe. Indications are that flood water
depths are often less than elevation 66 ft, but could be higher during a major flood event. The 24-inch
culvert inlet with 5 diameters of head (10 ft) can only pass about 40 cfs of flow, and 40 cfs is a small
fraction of the amount of flow that can pass over Dike Road at the same flood elevation (about 68 ft).

To achieve this level of flow, the water elevation would have to be 68 ft over both the WSDOT
and proposed wetlands (well above the wetland berm) and the impact of the overflow spillway would be
negligible. For this reason, the lower headwater depth was used in the calculations of the spillway from
Cell 2 to the WSDOT wetland.

3.7.3.2 Wetland Filling During a Flood Event

It is assumed for the purposes of the discussion in this section that a flapper gate has been
installed on the Butler outfall to prevent backwater from the river and that it rains during the river flood
event.

As the river level begins to rise, the Butler outfall’s ability to sustain drainage flow will diminish

as the tail water in the river increases. As the river level rises, the flapper gate will be forced closed. The
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wetland will initially fill with water from the storm drainage system draining to the wetland. Cell 4 will
fill to an elevation of 60.25 ft, and once the water level exceeds that elevation, then the operation of Weir
3 will be diminished by tail water in Cell 4 until the two cells equalize in elevation from water continuing
to flow into the system. Once they equalize, the two cells will continue to fill, until the water in Cells 3
and 4 reach an elevation of 61.0 ft. At this point, the performance of the lower Weir 2 notch will begin to
diminish flows from Cell 2 into Cell 3. At an elevation of 61.5 ft, the flows through the upper Weir 2
notch will begin to diminish, and eventually, at a water elevation above 61.5 ft, Cells 2, 3, and 4 will
equalize in elevation and begin to rise together. The water in these cells will continue to rise until the
water elevation reaches 62.5 ft. At this elevation, water will begin to flow through the overflow spillway
into the WSDOT wetland. This spillway has been sized to support a flow of up to 33 cfs. If the flow into
the project wetland exceeds 20 cfs for a long enough time, then the WSDOT wetland will fill to an
elevation of 63 ft. At that elevation, water in the project wetland will also reach an elevation of 63 ft, and
water will flow out of the project wetland on the north side of the wetland and eventually cross Dike
Road.

If the river elevation exceeds the existing dike elevation, then river water will rapidly fill the
project wetland and the WSDOT wetland by backwatering through the system, as described above. In the
case of river flooding, the property will flood, as it flooded before the project, but with about
8.9 acre-ft of additional flood storage on the property, which will reduce flood impacts to downstream

properties.
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4.0 RECLAIMED WATER

In the future, it is the City’s goal to redirect some of the reclaimed water from the Wastewater
Reclamation Facility (WRF; under construction) to provide hydrologic support to the wetland during the
summer months. Flows from the WRF will result in a different hydroperiod than stormwater flows in
that, at a given WRF input, the wetland will fill to a maximum level (which varies depending on the

pumping rate) and will remain at that level until the WRF pumps are turned off, as summarized in Table 8

below.
Table 8
Hydroperiod of Stormwater and Reclaimed Water
Variable
Water Source Timing Hydroperiod
Year-round; primarily Rises to peak and then immediately starts to diminish until the
Stormwater ) ; -
winter rainstorm event subsides
. N Starts at a maximum flow rate and continues at that rate until
Reclaimed water Primarily summer ;
the flow is turned off

It is proposed that the WRF discharge reclaimed water to the wetland at least once a week in a
volume equal to that predicted for the weekly storm event (about 2.4 acre-ft) to help sustain the wetland
during the dry summer months. However, the WRF discharge could be limited to those weeks in which
any of the monitored TMDLSs for the Stillaguamish River is exceeded. The volumes of water predicted to

enter the wetland from each of the design storm events is listed in Table 9 below.

Table 9
Flow Volume to Wetland by Storm Event

Storm Event

Storm Event Weekly 6 month 2 year 10 year 100 year

Flow Volume to Wetland 2.4 acre-ft 12.1 acre-ft 19.2 acre-ft 33.3 acre-ft 64.0 acre-ft

Although the wetland will fill differently from steady state pumping than from a storm event, if
the volume of water pumped is similar, the wetland should fill to approximately the same depths. The
addition of the reclaimed water during the dry summer months would help sustain the wetland. The
amount of water pumped should be varied based on the City’s monitoring of the wetland status (more or
less water based on the wetland’s response to the reclaimed water). Reclaimed water should not be

pumped if substantial precipitation is predicted in the next 24 hours.
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5.0 CONCLUSIONS

The proposed treatment wetland design is expected to reduce peak stormwater flows to the
Stillaguamish River, decrease the overall volume of urban stormwater runoff discharged to the river by
increasing the amount of infiltration, increase the detention time of stormwater runoff prior to its
discharge to the river, offer additional summer month treatment of City wastewater discharge, and thereby
reduce the overall pollutant load to the river from both stormwater and wastewater. The result will be an
overall improvement in the water quality of the Stillaguamish River, including, but not limited to, TMDL
parameters.

The weir system for the treatment wetland was designed to hydraulically handle the 100-year
24-hour storm event, while causing less flooding than occurs in the existing conditions. The design is
such that typical and floodwater hydrologic patterns will be similar under current and proposed
conditions, except that there will be increased storage capacity and desynchronization of flows as a result
of the proposed project. The project will also increase public access to shoreline areas by creating trails
and viewing areas, and will improve habitat functions for wildlife by creating multiple wetland
communities. The existing groundwater well and the historic area will be preserved and protected (see
Critical Areas Report; Landau Associates 2009).
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10/9/09 \EDMDATA\GINT\GINT7\PROJECTS\1097001.010.GPJ SOIL CLASS SHEET

Soil Classification System

USCS
MAJOR GRAPHIC LETTER TYPICAL
DIVISIONS SYMBOL symBoL" DESCRIPTIONS ?®
) BSH
. GRAVEL AND CLEANGRAVEL P ] GW Well-graded gravel; gravel/sand mixture(s); little or no fines
=29 GRAVELLY SOIL - - T
8 T (Little or no fines) GP Poorly graded gravel; gravel/sand mixture(s); little or no fines
R
a T D (More than 50% of | GRAVEL WITH FINES GM Silty gravel; gravel/sand/silt mixture(s)
= E g coarse fraction retained | (Appreciable amount of ]
9 S on No. 4 sieve) fines) GC Clayey gravel; gravel/sand/clay mixture(s)
r X
©) 3 S SAND AND CLEAN SAND SW Well-graded sand; gravelly sand; little or no fines
w s SANDY SOIL i i
% ;‘f _g::“ (Little or no fines) SP Poorly graded sand; gravelly sand; little or no fines
oL
<ot s g (More than 50% of SAND WITH FINES SM Silty sand; sand/silt mixture(s)
A=25 coarse fraction passed | (Appreciable amount of
- through No. 4 sieve) fines) SC Clayey sand; sand/clay mixture(s)
Inorganic silt and very fine sand; rock flour; silty or clayey fine
8' - SILT AND CLAY ML sand or clayey silt with slight plasticity ty vey
N osy CL Inorganic clay of low to medium plasticity; gravelly clay; sandy
alsa o clay; silty clay; lean clay
m3s o (Liquid limit less than 50) L L -
Z c g 3 OL Organic silt; organic, silty clay of low plasticity
£ 552
fé So g MH Inorganic silt; micaceous or diatomaceous fine sand
o 28R SILT AND CLAY 7
N ////// CH Inorganic clay of high plasticity; fat clay
ZzZ &=z (Liquid limit greater than 50) H 4
T € i (¢] ic clay of medium to high plasticity; ic silt
™ ﬁ OH rganic clay of medium to high plasticity; organic si
HIGHLY ORGANIC SOIL PT Peat; humus; swamp soil with high organic content
GRAPHIC LETTER
OTHER MATERIALS SYMBOL SYMBOL TYPICAL DESCRIPTIONS
PAVEMENT s :JAC or PC| Asphalt concrete pavement or Portland cement pavement
ROCK RK Rock (See Rock Classification)
WOOD W WD Wood, lumber, wood chips
DEBRIS >0 O] DB Construction debris, garbage
Notes: 1. USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter
symbols (e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline
or multiple soil classifications.
2. Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils
(Visual-Manual Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on
the Standard Test Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.
3. Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is
defined as follows:
Primary Constituent: >50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
Secondary Constituents: > 30% and < 50% - "very gravelly," "very sandy," "very silty," etc.
> 15% and < 30% - "gravelly," "sandy," "silty," etc.
Additional Constituents: > 5% and < 15% - "with gravel," "with sand," "with silt," etc.
< 5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.
4. Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or
excavating conditions, field tests, and laboratory tests, as appropriate.
Drilling and Sampling Key Field and Lab Test Data
SAMPLER TYPE SAMPLE NUMBER & INTERVAL
Code Description Code Description
a 3.25-inch O.D., 2.42-inch 1.D. Split Spoon PP=1.0 Pocket Penetrometer, tsf
b 2.00-inch O.D., 1.50-inch I.D. Split Spoon Sample Identification Number TV =05 Torvane, tsf
c  Shelby Tube PID =100 Photoionization Detector VOC screening, ppm
d  Grab Sample v Recovery Depth Interval W =10 Moisture Content, %
e  Single-Tube Core Barrel D =120 Dry Density, pcf
f Double-Tube Core Barrel i&' :I i|<_ Sample Depth Interval -200 = 60 Material smaller than No. 200 sieve, %
g  2.50-inch O.D., 2.00-inch I.D. WSDOT Portion of Sample Retained GS Grain Size - See separate figure for data
h  3.00-inch O.D., 2.375-inch I.D. Mod. California for Archive or Analysis AL Atterberg Limits - See separate figure for data
i Other - See text if applicable GT Other Geotechnical Testing
1 300-Ib Hammer, 30-inch Drop CA Chemical Analysis
2 140-Ib Hammer, 30-inch Drop
5 Pushed Groundwater _
4 Vibrocore (Rotosonic/Geoprobe) Y Approximate water level at time of drilling (ATD)
5 Other - See text if applicable A 4 Approximate water level at time other than ATD
Figure

City of Arlington Stormwater

LANDAU Treatment Wetland Soil Classification System and Key A_1

ASSOCIATES |Snohomish County, Washington
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TP-1

SAMPLE DATA SOIL PROFILE GROUNDWATER
— f—
) ] . i
. _g g _g g Excavation Method: Rubber-tired Backhoe
RS > .
~ = 25| F © @ | &€ | Ground Elevation (ft):
i’ '% % % % a '_(ci uw) Excavated By: _None
= o 2 - O
—0 ML Dark brown (2.5 y 4/3), SILT with trace roots
B (stiff, moist) ]
: S-1 I L ALLUVIUM ] Groundwater not encountered. :
> S-2 I ML Light brown to orange (2_.5 y 5/_3), fine sandy —
B SILT with trace roots (stiff, moist) |
- -A-horizon ends at 1.5 feet E
B 4 -Redox at 2.5 feet T
| ML Light brown to orange (2.5 y 5/3), fine sandy |
i SILT (stiff, moist to wet) 1
° ss L 7
- ML |~ Lightbrown to orange (2.5 y 4/3), fine sandy | e
- SILT (stiff, wet —
- 2 | _ | el
B Test Pit Completed 06/27/08 ]
| Total Depth of Test Pit = 8.5 ft. ]
SAMPLE DATA SOIL PROFILE GROUNDWATER
— f—
9] ] . i
. _g g _g g Excavation Method: Rubber-tired Backhoe
RS > .
~ = 25| F © % | &€ | Ground Elevation (ft):
i’ '% % % % a '_(ci uw) Excavated By: _None
= > EE| E @ s |9
[0 K} = n - MWB
2 w Bs| B s 5 | 3 | LoggedBy:
I o1 ML Dark Brown (2.5 y 4/4), mottled with brownish Groundwater not encountered. i
- I black, SILT with trace fine sand and trace
—2 roots (stiff, moist) ]
B T~ ALLUVIUM 7]
| W =31 Brown (2.5 y 4/3), mottled with brownish black, i
[, s2 I Gs SILT with trace fine sand (stiff, moist) _
[ 6 ML |~ Dark Brown (2.5 y 4/4), mottied with blackish | ]
gray, SILT with trace fine sand (stiff, moist)
i ss il N
B Test Pit Completed 06/27/08 ]
| Total Depth of Test Pit = 8.0 ft. |

Notes:

1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.

3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

LANDAU
ASSOCIATES

City of Arlington Stormwater
Treatment Wetland
Snohomish County, Washington

Log of Test Pits

Figure




1097.01 10/9/09 \EDMDATA\GINT\GINT7\PROJECTS\1097001.010.GPJ TEST PIT LOG

TP-3

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

LANDAU
ASSOCIATES

SAMPLE DATA SOIL PROFILE GROUNDWATER
@ ) i
. _g 2 _g E Excavation Method: Rubber-tired Backhoe
E
-~ | T 25|F @ & c% Ground Elevation (ft):
= o © (€]
< '§ é_g é_ [ £ 8 Excavated By: _None
% c D ©
oy K = o n . MWB
a ] Bs| B s G | 8 | LoggedBy:
—0 ML Dark brown (2.5 y 4/2), SILT with trace sand
B and trace roots, (stiff, moist) G d d 7]
: ALLUVIUM roundwater not encountered. :
L2 S-1 I —]
- 7 ML/ |~ TLight brown to orange (2.5y 5/3), silty CLAY | .
= CL (stiff, moist) .
S-2
—4 a % -Increased clay at 3.5 feet -
—6 S3 % ]
- 7 ML/ |~ TLight brown to orange (2.5y 5/3), silty CLAY | .
= CL (stiff, wet) .
. s4 Wl p o e oo
B Test Pit Completed 06/27/08 ]
| Total Depth of Test Pit = 8.0 ft. |

City of Arlington Stormwater
Treatment Wetland
Snohomish County, Washington

Log of Test Pits

Figure
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City of Arlington Stormwater Figure
LAND. Treatment Wetland USDA Textural Classification Chart
ASSO%IIJKI'ES Snohomish County, Washington A'5




APPENDIX A
SOIL DESCRIPTIONS AND PROPERTIES

LOCATION PUGET WA
Established Series
Rev. DES/RJE/TDT
05/2000

PUGET SERIES

The Puget series consists of very deep, poorly drained soils that formed in recent alluvium on
floodplains and low river terraces. Slopes are 0 to 3 percent. The average annual precipitation is
about 40 inches. The mean annual temperature is about 50 degrees F.

TAXONOMIC CLASS: Fine-silty, mixed, superactive, nonacid, mesic Fluvaquentic
Endoaquepts

TYPICAL PEDON: Puget silty clay loam - pasture. (Colors are for moist soil unless otherwise
noted.)

Al--0 to | inches; very dark grayish brown (2.5Y 3/2) silt loam, moderate thin platy structure;
hard, firm, slightly sticky and slightly plastic; many roots; moderately acid (pH 6.0); abrupt
smooth boundary. (I to 7 inches thick)

A2--1to 7 inches; dark grayish brown (2.5Y 4/2) silty clay loam, light gray (2.5Y 7/2) dry;
common fine prominent dark brown (7.5YR 4/4) redox concentrations; moderate very coarse
prismatic structure; hard, firm, moderately sticky and moderately plastic; many roots; moderately
acid (pH 6.0); clear smooth boundary. (0 to 7 inches thick)

Bg1--7 to |7 inches; dark grayish brown (2.5Y 5/2) silty clay loam, light olive gray (2.5Y 7/2)
dry; common medium prominent strong brown (7.5YR 5/6, 5/8) redox concentrations; moderate
medium prismatic structure; hard, firm, moderately sticky and moderately plastic; many roots;
slightly acid (pH 6.2); clear smooth boundary. (5 to 12 inches thick)

Bg2--17 to 25 inches; grayish brown (2.5Y 5/2) silty clay loam, light olive gray (5Y 6/2) dry;
many medium prominent yellowish red (5YR 5/8, 4/8) redox concentrations; strong very coarse
prismatic structure; very hard, firm, moderately sticky and moderately plastic; common roots;
slightly acid (pH 6.4); abrupt smooth boundary. (0 to 12 inches thick)

Bg3--25 to 3l inches; grayish brown (2.5Y 5/2) silty clay loam, light gray (5Y 7/2) dry; many
medium prominent dark yellowish brown (I0YR 3/6) and yellowish red (5YR 5/8, 4/6) redox

concentrations; moderate medium angular blocky structure; hard, firm, moderately sticky and
moderately plastic; few roots; moderately acid (pH 6.0); abrupt wavy boundary. (0 to 6 inches
thick)

Bg4--3l to 40 inches; grayish brown (2.5Y 5/2) silty clay loam, light gray (5Y 7/1) dry; common
fine prominent strong brown (7.5YR 5/6) and yellowish red (5YR 4/8) redox concentrations;
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strong very coarse prismatic structure; hard, firm, moderately sticky and moderately plastic; few
roots; moderately acid (pH 5.8); clear smooth boundary. (0 to 10 inches thick)

Cg1--40 to 45 inches; greenish gray (5GY 5/1) silty clay loam, light gray (5Y 7/1) and white (5Y
8/1) dry; common fine prominent strong brown (7.5YR 5/6) and brown (7.5YR 4/4) redox
concentrations; massive; hard, firm, moderately sticky and moderately plastic; moderately acid
(pH 5.8); clear smooth boundary. (0 to 6 inches thick)

Cg2--45 to 60 inches; gray (5Y 5/1) silty clay, light gray (5Y 7/1) dry; few fine prominent
yellowish red (5YR 4/8, 5/8) and common medium distinct light olive brown (2.5Y 5/4) redox
concentrations; massive; very hard, firm, moderately sticky and moderately plastic, moderately
acid (pH 6.0).

TYPE LOCATION: King County, Washington; 1/2 mile southwest of Carnation; 2,640 feet
north and 600 feet east of the southwest corner of sec. 21, T.25 N., R. 7 E.

RANGE IN CHARACTERISTICS: The mean annual soil temperature is 47 to 52 degrees F.
The particle-size control section lacks coarse fragments, has less than 15 percent fine and coarser
sand, and 18 to 35 percent clay.

The A horizon has hue of 10YR or 2.5Y, value of 3 through 5 moist, 4 through 7 dry and chroma
of | or 2 moist and dry. Subhorizons with a value of 3 moist are less than 7 inches thick. It is
moderately acid to neutral.

The Bg horizon has hue of I0YR or 2.5Y, value of 4 or 5 moist, 6 or 7 dry and chroma of 2
moist, | or 2 dry. It is silt loam or silty clay loam. Some pedons have thin strata (less than 2
inches thick) or sand or loamy sand. This horizon is slightly acid to very strongly acid.

The Cg horizon has hue of I0OYR, 2.5Y, 5Y, or 5GY, value of 4 or 5 moist, 6 or 7 dry and chroma
of 0 to 2 moist and dry. It is silt loam, silty clay loam or silty clay and has strata of sand or loamy
sand. It is slightly acid to very strongly acid.

COMPETING SERIES: This is the Aetna series. Aetna soils have a buried mollic epipedon
that is 10 to 24 inches thick.

GEOGRAPHIC SETTING: The Puget soils are on flood plains at elevations ranging from 10 to
650 feet. They formed in recent alluvium. Slopes are 0 to 3 percent. The soils are in a mild
marine climate. Average annual precipitation ranges from 35 to 55 inches, most of which falls as
rain during the winter. Snow is infrequent. The average January temperature is about 38 degrees
F.; average July temperature is about 64 degrees F.; and mean annual temperature is about 50
degrees F. The frost-free season is about 150 to 190 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Briscot, Nooksack, Oridia,
Puyallup, and Sultan soils. Briscot soils are coarse-loamy. Nooksack, Puyallup, and Sultan soils
have a xeric moisture regime. In addition, Nooksack and Puyallup soils have a mollic epipedon.
Oridia soils are coarse-silty.
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DRAINAGE AND PERMEABILITY: Poorly drained; slow to ponded runoff; moderately slow
permeability. These soils are subject to occasional periods of flooding from December to March.
An apparent water table is as high as 1 foot over the surface to 1 foot below the surface at times
from November to April unless the soil is drained.

USE AND VEGETATION: Most of the Puget soil has been cleared and drained for use as
cropland. Seeded grass pasture, grass-legume hay, oats, and green-chop are the major crops. The
natural vegetation is red alder, black cottonwood, western redcedar, and willow with an
understory of trailing blackberry, salmonberry, Oregon-grape, western swordfern, Indian plum,
hardhack, willow, and rush.

DISTRIBUTION AND EXTENT: The Puget Sound Basin of Western Washington; MLRA 2.
The series is of moderate extent.

MLRA OFFICE RESPONSIBLE: Portland, Oregon

SERIES ESTABLISHED: Eastern part of Puget Sound Basin, Reconnaissance, 1909.
REMARKS: Laboratory data are available on this series NSSL #S74WAG61-7- 341-345.
Diagnostic horizons and features recognized in this pedon are an ochric epipedon and a cambic

horizon from 17 to 40 inches. The sediments have more than 0.2 percent organic carbon to a
depth of 60 inches or more.

National Cooperative Soil Survey
US.A.

Snohomish County Area, Washington Version date: 12/12/2006
10:53:45 PM

55—Puget silty clay loam (east portion of site)
Map Unit Setting

Elevation: 10 to 650 feet

Mean annual precipitation: 35 to 55 inches

Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 160 to 180 days

Map Unit Composition

e Puget, drained, and similar soils: 85 percent
e Minor components: 6 percent
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Description of Puget, Drained
Setting

e Landform: Flood plains
e Parent material: Alluvium

Properties and qualities

e Slope: 0 to 2 percent

e Depth to restrictive feature: More than 80 inches

o Drainage class: Poorly drained

e Capacity of the most limiting layer to transmit water (Ksat): Moderately low
to moderately high (0.06 to 0.20 in/hr)

e Depth to water table: About 24 to 48 inches

e Frequency of flooding: Rare

¢ Frequency of ponding: None

¢ Available water capacity: High (about 12.0 inches)

Interpretive groups

e Land capability classification (irrigated): 3w
e Land capability (nonirrigated): 3w

Typical profile
e 0 to 9 inches: Silty clay loam
e 9 to 38 inches: Silty clay loam
e 38 to 60 inches: Silty clay loam
Minor Components

Snohomish

¢ Percent of map unit: 3 percent
¢ Landform: Flood plains

Sumas

e Percent of map unit: 3 percent
e Landform: Flood plains
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LOCATION PUYALLUP WA
Established Series

Rev. RJE

10/2002

PUYALLUP SERIES

The Puyallup series consists of deep, well drained soils formed in recent alluvium. Puyallup soils
are on floodplains and low terraces. Slopes are 0 to 3 percent. The mean annual temperature is
about 50 F. The average annual precipitation is about 45 inches.

TAXONOMIC CLASS: Coarse-loamy over sandy or sandy-skeletal, isotic over mixed, mesic
Vitrandic Haploxerolls

TYPICAL PEDON: Puyallup fine sandy loam - cultivated. (Colors are for moist soil unless
otherwise stated.)

Ap--0to 4 inches; very dark brown (I0YR 2/2) fine sandy loam, dark grayish brown (I0YR 4/2)
dry; moderate medium and coarse granular structure; slightly hard, friable, slightly sticky and
slightly plastic; many fine and medium roots; slightly acid (pH 6.2); abrupt smooth boundary. (3
to 8 inches thick)

A2--4 10 8 inches; very dark grayish brown (I0YR 3/2) loam, dark grayish brown (I0YR 4/2) dry;
moderate medium subangular blocky structure; slightly hard, friable, slightly sticky and slightly
plastic; many fine and medium roots; moderately acid (pH 6.0); clear smooth boundary. (3to 5
inches thick)

A3--8 to 18 inches; dark brown (I0YR 3/3) fine sandy loam, grayish brown (I0YR 5/2) dry; weak
medium subangular blocky structure; soft, very friable, nonsticky and nonplastic; common fine
roots; many fine and medium and few large pores; slightly acid (pH 6.3); abrupt wavy boundary.
(8 to 20 inches thick)

2ClI--18 to 27 inches; dark brown (I0YR 3/3) loamy sand, grayish brown (I0YR 5/2) dry; single
grained; loose; few fine roots; slightly acid (pH 6.4); abrupt wavy boundary. (8 to I5 inches
thick)

2C2--27 to 60 inches; very dark grayish brown (2.5Y 3/2) gravelly sand, grayish brown (2.5Y
5/2) dry; single grained; loose; 20 percent pebbles; neutral (pH 6.8).

TYPE LOCATION: Clark County, Washington; along Lower East Fork Lewis River Road
about 2,240 feet north and 600 feet west of the southeast corner of sec. 19, T. 4 N., R. 2 E.

RANGE IN CHARACTERISTICS: Depth to the 2C horizon is 15 to 30 inches. The mollic
epipedon is 10 to 20 inches thick. Estimated mean annual soil temperature at a depth of 20 inches
ranges from 47 to 53 degrees F. These soils are usually moist, but they are dry in all parts
between depths of 7 and 20 inches for 60 to 75 consecutive days. The upper part of the particle-
size control section has 5 to I5 percent clay and includes fine sandy loam or loam. The lower part
has 0 to 5 percent clay. The soil ranges from neutral to moderately acid. The A horizon has hue
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of IOYR or 2.5Y, value of 2 or 3 moist, 3 to 5 dry, and chroma of | through 3 moist and dry.
Below 10 inches it is loam or fine sandy loam. Some pedons have a B or C horizon.

The 2C horizon has hue of I0YR or 2.5Y, value of 32through 5 moist, 4 through 7 dry, and
chroma of 1 through 4 moist and dry. It is sand, loamy sand, or gravelly sand and has 0 to 20
percent pebbles.

COMPETING SERIES: These are the Boesel, Chamokane, Newberg, and Snakelum series in
other families. Boesel soils are frigid. Chamokane soils have a mollic epipedon more than 20
inches thick. Newberg soils lack contrasting textures within the 10- to 40-inch control section.
Snakelum soils lack a mollic epipedon and have a regular decrease in organic matter content as
depth increases.

GEOGRAPHIC SETTING: These soils are on floodplains and low stream terraces at
elevations of 20 to 650 feet. The soils formed in mixed recent alluvium. The climate is humid;
summers are cool and dry, and winters are mild and moist. Average annual precipitation is 35 to
60 inches. Mean January temperature is 37 degrees F, mean July temperature is 62 degrees F,
mean annual temperature is about 50 degrees F, and frost-free season is 170 to 200 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Briscot, Mt. Vernon, Oridia,
Pilchuck, Puget, and Sultan soils. Briscot, Oridia, and Puget soils have an aquic moisture regime.
Pilchuck soils are sandy throughout. Mt. Vernon soils are medial over loamy. Sultan soils are
fine-silty and have an ochric epipedon.

DRAINAGE AND PERMEABILITY: Well drained; very slow runoff; moderately rapid
permeability in the upper part of the control section and rapid below. These soils are subject to
occasional brief periods of flooding from November to April unless protected.

USE AND VEGETATION: Used for cropland. Principal crops are hay, pasture, and row crops.
Native vegetation is Douglas-fir, western redcedar, bigleaf maple, black Cottonwood, western
hemlock, and red alder, with an understory of trailing blackberry, salmonberry, Oregon-grape,
western swordfern, vine maple, and western brackenfern.

DISTRIBUTION AND EXTENT: Western Washington and possibly western Oregon. The
series is of moderate extent.

MLRA OFFICE RESPONSIBLE: Portland, Oregon

SERIES ESTABLISHED: Snohomish County, Washington, 1936.

REMARKS: Classification only updated 3/94 because of recent amendments to Soil Taxonomy.
Diagnostic horizons and features recognized in this pedon are a mollic epipedon from the surface

to 18 inches and a textural change to sandy material at 18 inches. Organic carbon content is
assumed to decrease irregularly with depth.

National Cooperative Soil Survey
US.A.
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Snohomish County Area, Washington Version date: 12/12/2006
10:53:45 PM

56—Puyallup fine sandy loam (west portion of site)
Map Unit Setting

e Mean annual precipitation: 35 to 60 inches
e Mean annual air temperature: 50 degrees F
e Frost-free period: 170 to 200 days

Map Unit Composition

e Puyallup and similar soils: 85 percent
e Minor components: 6 percent

Description of Puyallup
Setting

e Landform: Terraces
e Parent material: Alluvium

Properties and qualities

e Slope: 0 to 3 percent

¢ Depth to restrictive feature: More than 80 inches

o Drainage class: Well drained

e Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to
5.95 in/hr)

e Depth to water table: More than 80 inches

e Frequency of flooding: Rare

¢ Frequency of ponding: None

¢ Available water capacity: Moderate (about 6.3 inches)

Interpretive groups

¢ Land capability classification (irrigated): 2w
e Land capability (nonirrigated): 2s

Typical profile
e O to 10 inches: Fine sandy loam

e 10 to 30 inches: Fine sandy loam
e 30 to 60 inches: Sand
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Minor Components
Puget

e Percent of map unit: 3 percent
e Landform: Flood plains

Sumas

e Percent of map unit: 3 percent
¢ Landform: Flood plains
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Summary by Map Unit — Snohomish County Area, Washington

Map unit Map unit Rating Component Rating reasons Acres Percent
symbol name name (percent) (rating values) in AOI of AOI
55 Puget silty Somewhat Puget, Drained Depth to 5.5 30.9%
clay loam limited (85%) saturated zone
(0.95)
Cutbanks cave
(0.10)
56 Puyallup fine Very limited Puyallup (85%) Cutbanks cave 12.3 69.1%
sandy loam (1.00)
Totals for Area of Interest (AOI1)17.8100.0%
hALY)
Tables — Shallow Excavations — Summary by Rating Value
®®
Summary by Rating Value
Rating Acres in AOIPercent of AOI
Very limited 12.3 69.1%
Somewhat limited 55 30.9%
Totals for Area of Interest (AOI 17.8 100.0%

[

¥ T
Description — Shallow Excavations

Shallow excavations are trenches or holes dug to a maximum depth of 5 or 6 feet
for graves, utility lines, open ditches, or other purposes. The ratings are based on
the soil properties that influence the ease of digging and the resistance to
sloughing. Depth to bedrock or a cemented pan, hardness of bedrock or a
cemented pan, the amount of large stones, and dense layers influence the ease of
digging, filling, and compacting. Depth to the seasonal high water table, flooding,
and ponding may restrict the period when excavations can be made. Slope
influences the ease of using machinery. Soil texture, depth to the water table, and
linear extensibility (shrink-swell potential) influence the resistance to sloughing.

The ratings are both verbal and numerical. Rating class terms indicate the extent to
which the soils are limited by all of the soil features that affect the specified use.
"Not limited" indicates that the soil has features that are very favorable for the
specified use. Good performance and very low maintenance can be expected.
"Somewhat limited" indicates that the soil has features that are moderately
favorable for the specified use. The limitations can be overcome or minimized by
special planning, design, or installation. Fair performance and moderate
maintenance can be expected. "Very limited" indicates that the soil has one or more
features that are unfavorable for the specified use. The limitations generally cannot
be overcome without major soil reclamation, special design, or expensive
installation procedures. Poor performance and high maintenance can be expected.

Numerical ratings indicate the severity of individual limitations. The ratings are
shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations
between the point at which a soil feature has the greatest negative impact on the
use (1.00) and the point at which the soil feature is not a limitation (0.00).
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Summary by Map Unit — Snohomish County Area, Washington

Map unit symbolMap unit name Rating Acres in AOIPercent of AOI
55 Puget silty clay loam All Hydric 5.5 30.9%
56 Puyallup fine sandy loamPartially Hydric 12.3 69.1%

Totals for Area of Interest (AOI1)17.8100.0%
\99

Description — Hydric Rating by Map Unit

This rating provides an indication of the proportion of the map unit that meets the
criteria for hydric soils. Map units that are dominantly made up of hydric soils may
have small areas, or inclusions, of nonhydric soils in the higher positions on the
landform, and map units dominantly made up of nonhydric soils may have
inclusions of hydric soils in the lower positions on the landform.

Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding
long enough during the growing season to develop anaerobic conditions in the
upper part (Federal Register, 1994). Under natural conditions, these soils are either
saturated or inundated long enough during the growing season to support the
growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric
soil, however, more specific information, such as information about the depth and
duration of the water table, is needed. Thus, criteria that identify those estimated
soil properties unique to hydric soils have been established (Federal Register,
2002). These criteria are used to identify map unit components that normally are
associated with wetlands. The criteria used are selected estimated soil properties
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual” (Soil Survey
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric,
they should exhibit certain properties that can be easily observed in the field. These
visible properties are indicators of hydric soils. The indicators used to make onsite
determinations of hydric soils are specified in "Field Indicators of Hydric Soils in the
United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service.
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for
making and interpreting soil surveys. 2nd edition. Natural Resources Conservation
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Service. U.S. Department of Agriculture Handbook 436.
Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.

Summary by Map Unit — Snohomish County Area, Washington

Map unit Map unit Rating Acres Percent
symbol name in AOl of AOI
55 Puget silty  Prime farmland if drained and either 55 30.9%

clay loam protected from flooding or not frequently
flooded during the growing season
56 Puyallup fine All areas are prime farmland 12.3 69.1%
sandy loam

Totals for Area of Interest (AOI1)17.8100.0%
ﬁﬁ

Description — Farmland Classification

Farmland classification identifies map units as prime farmland, farmland of
statewide importance, farmland of local importance, or unique farmland. It
identifies the location and extent of the soils that are best suited to food, feed,
fiber, forage, and oilseed crops. NRCS policy and procedures on prime and unique
farmlands are published in the "Federal Register,"” Vol. 43, No. 21, January 31,
1978.

Summary by Map Unit — Snohomish County Area, Washington

Map unit symbolMap unit name RatingAcres in AOIPercent of AOI
55 Puget silty clay loam 3 5.5 30.9%
56 Puyallup fine sandy loam2 12.3 69.1%

Totals for Area of Interest (AOI1)17.8100.0%
ﬁﬁ

Description — Nonirrigated Capability Class

Land capability classification shows, in a general way, the suitability of soils for
most kinds of field crops. Crops that require special management are excluded. The
soils are grouped according to their limitations for field crops, the risk of damage if
they are used for crops, and the way they respond to management. The criteria
used in grouping the soils do not include major and generally expensive
landforming that would change slope, depth, or other characteristics of the soils,
nor do they include possible but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations that show suitability and
limitations of groups of soils for rangeland, for woodland, or for engineering
purposes.

In the capability system, soils are generally grouped at three levels-capability class,
subclass, and unit. Only class and subclass are included in this data set.

Capability classes, the broadest groups, are designated by the numbers 1 through
8. The numbers indicate progressively greater limitations and narrower choices for
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practical use. The classes are defined as follows:
Class 1 soils have few limitations that restrict their use.

Class 2 soils have moderate limitations that reduce the choice of plants or that
require moderate conservation practices.

Class 3 soils have severe limitations that reduce the choice of plants or that require
special conservation practices, or both.

Class 8 soils and miscellaneous areas have limitations that preclude commercial

plant production and that restrict their use to recreational purposes, wildlife habitat,
watershed, or esthetic purposes.

Summary by Map Unit — Snohomish County Area, Washington

Map unit Map unit name Rating Acres in Percent of

symbol (centimeters) AOI AOI

55 Puget silty clay loam 92 5.5 30.9%

56 Puyallup fine sandy =200 12.3 69.1%
loam

Totals for Area of Interest (AOI1)17.8100.0%
ﬁﬁ

Description — Depth to Water Table

"Water table" refers to a saturated zone in the soil. It occurs during specified
months. Estimates of the upper limit are based mainly on observations of the water
table at selected sites and on evidence of a saturated zone, namely grayish colors
(redoximorphic features) in the soil. A saturated zone that lasts for less than a
month is not considered a water table.

This attribute is actually recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
"representative" value indicates the expected value of this attribute for the

component. For this soil property, only the representative value is used.
ﬂt!}

Options — Depth to Water Table
Units of Measure: centimeters

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

Interpret Nulls as Zero: No

Beginning Month: January

Ending Month: December
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Summary by Map Unit — Snohomish County Area, Washington

Map unit symbolMap unit name RatingAcres in AOIPercent of AOI
55 Puget silty clay loam Rare 5.5 30.9%
56 Puyallup fine sandy loamRare 12.3 69.1%

Totals for Area of Interest (AOI1)17.8100.0%
-69

Description — Flooding Frequency Class

Flooding is the temporary inundation of an area caused by overflowing streams, by
runoff from adjacent slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, and water standing in swamps and
marshes is considered ponding rather than flooding.

Frequency is expressed as none, very rare, rare, occasional, frequent, and very
frequent.

"None" means that flooding is not probable. The chance of flooding is nearly O
percent in any year. Flooding occurs less than once in 500 years.

"Very rare" means that flooding is very unlikely but possible under extremely
unusual weather conditions. The chance of flooding is less than 1 percent in any
year.

"Rare" means that flooding is unlikely but possible under unusual weather
conditions. The chance of flooding is 1 to 5 percent in any year.

Rating Options — Flooding Frequency Class
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: More Frequent

Beginning Month: January

Ending Month: December

Summary by Map Unit — Snohomish County Area, Washington

Map unit symbolMap unit name RatingAcres in AOIPercent of AOI
55 Puget silty clay loam None 55 30.9%
56 Puyallup fine sandy loamNone 12.3 69.1%

Totals for Area of Interest (AOI1)17.8100.0%
'ﬂﬁ

Description — Ponding Frequency Class

Ponding is standing water in a closed depression. The water is removed only by
deep percolation, transpiration, or evaporation or by a combination of these
processes. Ponding frequency classes are based on the number of times that
ponding occurs over a given period. Frequency is expressed as none, rare,
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occasional, and frequent.

"None" means that ponding is not probable. The chance of ponding is nearly O
percent in any year.

Summary by Map Unit — Snohomish County Area, Washington

Map unit symbolMap unit name RatingAcres in AOIPercent of AOI
55 Puget silty clay loam C 5.5 30.9%
56 Puyallup fine sandy loamB 12.3 69.1%

Totals for Area of Interest (AOI1)17.8100.0%
ﬁﬂ

Description — Hydrologic Soil Group

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

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

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

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

Summary by Map Unit — Shnohomish County Area, Washington

Map unit symbolMap unit name RatingAcres in AOIPercent of AOI
55 Puget silty clay loam CL 5.5 30.9%
56 Puyallup fine sandy loamSM 12.3 69.1%

Totals for Area of Interest (AOI1)17.8100.0%
ﬁﬁ

Description — Unified Soil Classification (Surface

The Unified soil classification system classifies mineral and organic mineral soils for
engineering purposes on the basis of particle-size characteristics, liquid limit, and
plasticity index. It identifies three major soil divisions: (i) coarse-grained soils
having less than 50 percent, by weight, particles smaller than 0.074 mm in
diameter; (ii) fine-grained soils having 50 percent or more, by weight, particles
smaller than 0.074 mm in diameter; and (iii) highly organic soils that demonstrate
certain organic characteristics. These divisions are further subdivided into a total of
15 basic soil groups. The major soil divisions and basic soil groups are determined
on the basis of estimated or measured values for grain-size distribution and
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Atterberg limits. ASTM D 2487 shows the criteria chart used for classifying soil in
the Unified system and the 15 basic soil groups of the system and the plasticity
chart for the Unified system.

The various groupings of this classification correlate in a general way with the
engineering behavior of soils. This correlation provides a useful first step in any
field or laboratory investigation for engineering purposes. It can serve to make
some general interpretations relating to probable performance of the soil for
engineering uses.

For each soil horizon in the database one or more Unified soil classifications may be

listed. One is marked as the representative or most commonly occurring. The
representative classification is shown here for the surface layer of the soil.

Summary by Map Unit — Snohomish County Area, Washington

Map unit Map unit name Rating (centimeters per Acres in  Percent of

symbol centimeter) AOI AOI

55 Puget silty clay 0.20 5.5 30.9%
loam

56 Puyallup fine sandy 0.10 12.3 69.1%
loam

Totals for Area of Interest (AOI1)17.8100.0%
69

Description — Available Water Capacit

Available water capacity (AWC) refers to the quantity of water that the soil is
capable of storing for use by plants. The capacity for water storage is given in
centimeters of water per centimeter of soil for each soil layer. The capacity varies,
depending on soil properties that affect retention of water. The most important
properties are the content of organic matter, soil texture, bulk density, and soil
structure, with corrections for salinity and rock fragments. Available water capacity
is an important factor in the choice of plants or crops to be grown and in the design
and management of irrigation systems. It is not an estimate of the quantity of
water actually available to plants at any given time.

Available water supply (AWS) is computed as AWC times the thickness of the soil.
For example, if AWC is 0.15 cm/cm, the available water supply for 25 centimeters
of soil would be 0.15 x 25, or 3.75 centimeters of water.

For each soil layer, AWC is recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
"representative"” value indicates the expected value of this attribute for the
component. For this soil property, only the representative value is used.

Summary by Map Unit — Snohomish County Area, Washington
Map unit symbolMap unit name RatingAcres in AOIPercent of AOI
55 Puget silty clay loam 6.3 5.5 30.9%
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Summary by Map Unit — Snohomish County Area, Washington
56 Puyallup fine sandy loam6.5 12.3 69.1%

Totals for Area of Interest (AOI1)17.8100.0%
69

Description — pH (1 to 1 Water

Soil reaction is a measure of acidity or alkalinity. It is important in selecting crops
and other plants, in evaluating soil amendments for fertility and stabilization, and in
determining the risk of corrosion. In general, soils that are either highly alkaline or
highly acid are likely to be very corrosive to steel. The most common soil laboratory
measurement of pH is the 1:1 water method. A crushed soil sample is mixed with
an equal amount of water, and a measurement is made of the suspension.

For each soil layer, this attribute is actually recorded as three separate values in the
database. A low value and a high value indicate the range of this attribute for the
soil component. A "representative” value indicates the expected value of this
attribute for the component. For this soil property, only the representative value is
used.

0-36 inches

Summary by Map Unit — Shnohomish County Area, Washington

Map unit Map unit name Rating Acres in Percent of

symbol (percent) AOl AOI

55 Puget silty clay loam 0 5.5 30.9%

56 Puyallup fine sandy 0 12.3 69.1%
loam

Totals for Area of Interest (AOI1)17.8100.0%
69

Description — Calcium Carbonate (CaCO3

Calcium carbonate equivalent is the percent of carbonates, by weight, in the
fraction of the soil less than 2 millimeters in size. The availability of plant nutrients
is influenced by the amount of carbonates in the soil. Incorporating nitrogen
fertilizer into calcareous soils helps to prevent nitrite accumulation and ammonium-
N volatilization.

For each soil layer, this attribute is actually recorded as three separate values in the
database. A low value and a high value indicate the range of this attribute for the
soil component. A "representative" value indicates the expected value of this
attribute for the component. For this soil property, only the representative value is
used.

0-36 inches

Summary by Map Unit — Snohomish County Area, Washington
Map unit Map unit name Rating (milliequivalents per  Acres in Percent of
symbol 100 grams) AOI AOI
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Summary by Map Unit — Snohomish County Area, Washington

55 Puget silty clay 23.0 5.5 30.9%
loam

56 Puyallup fine 33.0 12.3 69.1%
sandy loam

Totals for Area of Interest (AOI1)17.8100.0%
ﬂﬁl

Description — Cation-Exchange Capacit

Cation-exchange capacity (CEC-7) is the total amount of extractable bases that can
be held by the soil, expressed in terms of milliequivalents per 100 grams of soil at
neutrality (pH 7.0) or at some other stated pH value. Soils having a low cation-
exchange capacity hold fewer cations and may require more frequent applications
of fertilizer than soils having a high cation-exchange capacity. The ability to retain
cations reduces the hazard of ground-water pollution.

For each soil layer, this attribute is actually recorded as three separate values in the
database. A low value and a high value indicate the range of this attribute for the
soil component. A "representative" value indicates the expected value of this
attribute for the component. For this soil property, only the representative value is
used.

0-36 inches
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Snohomish County Area, Washington

Map symbol

and soil
name

55—Puget
silty clay
loam

Puget,
drained

Snohomish
Sumas
56—
Puyallup

fine sandy
loam

Puyallup

Puget

Sumas

Pct. Awm - overland flow
of process treatment
map of wastewater

unit

Awm - rapid
infiltration disposal
of wastewater

Awm - slow rate
process treatment
of wastewater

Rating class Value Rating class Value Rating class Value

and limiting

features

85 Very limited

Seepage

Depth to
saturated
zone

Flooding
3 Not rated

3 Not rated

85 Very limited

Seepage

Flooding
3 Not rated

3 Not rated

and limiting

features

Very limited
1.00 Slow water
movement

0.43 Depth to
saturated
zone

0.40
Not rated

Not rated

Somewhat
limited

1.00 Slow water
movement

0.40
Not rated

Not rated
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and limiting

features

Somewhat
limited

1.00 Slow water
movement

1.00 Depth to
saturated
zone

Not rated

Not rated

Very limited

0.32 Filtering
capacity

Not rated

Not rated

0.96

0.43

0.99
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APPENDIX B

Construction Drawings (Landau Associates 2009)













































APPENDIX C

Calculation No. HM-1 (Excerpt from URS 2008)
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Purpose: Evaluate the existing stormwater conveyance system that routes flows from within the
Downtown 4™ tier basin to the Stillaguamish River.

Background: Initial modeling was conducted using elevation data obtained via GPS surveying provided
by the City of Arlington (City). The rim elevations of the manholes were measured via GPS and invert
elevations were determined by measuring from the rim elevation to the pipe invert. To improve the
accuracy of the elevation data, a second, more accurate survey was conducted using a total station in
December 2006. The survey generated new rim elevations and new invert elevations were created based
on subtracting the original measure down distances from the new survey data. This stormwater model
used the most current total station survey data combined with as-built information for the Olympic
stormwater line.

The focus of this evaluation was to locate potential problems within the existing Downtown Basin
stormwater system. Stormwater flow routing was completed using XP-SWMM to identify necessary
improvements to the stormwater drainage system.

Stormwater hydraulic problems previously identified in 1995, 1999, and 2003 assessment memos include:
local flooding along First Street (between McLeod and Lenore Avenues), Lenore Avenue (between First
and Third Streets), and along French Avenue (between First and Third Streets); and conveyance
limitations within manholes along SR9 (north of Burke Avenue).

Approach: The Downtown Basin was evaluated to determine the capacity of the existing storm drainage
network under fully developed conditions. The storm drainage network is not a continuous diameter
storm drain; it includes a network of pipes with diameters ranging from 2- to 36-inch pipe diameters.

The location of the Downtown Basin (a.k.a Old Town) within the City is shown in Figure 1 and Figure 2.
The model area schematic is shown in Figure 3.

The hydrology was developed based on the 24-hour frequency design storm (See Attachment 1). This
evaluation used the rainfall data from the 2-year, 10-year, 25-year, and 100-year 24-hour storms and
identified areas where flooding would be expected during similar conditions. Areas with flooding and
capacity issues are identified for future stormwater drainage system upgrades. A summary of the rainfall
data is presented in Table 1.

The existing storm drainage network was modeled in XP-SWMM using 24-hour frequency design storm
hydrology and fully developed conditions. Hydraulics were routed for each event using XP-SWMM.
Input to the model network for the Downtown Basin is included in Attachment 2. This information
includes assumed drainage area and invert elevations of storage nodes and links.

Areas of flooding observed by model results under these design conditions were identified. Several nodes
throughout the drainage network were surcharged during the peak flood conditions.

Results: Attachment 2 presents selected XP-SWMM model results. Based on the assumptions made for
pipe geometry and precipitation, described previously, the existing network was modeled under fully
developed conditions.

The model results identified surcharging problems in the following locations:
e The storm drain along Lenore Avenue, near East 2" Street (location BE-09);
e The storm drain along First Street, between Gifford and Lenore Avenues (locations: BE-10
and BE-11);
e Trunk line along SR-9 near Burke Avenue (location: DM-05);



See Table 2 for a summary of flooding conditions within the Downtown Basin.

Page 3

The storm drain along West Division Street, near North Dunham Avenue(location: DM-17);
The storm drain along S West Avenue , south of E 3" Street (location: W-09); and
The storm drain along S Olympic Avenue, north of Maple Street (location: OL-22).

Surcharging issues at BE-09, BE-10, BE-11, and DM-05 has already been identified as problems in the
1995, 1999, and 2003 assessment reports and the City has planned projects to resolve these issues. The
problems at BE-09, BE-10, and BE-11 should be resolved during the completion of Projects No. 11 and
201. The problem at DM-05 should be resolved during the completion of Project No. 12. See
Attachment 3 for a brief description of these projects.

The model indicated flooding issues at DM-17 during the 10-year storm event, which is a significant
event. Downstream of the DM-17 manhole, the slope becomes flatter and the pipe decreases from a 24-
inch to a 21-inch diameter. These two reductions in the stormwater conveyance performance potential
triggered the model to detect flooding during the 10-year storm. It is recommended that the City monitor
and record observations in this area during and following storm events to determine if additional

modeling, and potentially upgrading the stormwater system, at this location is necessary.

The model indicated a problem at W-09, but it is believed that these results occurred due to incorrect
elevation data. According to the model, W-09 will flood during the 2-year, 24-hour storm event. A
profile of the storm drain line near W-09 indicates an unusual low point at this structure. The model
estimated that OL-22 will flood during the 10-year storm event. The conduits downstream of OL-22 have

the same diameter and approximately the same slope, but do not produce any surcharging issues. It

appears that the estimated flooding at OL-22 is a program error. Attachment 2 shows profiles of the
storm drain line at W-09 and OL-22. Since the data for these two structures is believed to be flawed,
upgrades are not recommended for these two areas.

Table 1 — 24-Hour Design Rainfall
Return Rainfall Return Rainfall
Period Depth Period Depth
(years) (inches) (years) (inches)
2-year 1.80 25-year 3.20
10-year 2.75 100-year 3.75
Table 2 - Flooding Summary
100-year Storm 25-year Storm 10-year Storm 2-year Storm
Flooded | Flood Volume | Flooded | Flood Volume | Flooded | Flood Volume | Flooded | Flood Volume
Time Time Time Time
Node (min) (cf) (ac-ft) (min) (cf) (ac-ft) | (min) (cf) (ac-ft) | (min) (ch) (ac-ft)
DM-05 127 169,408 | 3.89 96 128,582 | 2.95 74 98,538 | 2.26 40 30,966 | 0.71
DM-17 38 10,460 0.24 30 8,000 0.18 24 4,687 | 0.11 - - -
BE-09 50 15,207 0.35 42 9,756 0.22 35 5,769 | 0.13 9 145 0
BE-10 45 7,229 0.17 37 5,909 0.14 30 4,000 | 0.09 -- -- --
BE-11 26 1,872 0.04 19 708 0.02 - -- - - - --
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ATTACHMENT 1
Isopluvials of 24-Hour Precipitation
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ATTACHMENT 2
Summary of XP-SWMM Input & Output



Downtown Basin - Summary of Impervious Areas

Raintall Area Impervious
Node Name Reference Width (ft), (ac) Percentage % Slope
BW-18 SCS Type IA 1,140 5.7 65 0.004
BD-13 SCS Type IA 2,920 122.3 53.4 0.022
OL-13 SCS Type IA 1,850 30.5 53.4 0.048
BE-13 SCS Type IA 1,560 24.2 51.1 0.073
BE-06 SCS Type IA 1,500 34.8 51.1 0.019
BE-04 SCS Type IA 1,340 19.3 51.1 0.033
DM-21a SCS Type IA 1,800 16.1 64.9 0.021
DM-21b SCS Type IA 870 8.9 64.9 0.021
DM-08 SCS Type IA 1,260 19.9 64.9 0.029
W-13 SCS Type IA 180 1.7 66.8 0.032
W-10 SCS Type IA 840 2.9 66.8 0.015
W-07 SCS Type IA 490 7.6 65 0.003




2-Year Storm — Selected XP-SWMM Result

1 Table E1 - Conduit Data

Inp Conduit Length Conduit Area Manning Max Width
Num Name (fr) Class (ftr2) Coef. (fo)
1 DMO1  285.2000 Circular 7.0686 0.0240 3.0000
2 DMO7  367.5000 Circular 7.0686 0.0140 3.0000
3 DMO5  245.1000 Circular 7.0686 0.0140 3.0000
4 DMO4  279.4000 Circular 19.6350 0.0240 5.0000
5 DMO2  161.8000  Circular 7.0686 0.0240 3.0000
6 DMO8  427.6100 Circular 7.0686 0.0140 3.0000
7 BW18 87.5000 Circular 1.0751 0.0120 1.1700
8 BW17 141.8000 Circular 1.0751 0.0120 1.1700
9 BW14  216.1000 Circular 1.0751 0.0120 1.1700
10 BW12  125.2000 Circular 1.0751 0.0120 1.1700
11 BW10 81.6000 Circular 1.0751 0.0120 1.1700
12 BWO7  170.6000 Circular 1.0751 0.0120 1.1700
13 BWO5  122.0000 Circular 1.3893 0.0120 1.3300
14 BWO1 67.3000 Circular 1.7671 0.0120 1.5000
15 DM0O9 66.9000 Circular 7.0686 0.0140 3.0000
16 BEOL 62.1000 Circular 2.4053 0.0140 1.7500
17 DM20 130.4000 Circular 1.2272 0.0140 1.2500
18 DM19  138.1000 Circular 0.7854 0.0140 1.0000
19 DM17  143.4000 Circular 3.1416 0.0140 2.0000
20 DM15  310.9000  Circular 2.4053 0.0140 1.7500
21 DM10  181.3000 Circular 7.0686 0.0140 3.0000
22 BDO2  465.0000 Circular 6.2902 0.0140 2.8300
23 BDO1  503.0000 Circular 7.0686 0.0140 3.0000
24 BDO9  419.2000 Circular 3.1416 0.0140 2.0000
25 BDO7  442.3000 Circular 3.1416 0.0140 2.0000
26 BDO6  443.7000 Circular 3.9761 0.0140 2.2500
27 BDO5 178.3000 Circular 3.9761 0.0140 2.2500
28 BDO3  166.9000 Circular 4.9087 0.0140 2.5000
29 BE10 459.5000 Circular 1.7671 0.0140 1.5000
30 BEO9  423.0000 Circular 2.4053 0.0140 1.7500
31 BEO6  317.8000 Circular 1.7671 0.0140 1.5000
32 W09  434.8000 Circular 0.7854 0.0120 1.0000
33 wo6 32.9000 Circular 0.7854 0.0120 1.0000
34 wo4 99.2000 Circular 0.7854 0.0120 1.0000
35 wo2 52.3000 Circular 0.7854 0.0120 1.0000
36 W01  138.1000 Circular 1.7671 0.0120 1.5000
37 wi2  228.1000 Circular 0.7854 0.0120 1.0000
38 DMO3 80.4000 Circular 4.9087 0.0240 2.5000
39 BW16 142.7000 Circular 1.0751 0.0120 1.1700
40 BWO9  142.6000 Circular 1.0207 0.0120 1.1400
41 BDO4  278.9000 Circular 3.9761 0.0140 2.2500
42 DM16  170.0000 Circular 3.1416 0.0140 2.0000
43 DM18  144.1000 Circular 3.1416 0.0140 2.0000
44 BEO2 238.6000 Circular 2.4053 0.0140 1.7500
45 BEO5  268.7000 Circular 2.4053 0.0140 1.7500
46 BEO4  155.1000 Circular 2.4053 0.0140 1.7500
47 BEO3  698.2000 Circular 2.4053 0.0140 1.7500
48 BE13  320.4000 Circular 1.2272 0.0140 1.2500
49 BE12 189.6000 Circular 1.2272 0.0140 1.2500
50 BE1l  445.7000 Circular 1.7671 0.0140 1.5000
51 Wil  111.1000 Circular 0.7854 0.0120 1.0000
52 w10 71.5000 Circular 0.7854 0.0120 1.0000
53 W08  160.3000 Circular 0.7854 0.0120 1.0000
54 W07  180.7000 Circular 0.7854 0.0120 1.0000
55 wo5 26.1000 Circular 0.7854 0.0120 1.0000
56 OLO5  149.0000 Circular 7.0686 0.0140 3.0000
57 0L04 120.0000 Circular 7.0686 0.0140 3.0000
58 OLO3  149.0000 Circular 7.0686 0.0140 3.0000
59 0oL02 69.0000 Circular 7.0686 0.0140 3.0000
60 L121  183.0500 Circular 7.0686 0.0140 3.0000
61 L122  183.0500 Circular 7.0686 0.0140 3.0000
62 OL09 77.0000 Circular 7.0686 0.0140 3.0000
63 OLO8  149.0000 Circular 7.0686 0.0140 3.0000
64 OLO7  145.0000 Circular 7.0686 0.0140 3.0000
65 OL06 71.0000 Circular 7.0686 0.0140 3.0000
66 oL13 57.0000 Circular 7.0686 0.0140 3.0000
67 OL12  124.0000 Circular 7.0686 0.0140 3.0000
68 OL11  108.0000 Circular 7.0686 0.0140 3.0000
69 OL10 122.0000 Circular 7.0686 0.0140 3.0000
70 oL14 49.0000 Circular 7.0686 0.0140 3.0000
71 OL16 91.0000 Circular 7.0686 0.0140 3.0000
72 OL15 267.0000 Circular 7.0686 0.0140 3.0000
73 OoL19 49.0000 Circular 7.0686 0.0140 3.0000
74 OL18 163.0000 Circular 7.0686 0.0140 3.0000
75 OL17 212.0000 Circular 7.0686 0.0140 3.0000
76 oL20 91.0000 Circular 7.0686 0.0140 3.0000
77 OL22  113.0000 Circular 7.0686 0.0140 3.0000
78 OL21  146.0000 Circular 7.0686 0.0140 3.0000
79 L140 73.0000 Circular 7.0686 0.0140 3.0000
80 Overflow 200.0000 Circular 0.7854 0.0140 1.0000
Total length of all conduits .... 15600.7100 feet
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2-Year Storm — Selected XP-SWMM Result

Table E3a - Junction Data

Junction Ground Crown Invert Qinst [Initial |Interface
Name Elevation Elevation Elevation cfs Depth-ft Flow (%)
DM-02 65.4400 58.1200 55.1200 0.0000 0.0000  100.0000
DM-01 57.4200 54.7000 51.7000 0.0000 0.0000 100.0000
DM-03 67.6900 59.0200 56.0200 0.0000 0.0000  100.0000
DM-05 70.0000 63.9000 58.9000 0.0000 0.0000 100.0000
DM-06 97.5200 66.1000 63.1000 0.0000 0.0000  100.0000
DM-08 98.8200 88.6800 85.6800 0.0000 0.0000  100.0000
DM-09  103.1100 93.5000 90.5000 0.0000 0.0000  100.0000
DM-10  103.2100 94.7900 91.7900 0.0000 0.0000  100.0000
BW-01  103.2300 99.5100 98.0100 0.0000 0.0000  100.0000
BW-05 103.1700 100.2400 98.9100 0.0000 0.0000  100.0000
BW-07  104.4600 102.0900 100.9200 0.0000 0.0000  100.0000
BW-10  107.8900 104.0700 102.9000 0.0000 0.0000  100.0000
BW-12  111.0900 104.8900 103.7200 0.0000 0.0000  100.0000
BW-14  111.8500 105.9300 104.7600 0.0000 0.0000  100.0000
BW-17  110.4500 107.3400 106.1700 0.0000 0.0000  100.0000
BW-18  110.7700 107.9300 106.7600 0.0000 0.0000  100.0000
DM-11  101.3000 96.0700 93.0700 0.0000 0.0000  100.0000
DM-14  111.0800 99.6600 94.7000 0.0000 0.0000  100.0000
DM-17  113.2000 107.0300 105.0300 0.0000 0.0000  100.0000
DM-19  124.9500 122.1600 120.1600 0.0000 0.0000  100.0000
BE-05 168.2000 159.2400 157.4900 0.0000 0.0000  100.0000
DM-20  137.2200 130.7500 129.5000 0.0000 0.0000  100.0000
DM-21  139.6700 132.6000 131.3500 0.0000 0.0000  100.0000
BD-01 108.3790 101.1400 96.8200 0.0000 0.0000  100.0000
BD-02  111.3980 104.3000 101.4700 0.0000 0.0000  100.0000
BD-03  115.0550 105.3300 102.8300 0.0000 0.0000  100.0000
BD-05 110.9320 107.3900 103.7700 0.0000 0.0000  100.0000
BD-06  114.3850 107.2700 105.0100 0.0000 0.0000  100.0000
BD-07 115.1780 108.5600 106.5400 0.0000 0.0000  100.0000
BD-09 115.6970 109.1600 107.1000 0.0000 0.0000  100.0000
BD-13  114.5000 110.6700 107.6700 0.0000 0.0000  100.0000
BE-06 170.7200 163.9600 161.4600 0.0000 0.0000  100.0000
BE-09 166.9400 164.6600 162.9100 0.0000 0.0000  100.0000
BE-13  193.8900 189.8600 188.6100 0.0000 0.0000  100.0000
W-10  110.9800 108.7200 107.7200 0.0000 0.0000 100.0000
W-07  110.6480 101.4000 99.1500 0.0000 0.0000 100.0000
W-13  120.7010 116.3000 115.3000 0.0000 0.0000 100.0000
W-05  109.5400 100.2800 99.2300 0.0000 0.0000 100.0000
W-03  107.5690 101.1000 100.0600 0.0000 0.0000 100.0000
W-02  113.4460 103.8600 102.3600 0.0000 0.0000 100.0000
w-01 93.1500 93.1500 91.6500 0.0000 0.0000  100.0000
DM-04 68.4500 61.6000 56.5600 0.0000 0.0000 100.0000
BW-16  111.0800 106.7700 105.6000 0.0000 0.0000  100.0000
BW-09  105.7900 103.0600 101.8900 0.0000 0.0000  100.0000
BD-04  113.4460 105.7200 103.4700 0.0000 0.0000  100.0000
DM-16  112.2600 103.2600 101.2600 0.0000 0.0000  100.0000
DM-18  116.7400 112.1400 110.1400 0.0000 0.0000  100.0000
BE-01  140.4400 136.2700 134.5200 0.0000 0.0000  100.0000
BE-02  142.1700 138.6300 136.8800 0.0000 0.0000  100.0000
BE-03  164.3700 157.8700 156.1200 0.0000 0.0000  100.0000
BE-04 167.2500 158.5800 156.8300 0.0000 0.0000  100.0000
BE-10 170.2400 166.4200 164.9200 0.0000 0.0000  100.0000
BE-11  178.9700 172.9500 171.4500 0.0000 0.0000  100.0000
BE-12  183.9400 179.6200 178.3700 0.0000 0.0000  100.0000
W-12  108.9280 103.7500 102.7100 0.0000 0.0000 100.0000
W-11  111.1880 103.9400 102.5800 0.0000 0.0000 100.0000
W-09  108.4470 106.2800 105.2600 0.0000 0.0000 100.0000
W-08  112.3300 109.2600 108.1200 0.0000 0.0000 100.0000
W-06  110.0000 100.2500 99.2500 0.0000 0.0000 100.0000
OL-02  109.8200 105.5800 102.5800 0.0000 0.0000 100.0000
OL-03  109.8300 105.8900 102.8900 0.0000 0.0000 100.0000
OL-04  111.4300 106.1400 103.1400 0.0000 0.0000  100.0000
OL-05 114.5700 106.4900 103.4900 0.0000 0.0000 100.0000
OL-01  109.8300 105.4300 93.9300 0.0000 0.0000 100.0000
OL-09  114.9800 107.3200 104.3200 0.0000 0.0000 100.0000
OL-08  114.8000 107.1700 104.1700 0.0000 0.0000  100.0000
OL-07 114.7000 106.8700 103.8700 0.0000 0.0000 100.0000
OL-06  114.8100 106.5800 103.5800 0.0000 0.0000  100.0000
OL-13  114.6700 108.1500 105.1500 0.0000 0.0000  100.0000
OL-12  114.8700 108.0300 105.0300 0.0000 0.0000 100.0000
OL-11  114.7400 107.7800 104.7800 0.0000 0.0000  100.0000
OL-10 114.5700 107.5600 104.5600 0.0000 0.0000  100.0000
OL-14  114.5100 108.2400 105.2400 0.0000 0.0000  100.0000
OL-15 114.4300 108.7700 105.7700 0.0000 0.0000  100.0000
OL-16  114.6700 108.9500 105.9500 0.0000 0.0000  100.0000
OL-17  114.4500 109.3800 106.3800 0.0000 0.0000 100.0000
OL-18  114.4400 109.7000 106.7000 0.0000 0.0000 100.0000
OL-19  114.9000 109.8000 106.8000 0.0000 0.0000 100.0000
OL-20 114.3400 109.9700 106.9700 0.0000 0.0000 100.0000
OL-21  114.2400 110.2700 107.2700 0.0000 0.0000  100.0000
OL-22  113.7600 110.5000 107.5000 0.0000 0.0000  100.0000
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2-Year Storm — Selected XP-SWMM Result

Table E4 - Conduit Connectivity

Input Conduit Upstream Downstream Upstream Downstream
Number Name Node Node Elevation Elevation
1 DMO1 DM-02 DM-01 55.1200 51.7000
2 DMO7 DM-08 DM-06 85.6800 63.1000
3 DMO5 DM-06 DM-05 63.1000 58.9000
4 DMO4 DM-05 DM-04 58.9000 56.6000
5 DMO2 DM-03 DM-02 56.0200 55.1200
6 DMO8 DM-09 DM-08 90.5000 85.6800
7 BW18 BW-18 BW-17 106.7600 106.1700
8 BW17 BW-17 BW-16 106.1700 105.6000
9 BW14 BW-14 BW-12 104.7600 103.7200
10 BW12 BW-12 BW-10 103.7200 102.9000
11 BW10 BW-10 BW-09 102.9000 101.8900
12 BWO7 BW-07 BW-05 100.9200 98.9100
13 BWO5 BW-05 BW-01 98.9100 98.0100
14 BWO1 BW-01 DM-10 98.0100 91.7900
15 DM09 DM-10 DM-09 91.7900 90.5000
16 BEOL BE-01 DM-19 134.5200 120.1600
17 DM20 DM-21 DM-20 131.3500 129.5000
18 DM19 DM-20 DM-19 129.5000 120.1600
19 DM17 DM-18 DM-17 110.1400 105.0300
20 DM15 DM-16 DM-14 101.2600 97.9100
21 DM10 DM-11 DM-10 93.0700 91.7900
22 BDO2 BD-02 BD-01 101.4700 98.3100
23 BDO1 BD-01 DM-11 96.8200 93.0700
24 BD0O9 BD-09 BD-07 107.1600 106.5400
25 BDO7 BD-07 BD-06 106.5600 105.2700
26 BDO6 BD-06 BD-05 105.0100 103.7700
27 BDO5 BD-05 BD-04 103.7700 103.4700
28 BDO3 BD-03 BD-02 102.8300 101.4700
29 BE10 BE-10 BE-09 164.9200 162.9100
30 BEO9 BE-09 BE-06 162.9100 161.4600
31 BE06 BE-06 BE-05 162.4600 157.4900
32 wo9 W-10 W-09 107.7200 105.2800
33 w06 W-06 w-07 99.2500 99.1500
34 wo4 W-03 W-05 100.1000 99.2300
35 wo2 W-02 W-03 102.8000 100.0700
36 wo1 W-02 w-01 102.3600 91.6500
37 w12 W-13 W-12 115.3000 102.7100
38 DMO3 DM-04 DM-03 56.5600 56.0200
39 BW16 BW-16 BW-14 105.6000 104.7600
40 BWO9 BW-09 BW-07 101.8900 100.9200
41 BDO4 BD-04 BD-03 103.4700 102.8300
42 DM16 DM-17 DM-16 105.0300 101.2600
43 DM18 DM-19 DM-18 120.1600 110.1400
44 BEO2 BE-02 BE-01 136.8800 134.5200
45 BEO5 BE-05 BE-04 157.4900 156.8300
46 BEO4 BE-04 BE-03 156.8300 156.1200
47 BEO3 BE-03 BE-02 156.1200 136.8800
48 BE13 BE-13 BE-12 188.6100 178.3700
49 BE12 BE-12 BE-11 178.3700 171.4500
50 BE1l BE-11 BE-10 171.4500 164.9200
51 wii w-11 w-12 102.9400 102.7500
52 w10 w-11 w-07 102.5800 100.2900
53 wos w-08 W-09 108.2600 105.2600
54 wo7 w-08 w-07 108.1200 100.4000
55 w05 W-05 W-06 99.2800 99.2500
56 OL05 OL-05 OL-04 103.4900 103.1400
57 oLo4 OL-04 OL-03 103.1400 102.8900
58 oLo3 OL-03 OoL-02 102.8900 102.5800
59 0oL02 OL-02 OL-01 102.5800 102.4300
60 L121 DM-14 OL-01 94.7000 93.9300
61 L122 OL-01 DM-11 93.9300 93.0700
62 OL09 OL-09 OL-08 104.3200 104.1700
63 oLo8 OL-08 OL-07 104.1700 103.8700
64 oLo7 OoL-07 OL-06 103.8700 103.5800
65 OL06 OL-06 OL-05 103.5800 103.4900
66 oL13 OL-13 OL-12 105.1500 105.0300
67 oL12 OoL-12 OL-11 105.0300 104.7800
68 oL11 OL-11 OL-10 104.7800 104.5600
69 oL10 OL-10 OL-09 104.5600 104.3200
70 oL14 OL-14 OL-13 105.2400 105.1500
71 OoL16 OL-16 OL-15 105.9500 105.7700
72 oL15 OL-15 OL-14 105.7700 105.2400
73 oL19 OL-19 OL-18 106.8000 106.7000
74 0oL18 OL-18 OL-17 106.7000 106.3800
75 oL17 OoL-17 OL-16 106.3800 105.9500
76 oL20 OL-20 OL-19 106.9700 106.8000
77 oL22 OL-22 OoL-21 107.5000 107.2700
78 oL21 OL-21 OL-20 107.2700 106.9700
79 L140 BD-13 OL-22 107.6700 107.5000
80 overflow OL-13 BD-05 106.8000 106.3900
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2-Year Storm — Selected XP-SWMM Result 40f8

Conduit Convergence Criteria |

Conduit Full Conduit
Name Flow Slope
DMO1 39.5627 0.0120
DMO7 153.5196 0.0614
DMO5 81.0744 0.0171
DMO4 127.9955 0.0082
DM0O2 26.9451 0.0056
DM08 65.7552 0.0113
BW18 4.8173 0.0067
BW17 3.7195 0.0040
BW14 4.0698 0.0048
BW12 4.7477 0.0065
BW10 6.5268 0.0124
BWO7 6.3678 0.0118
BWO5 7.0920 0.0074
BWO1 34.5954 0.0924
DM09 86.0028 0.0193
BEO1 70.7522 0.2312
DM20 7.1447 0.0142
DM19 8.6037 0.0676
DM17 39.6543 0.0356
DM15 15.2729 0.0108
DM10 52.0399 0.0071
BDO2 43.7007 0.0068
BDO1 53.4764 0.0075
BD0O9 8.0787 0.0015
BDO7 11.3446 0.0029
BDO6 15.2029 0.0028
BDO5 11.7963 0.0017
BDO3 34.3813 0.0081
BE10 6.4512 0.0044
BEO9 8.6144 0.0034
BEO6 12.1979 0.0156

wo9 2.8914 0.0056
woé 2.1279 0.0030
wo4 3.6146 0.0088
wo2 8.8183 0.0522
wo1i 31.6905 0.0776
wi2 9.0678 0.0552
DMO3 18.2082 0.0067
BW16 4.5010 0.0059
BWO9 4.5147 0.0068
BDO4 13.7761 0.0023
DM16 31.2824 0.0222
DM18 55.3931 0.0695
BEO2 14.6329 0.0099
BEO5 7.2920 0.0025
BEO4 9.9548 0.0046
BEO3 24.4243 0.0276
BE13 10.7235 0.0320
BE12 11.4596 0.0365
BE11 11.8064 0.0147
wii 1.5962 0.0017
w10 6.9075 0.0320
wo8 5.2802 0.0187
wo7 7.9778 0.0427
wos 1.3086 0.0011
OL05 30.0173 0.0023
0oL04 28.2690 0.0021
0oL03 28.2500 0.0021
0L02 28.8770 0.0022
L121 40.1690 0.0042
L122 42.4517 0.0047
0oL09 27.3357 0.0019
0L08 27.7906 0.0020
oLo7 27.6978 0.0020
0oL06 22.0507 0.0013
0oL13 28.4174 0.0021
oL12 27.8093 0.0020
oL11 27.9531 0.0020
oL10 27.4699 0.0020
OoL14 26.5432 0.0018
OoL16 27.5452 0.0020
OoL15 27.5939 0.0020
oL19 27.9790 0.0020
OL18 27.4418 0.0020
oL17 27.8931 0.0020
oL20 26.7691 0.0019
oL22 27.9419 0.0020
oL21 28.0747 0.0021
L140 29.8878 0.0023
Overflow 1.4979 0.0021
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Table E15 - SPREADSHEET INFO

Conduit Flow and Junction Depth Information for use in

spreadsheets.

maximum of a subset of all the time steps in the run.

LIST

The maximum values in this table are the |
true maximum values because they sample every time step.|
The values in the review results may only be the

Note: These flows are only the flows in a single barrel.|

Conduit Maximum Total Maximum Maximum  ## Junction Invert Maximum
Name Flow Flow Velocity Volume  ## Name Elevation Elevation
(cfs) (Ft"3) (ft/s) (Ft"3) ## (fr) (fv)
#Hit
DMO1 53.8321 921455.2474 7.6971 1301.6345 #Hit DM-02 55.1200 60.3912
DMO7 59.4382 926440.8684 18.1441 827.1731 #H#t DM-01 51.7000 54.0827
DM05 59.4403 926167.6118 10.5272 1758.4101  ## DM-03 56.0200 63.9184
DMO4 59.4410 925887 .8694 4.5321 5533.8533 #Hit DM-05 58.9000 68.9497
DM02 53.8245 921729.1583 7.5408 1186.6594  ## DM-06 63.1000 71.1419
DMO8 54.9114 848509.5555 9.8144 514.6789  ## DM-08 85.6800 87.0073
BW18 1.5564 21993.4037 3.8295 35.2172  ## DM-09 90.5000 92.8282
BW17 1.5553 21981.5295 3.2637 52.7447 #H#t DM-10 91.7900 93.7238
BW14 1.5533 21959.0102 3.4842 42.8206  ## BW-01 98.0100 98.2259
BW12 1.5526 21945.4540 3.8523 21.4946  ## BW-05 98.9100 99.3776
BW10 1.5525 21937.7086 4.8044 14.0779 #H#t BW-07 100.9200 101.3134
BWO7 1.5518 21918.4438 4.7601 14.2322  ## BW-10  102.9000 103.2891
BWO5 1.5514 21905.2007 3.8090 8.1521  ## BW-12  103.7200 104.1980
BWO1 1.5513 21900.7469 4.8677 21.5657 #H#t BW-14 104.7600 105.2698
DM09 54.9209 848753.6561 11.1581 357.2962  ## BW-17  106.1700 106.7094
BEO1 16.2045 241068.6098 22.0589 3.6545  #i# BW-18  106.7600 107.2247
DM20 6.8763 98148.4363 6.4382 42.2086  ## DM-11 93.0700 95.4295
DM19 6.8751 98136.4542 11.8411 8.5066  ## DM-14 94.7000 96.8898
DM17 22.7860 339116.1613 12.1735 295.1056  ## DM-17  105.0300 108.6866
DM15 22.7769 338878.9432 9.3796 364.9699  ## DM-19  120.1600 121.0549
DM10 53.4068 826944 .5288 9.1367 975.0265  ## BE-05  157.4900 161.2659
BD02 1.7879  2769.0553 3.3878 29.8061  ## DM-20  129.5000 130.1760
BDO1 1.7777 2766.4339 1.7101 859.2564 #Hit DM-21 131.3500 132.4140
BD0O9 0.0000 0.0000 0.0000 0.0000  ## BD-01 96.8200 97.1942
BDO7 0.0000 0.0000 0.0000 0.0000  ## BD-02  101.4700 101.8611
BDO6 0.0000 0.0000 0.0000 60.3624  ## BD-03  102.8300 103.2200
BDO5 1.8175 2738.7139 2.1576 148.2528 #H#t BD-05 103.7700 104.3666
BDO3 1.8126  2744.0653 3.7060 23.4612  ## BD-06  105.0100 105.0100
BE10 5.1976 75208.0394 3.8486 824.3614 #Hit BD-07 106.5400 106.5400
BEO9 5.5003 75152.3194 2.5850 1028.2992  ## BD-09  107.1000 107.1000
BEO6 12.1986 181762.0951 6.9669 430.7450  ## BD-13  107.6700 109.9245
w09 0.8315 11631.1301 1.3271 345.1237 #Hit BE-06 161.4600 166.1461
woe -2.4043 -42995.6281 -2.9818 27.0881  ## BE-09  162.9100 166.6361
wo4 -2.4011 -42901.1010 -2.9852 79.8526  ## BE-13  188.6100 189.2411
wo2 -2.4014 -42809.6953 -4.1595 41.7258 #Hit W-10 107.7200 108.6335
wo1 2.4014 42804.2957 10.5351 0.8141 #Hit W-07 99.1500 104.3630
wi2 0.4833  6889.0408 4.1407 16.3759  ## W-13  115.3000 115.4567
DMO3 53.8766 921951.0079 10.7302 411.2441  ## W-05 99.2300 104.1435
BW16 1.5543 21971.0564 3.7571 37.1898  ## W-03  100.0600 103.7761
BWO9 1.5525 21927.3014 3.8948 20.7732  ## w-02  102.3600 102.6397
BDO4 1.8094  2741.1031 2.3096 107.4803  ## w-01 91.6500 91.9279
DM16 22.7773 339055.0716 9.5606 542.0824 #Hit DM-04 56.5600 68.4500
DM18 22.8268 339167.1755 16.0350 32.5549  ## BW-16  105.6000 106.0750
BE02 16.2049 241089.4598 7.2157 84.0977  ## BW-09  101.8900 102.3700
BEO5S 12.2104 181649.2666 5.0417 668.9489 #Hit BD-04 103.4700 104.0534
BEO4 16.2249 241380.5392 6.9864 301.4034  ## DM-16  101.2600 106.7172
BEO3 16.2139 241263.5268 10.2402 269.5387  ## DM-18  110.1400 111.4386
BE13 5.2775 75356.3021 8.5613 11.1670 #Hit BE-01 134.5200 135.0895
BE12 5.2765 75329.3081 8.9368 12.8540  ## BE-02  136.8800 140.2923
BE11 5.2748 75275.8143 6.0900 304.8639  ## BE-03  156.1200 157.1714
wil -0.4753 -6812.0952 -0.8570 91.0299 #Hit BE-04 156.8300 159.4374
w10 0.4778 6831.1722 2.6336 57.2540 #Hit BE-10 164.9200 167.8494
wo8 -0.0638 -4926.4412 -0.5440 107.8410  ## BE-11  171.4500 172.1755
wo7 0.1227 4934 .3587 1.5420 61.7970 #Hit BE-12 178.3700 178.9658
W05 -2.4019 -43015.7346 -2.9827 21.4894 #Hit W-12 102.7100 104.3865
OLO5 29.3720 485829.2380 5.0159 866.7627  ## W-11  102.5800 104.3706
oLo4 29.3679 485686 .4805 5.1132 676.8995 #Hit W-09 105.2600 108.4470
0oL03 29.3693 485540.9568 5.3869 775.4821  ## W-08  108.1200 108.1243
0oL02 29.3709 485397.6102 6.0677 316.9249  ## W-06 99.2500 104.2398
L121 22.7274 338807 .5557 4.3108 1124.6544 #Hit OoL-02 102.5800 104.5439
L122 51.8426 824010.0959 7.7351 1165.4548  ## OL-03  102.8900 105.0748
0oL09 29.4240 486342.3042 4.6480 486.2503  ## OL-04  103.1400 105.4222
0oL08 29.4070 486228.4697 4.6809 931.5218  ## OL-05  103.4900 105.8110
oLo7 29.3886 486068.5087 4.7393 892.9928  ## OL-01 93.9300 96.6795
0OL06 29.3772 485945.0426 4.8314 424.9280  ## OL-09  104.3200 106.8400
0oL13 29.5320 486707.2476 4.5989 367.1550  ## OL-08  104.1700 106.6697
oL12 29.5043 486605.1387 4.5884 796.8924  ## OL-07  103.8700 106.3353
oL11 29.4714 486479.7547 4.6000 691.2720  ## OL-06  103.5800 105.9987
oL10 29.4459 486358.1753 4.6138 776.3718  ## OL-13  105.1500 107.7198
OoL14 25.2944 390532.8977 3.9580 314.8309  ## OL-12  105.0300 107.5995
OoL16 25.1776 390840.8820 4.1124 559.7434  ## OL-11  104.7800 107.3356
OoL15 25.2296 390676.0443 4.0746 1680.6788  ## OL-10 104.5600 107.1045
oL19 25.2678 391244.4792 4.3432 288.3158  ## OL-14  105.2400 107.7936
OL18 25.2315 391144 .5544 4.3042 966.6842 #Hit OL-15 105.7700 108.2234
oL17 25.1749 390981.4591 4.2265 1280.6765  ## OL-16  105.9500 108.3740
0oL20 25.2943 391315.3035 4.3463 534.0430  ## OL-17  106.3800 108.7413
oL22 25.3866 391546.7305 4.4307 653.9760  ## OL-18  106.7000 109.0344
oL21 25.3385 391423.8357 4.3951 851.9043  ## OL-19  106.8000 109.1228
L140 25.4217 391627.8598 4.4939 418.5360  ## OL-20  106.9700 109.2920
Overflow 1.8297 2734.6641 2.5173 121.2457 #Hit OoL-21 107.2700 109.5664
FREE # 1 53.8579 921451.8971 0.0000 0.0000  ## OL-22  107.5000 109.7837
FREE # 2 2.4014 42804.2065 0.0000 0.0000  ##
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Table El5a - SPREADSHEET REACH LIST

|

| Peak flow and Total Flow listed by Reach or those
1 conduits or diversions having the same
|

upstream and downstream nodes.

Upstream Downstream Maximum Total
Node Node Flow Flow
(cfs) (fen3)

DM-02 DM-01 53.8321 921455.247
DM-08 DM-06 59.4382 926440.868
DM-06 DM-05 59.4403 926167.612
DM-05 DM-04 59.4410 925887.869
DM-03 DM-02 53.8245 921729.158
DM-09 DM-08 54.9114 848509.555
BW-18 BW-17 1.5564 21993.4037
BW-17 BW-16 1.5553 21981.5295
BW-14 BW-12 1.5533 21959.0102
BW-12 BW-10 1.5526 21945.4540
BW-10 BW-09 1.5525 21937.7086
BW-07 BW-05 1.5518 21918.4438
BW-05 BW-01 1.5514 21905.2007
BW-01 DM-10 1.5513 21900.7469
DM-10 DM-09 54.9209 848753.656
BE-01 DM-19 16.2045 241068.610
DM-21 DM-20 6.8763 98148.4363
DM-20 DM-19 6.8751 98136.4542
DM-18 DM-17 22.7860 339116.161
DM-16 DM-14 22.7769 338878.943
DM-11 DM-10 53.4068 826944 .529
BD-02 BD-01 1.7879 2769.0553
BD-01 DM-11 1.7777 2766.4339
BD-05 BD-04 1.8175 2738.7139
BD-03 BD-02 1.8126 2744 .0653
BE-10 BE-09 5.1976 75208.0394
BE-09 BE-06 5.5003 75152.3194
BE-06 BE-05 12.1986 181762.095
W-10 W-09 0.8315 11631.1301
W-06 w-07 2.4043 42995.6281
Ww-03 W-05 2.4011 42901.1010
W-02 W-03 2.4014 42809.6953
W-02 W-01 2.4014 42804 .2957
w-13 w-12 0.4833 6889.0408
DM-04 DM-03 53.8766 921951.008
BW-16 BW-14 1.5543 21971.0564
BW-09 BW-07 1.5525 21927.3014
BD-04 BD-03 1.8094 2741.1031
DM-17 DM-16 22.7773 339055.072
DM-19 DM-18 22.8268 339167.176
BE-02 BE-01 16.2049 241089.460
BE-05 BE-04 12.2104 181649.267
BE-04 BE-03 16.2249 241380.539
BE-03 BE-02 16.2139 241263.527
BE-13 BE-12 5.2775 75356.3021
BE-12 BE-11 5.2765 75329.3081
BE-11 BE-10 5.2748 75275.8143
w-11 W-12 0.4753 6812.0952
w-11 w-07 0.4778 6831.1722
Ww-08 W-09 0.0638 4926.4412
Ww-08 w-07 0.1227 4934.3587
W-05 W-06 2.4019 43015.7346
OL-05 OL-04 29.3720 485829.238
OL-04 OL-03 29.3679 485686 .480
OL-03 OL-02 29.3693 485540.957
OL-02 OL-01 29.3709 485397.610
DM-14 OL-01 22.7274 338807.556
OL-01 DM-11 51.8426 824010.096
OL-09 OL-08 29.4240 486342.304
OL-08 OoL-07 29.4070 486228.470
OL-07 OL-06 29.3886 486068 .509
OL-06 OL-05 29.3772 485945.043
OL-13 OoL-12 29.5320 486707 .248
OL-12 OL-11 29.5043 486605.139
OoL-11 OL-10 29.4714 486479.755
OL-10 OL-09 29.4459 486358.175
OL-14 OL-13 25.2944 390532.898
OL-16 OL-15 25.1776 390840.882
OL-15 OL-14 25.2296 390676.044
OL-19 OL-18 25.2678 391244 .479
OL-18 OoL-17 25.2315 391144.554
OoL-17 OL-16 25.1749 390981.459
OL-20 OL-19 25.2943 391315.304
OoL-22 OoL-21 25.3866 391546.731
OoL-21 OL-20 25.3385 391423.836
BD-13 OL-22 25.4217 391627.860
OL-13 BD-05 1.8297 2734.6641
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# Table E16. New Conduit Information Section

*

# Conduit Invert (IE) Elevation and Conduit #
# Maximum Water Surface (WS) Elevations #

Conduit Name Upstream Node Downstream Node 1E Up 1E Dn WS Up WS Dn Conduit Type
DMO1 DM-02 DM-01 55.1200 51.7000 60.3901 54.0827 Circular
DMO7 DM-08 DM-06 85.6800 63.1000 87.0073  71.1419 Circular
DMO5 DM-06 DM-05 63.1000 58.9000 71.1419 68.9448 Circular
DMO4 DM-05 DM-04 58.9000 56.6000 68.9448 68.4500 Circular
DM02 DM-03 DM-02  56.0200 55.1200 63.9186 60.3901 Circular
DM08 DM-09 DM-08 90.5000 85.6800 92.8282 87.0073 Circular
BW18 BW-18 BW-17 106.7600 106.1700 107.2247 106.7094 Circular
BW17 BW-17 BW-16 106.1700 105.6000 106.7094 106.0750 Circular
BW14 BW-14 BW-12 104.7600 103.7200 105.2698 104.1980 Circular
BW12 BW-12 BW-10 103.7200 102.9000 104.1980 103.2891 Circular
BW10 BW-10 BW-09 102.9000 101.8900 103.2891 102.3700 Circular
BWO7 BW-07 BW-05 100.9200 98.9100 101.3134 99.3776 Circular
BWO5 BW-05 BW-01 98.9100 98.0100 99.3776  98.2259 Circular
BWO1 BW-01 DM-10 98.0100 91.7900 98.2259  93.7238 Circular
DM0O9 DM-10 DM-09 91.7900 90.5000 93.7238 92.8282 Circular
BEOL BE-01 DM-19 134.5200 120.1600 135.0895 121.0549 Circular
DM20 DM-21 DM-20 131.3500 129.5000 132.4140 130.1760 Circular
DM19 DM-20 DM-19 129.5000 120.1600 130.1760 121.0549 Circular
DM17 DM-18 DM-17 110.1400 105.0300 111.4386 108.6866 Circular
DM15 DM-16 DM-14 101.2600 97.9100 106.7172 99.5549 Circular
DM10 DM-11 DM-10 93.0700 91.7900 95.4295 93.7238 Circular
BDO2 BD-02 BD-01 101.4700 98.3100 101.8611 98.6964 Circular
BDO1 BD-01 DM-11 96.8200 93.0700 97.1942 95.4295 Circular
BDO9 BD-09 BD-07 107.1600 106.5400 106.5400 106.5400 Circular
BDO7 BD-07 BD-06 106.5600 105.2700 105.0100 105.0100 Circular
BDO6 BD-06 BD-05 105.0100 103.7700 105.0100 104.3666 Circular
BDO5 BD-05 BD-04 103.7700 103.4700 104.3666 104.0534 Circular
BDO3 BD-03 BD-02 102.8300 101.4700 103.2200 101.8611 Circular
BE10 BE-10 BE-09 164.9200 162.9100 167.8494 166.6361 Circular
BEO9 BE-09 BE-06 162.9100 161.4600 166.6361 166.1461 Circular
BEO6 BE-06 BE-05 162.4600 157.4900 166.1460 161.2659 Circular

wo9 W-10 W-09 107.7200 105.2800 108.6335 108.4470 Circular
wo6 W-06 W-07  99.2500 99.1500 104.2398 104.3630 Circular
wo4 W-03 W-05 100.1000 99.2300 103.7761 104.1435 Circular
wo2 W-02 W-03 102.8000 100.0700 103.4631 103.7761 Circular
woi w-02 W-01 102.3600 91.6500 102.6397 91.9279 Circular
wi2 W-13 W-12 115.3000 102.7100 115.4567 104.3865 Circular
DMO3 DM-04 DM-03 56.5600 56.0200 68.4500 63.9184 Circular
BW16 BW-16 BW-14 105.6000 104.7600 106.0750 105.2698 Circular
BWO9 BW-09 BW-07 101.8900 100.9200 102.3700 101.3134 Circular
BDO4 BD-04 BD-03 103.4700 102.8300 104.0534 103.2200 Circular
DM16 DM-17 DM-16 105.0300 101.2600 108.6866 106.7172 Circular
DM18 DM-19 DM-18 120.1600 110.1400 121.0549 111.4386 Circular
BEO2 BE-02 BE-01 136.8800 134.5200 140.2923 135.0895 Circular
BEO5 BE-05 BE-04 157.4900 156.8300 161.2659 159.4374 Circular
BEO4 BE-04 BE-03 156.8300 156.1200 159.4374 157.1714 Circular
BEO3 BE-03 BE-02 156.1200 136.8800 157.1714 140.2923 Circular
BE13 BE-13 BE-12 188.6100 178.3700 189.2411 178.9658 Circular
BE12 BE-12 BE-11 178.3700 171.4500 178.9658 172.1755 Circular
BE1l BE-11 BE-10 171.4500 164.9200 172.1755 167.8494 Circular
wil w-11 W-12 102.9400 102.7500 104.3706 104.3865 Circular
w10 w-11 W-07 102.5800 100.2900 104.3706 104.3630 Circular
wos w-08 W-09 108.2600 105.2600 108.3608 108.4470 Circular
wo7 w-08 W-07 108.1200 100.4000 108.1238 104.3630 Circular
wo5 W-05 W-06  99.2800 99.2500 104.1435 104.2398 Circular
OL05 OL-05 OL-04 103.4900 103.1400 105.8110 105.4222 Circular
oL04 OL-04 OL-03 103.1400 102.8900 105.4222 105.0748 Circular
0oLo3 OL-03 OL-02 102.8900 102.5800 105.0748 104.5439 Circular
0oL02 OL-02 OL-01 102.5800 102.4300 104.5439 104.1837 Circular
L121 DM-14 OL-01 94.7000 93.9300 96.8898 96.6795 Circular
L122 OL-01 DM-11  93.9300 93.0700 96.6795 95.4295 Circular
OL09 OL-09 OL-08 104.3200 104.1700 106.8400 106.6697 Circular
oLo8 OL-08 OL-07 104.1700 103.8700 106.6697 106.3353 Circular
oLo7 OL-07 OL-06 103.8700 103.5800 106.3353 105.9987 Circular
OL06 OL-06 OL-05 103.5800 103.4900 105.9987 105.8110 Circular
oL13 OL-13 OL-12 105.1500 105.0300 107.7198 107.5995 Circular
oL12 OL-12 OL-11 105.0300 104.7800 107.5995 107.3356 Circular
oL11 OL-11 OL-10 104.7800 104.5600 107.3356 107.1045 Circular
oL10 OL-10 OL-09 104.5600 104.3200 107.1045 106.8400 Circular
OoL14 OL-14 OL-13 105.2400 105.1500 107.7936 107.7198 Circular
OoL16 OL-16 OL-15 105.9500 105.7700 108.3740 108.2234 Circular
oL15 OL-15 OL-14 105.7700 105.2400 108.2234 107.7936 Circular
oL19 OL-19 OL-18 106.8000 106.7000 109.1228 109.0344 Circular
oL18 OL-18 OL-17 106.7000 106.3800 109.0344 108.7413 Circular
oL17 OoL-17 OL-16 106.3800 105.9500 108.7413 108.3740 Circular
oL20 OL-20 OL-19 106.9700 106.8000 109.2920 109.1228 Circular
oL22 OL-22 OL-21 107.5000 107.2700 109.7837 109.5664 Circular
oL21 OoL-21 OL-20 107.2700 106.9700 109.5664 109.2920 Circular
L140 BD-13 OL-22 107.6700 107.5000 109.9245 109.7837 Circular
Overflow OL-13 BD-05 106.8000 106.3900 107.7198 106.9657 Circular
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The maximum volume

in the node including the volume in the

is the total

Table E20 - Junction Flooding and Volume Listing.

volume

flooded storage area. This is the max
volume at any time. The volume in the

flooded storage area is the total volume

above the ground elevation, where the
flooded pond storage area starts.

Out of Passed to 2D cell

1D-System OR Volume Stored

Junction Surcharged Flooded (Flooded Maximum in allowed Flood
Name Time (min) Time(min) Volume) Volume Pond of 1D-System
DM-02 33.4722 0.0000 0.0000 66.2265 0.0000
DM-01 0.0000 0.0000 0.0000 29.9405 0.0000
DM-03 48.4444 0.0000 0.0000 99.2534 0.0000
DM-05 32.7222 0.0000 0.0000 126.2234 0.0000
DM-06 28.6111 0.0000 0.0000 101.0541 0.0000
DM-08 0.0000 0.0000 0.0000 16.6787 0.0000
DM-09 0.0000 0.0000 0.0000 29.2564 0.0000
DM-10 0.0000 0.0000 0.0000 24.2999 0.0000
BW-01 0.0000 0.0000 0.0000 2.7125 0.0000
BW-05 0.0000 0.0000 0.0000 5.8759 0.0000
BW-07 0.0000 0.0000 0.0000 4.9429 0.0000
BW-10 0.0000 0.0000 0.0000 4.8892 0.0000
BW-12 0.0000 0.0000 0.0000 6.0063 0.0000
BW-14 0.0000 0.0000 0.0000 6.4056 0.0000
BW-17 0.0000 0.0000 0.0000 6.7784 0.0000
BW-18 0.0000 0.0000 0.0000 5.8393 0.0000
DM-11 0.0000 0.0000 0.0000 29.6500 0.0000
DM-14 0.0000 0.0000 0.0000 27.5166 0.0000
DM-17 15.1944 0.0000 0.0000 45.9488 0.0000
DM-19 0.0000 0.0000 0.0000 11.2448 0.0000
BE-05 34.1667 0.0000 0.0000 47.4485 0.0000
DM-20 0.0000 0.0000 0.0000 8.4946 0.0000
DM-21 0.0000 0.0000 0.0000 13.3702 0.0000
BD-01 0.0000 0.0000 0.0000 4.7022 0.0000
BD-02 0.0000 0.0000 0.0000 4.9151 0.0000
BD-03 0.0000 0.0000 0.0000 4.9008 0.0000
BD-05 0.0000 0.0000 0.0000 7.4969 0.0000
BD-06 0.0000 0.0000 0.0000 0.0000 0.0000
BD-07 0.0000 0.0000 0.0000 0.0000 0.0000
BD-09 0.0000 0.0000 0.0000 0.0000 0.0000
BD-13 0.0000 0.0000 0.0000 28.3295 0.0000
BE-06 22.9778 0.0000 0.0000 58.8852 0.0000
BE-09 19.4583 0.0000 0.0000 46.8218 0.0000
BE-13 0.0000 0.0000 0.0000 7.9309 0.0000
W-10 0.0000 0.0000 0.0000 11.4788 0.0000
w-07 1307.8333 0.0000 0.0000 65.5068 0.0000
w-13 0.0000 0.0000 0.0000 1.9693 0.0000
W-05 1323.7083 0.0000 0.0000 61.7430 0.0000
W-03 1310.7500 0.0000 0.0000 46.6961 0.0000
W-02 0.0000 0.0000 0.0000 3.5150 0.0000
w-01 0.0000 0.0000 0.0000 3.4927 0.0000
DM-04 43.6667 15.1111 3613.6406 149.4097 0.0000
BW-16 0.0000 0.0000 0.0000 5.9695 0.0000
BW-09 0.0000 0.0000 0.0000 6.0322 0.0000
BD-04 0.0000 0.0000 0.0000 7.3316 0.0000
DM-16 33.8611 0.0000 0.0000 68.5756 0.0000
DM-18 0.0000 0.0000 0.0000 16.3178 0.0000
BE-01 0.0000 0.0000 0.0000 7.1569 0.0000
BE-02 26.2500 0.0000 0.0000 42.8791 0.0000
BE-03 0.0000 0.0000 0.0000 13.2118 0.0000
BE-04 29.5000 0.0000 0.0000 32.7648 0.0000
BE-10 12.6500 0.0000 0.0000 36.8113 0.0000
BE-11 0.0000 0.0000 0.0000 9.1167 0.0000
BE-12 0.0000 0.0000 0.0000 7.4870 0.0000
w-12 48.6667 0.0000 0.0000 21.0668 0.0000
w-11 33.7222 0.0000 0.0000 22.5002 0.0000
W-09 1331.0417 1225.9722 6273.7379 40.0478 0.0000
w-08 0.0000 0.0000 0.0000 0.0476 0.0000
W-06 1324.2917 0.0000 0.0000 62.7014 0.0000
OoL-02 0.0000 0.0000 0.0000 24.6784 0.0000
OL-03 0.0000 0.0000 0.0000 27.4537 0.0000
OL-04 0.0000 0.0000 0.0000 28.6782 0.0000
OL-05 0.0000 0.0000 0.0000 29.1652 0.0000
OL-01 0.0000 0.0000 0.0000 34.5499 0.0000
OoL-09 0.0000 0.0000 0.0000 31.6665 0.0000
OL-08 0.0000 0.0000 0.0000 31.4112 0.0000
OoL-07 0.0000 0.0000 0.0000 30.9793 0.0000
OL-06 0.0000 0.0000 0.0000 30.3936 0.0000
OL-13 0.0000 0.0000 0.0000 32.2924 0.0000
OoL-12 0.0000 0.0000 0.0000 32.2883 0.0000
OL-11 0.0000 0.0000 0.0000 32.1133 0.0000
OL-10 0.0000 0.0000 0.0000 31.9744 0.0000
OL-14 0.0000 0.0000 0.0000 32.0886 0.0000
OL-15 0.0000 0.0000 0.0000 30.8297 0.0000
OL-16 0.0000 0.0000 0.0000 30.4600 0.0000
OoL-17 0.0000 0.0000 0.0000 29.6717 0.0000
OL-18 0.0000 0.0000 0.0000 29.3337 0.0000
OoL-19 0.0000 0.0000 0.0000 29.1885 0.0000
OL-20 0.0000 0.0000 0.0000 29.1786 0.0000
OoL-21 0.0000 0.0000 0.0000 28.8568 0.0000
OoL-22 0.0000 0.0000 0.0000 28.6968 0.0000
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Conduit Convergence Criteria |

Conduit Full Conduit
Name Flow Slope
DMO1 39.5627 0.0120
DMO7 153.5196 0.0614
DMO5 81.0744 0.0171
DMO4 20.1580 0.0082
DM0O2 26.9451 0.0056
DM08 65.7552 0.0113
BW18 4.8173 0.0067
BW17 3.7195 0.0040
BW14 4.0698 0.0048
BW12 4.7477 0.0065
BW10 6.5268 0.0124
BWO7 6.3678 0.0118
BWO5 7.0920 0.0074
BWO1 34.5954 0.0924
DM09 86.0028 0.0193
BEO1 70.7522 0.2312
DM20 7.1447 0.0142
DM19 8.6037 0.0676
DM17 39.6543 0.0356
DM15 15.2729 0.0108
DM10 52.0399 0.0071
BDO2 43.7007 0.0068
BDO1 53.4764 0.0075
BD0O9 8.0787 0.0015
BDO7 11.3446 0.0029
BDO6 15.2029 0.0028
BDO5 11.7963 0.0017
BDO3 34.3813 0.0081
BE10 3.9672 0.0044
BE09 5.7108 0.0034
BEO6 12.1979 0.0156

wo9 2.8914 0.0056
woé 2.1279 0.0030
wo4 3.6146 0.0088
wo2 8.8183 0.0522
wo1i 31.6905 0.0776
wi2 9.0678 0.0552
DMO3 18.2082 0.0067
BW16 4.5010 0.0059
BWO9 4.5147 0.0068
BDO4 13.7761 0.0023
DM16 21.9106 0.0222
DM18 55.3931 0.0695
BEO2 14.6329 0.0099
BEO5 7.2920 0.0025
BEO4 9.9548 0.0046
BEO3 24.4243 0.0276
BE13 10.7235 0.0320
BE12 11.4596 0.0365
BE11 7.2605 0.0147
wii 1.5962 0.0017
w10 6.9075 0.0320
wo8 5.2802 0.0187
wo7 7.9778 0.0427
wos 1.3086 0.0011
OL05 30.0173 0.0023
0oL04 28.2690 0.0021
0oL03 28.2500 0.0021
0L02 28.8770 0.0022
L121 40.1690 0.0042
L122 42.4517 0.0047
0oL09 27.3357 0.0019
0L08 27.7906 0.0020
oLo7 27.6978 0.0020
0oL06 22.0507 0.0013
0oL13 28.4174 0.0021
oL12 27.8093 0.0020
oL11 27.9531 0.0020
oL10 27.4699 0.0020
OoL14 26.5432 0.0018
OoL16 27.5452 0.0020
OoL15 27.5939 0.0020
oL19 27.9790 0.0020
OL18 27.4418 0.0020
oL17 27.8931 0.0020
oL20 26.7691 0.0019
oL22 27.9419 0.0020
oL21 28.0747 0.0021
L140 29.8878 0.0023
Overflow 1.4979 0.0021
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Table E15 - SPREADSHEET INFO

Conduit Flow and Junction Depth Information for use in
in this table are the
true maximum values because they sample every time step.

spreadsheets.

The maximum values

LIST

The values in the review results may only be the

maximum of a subset of all the time steps in the run.
Note: These flows are only the flows in a single barrel.

Conduit Maximum Total Maximum Maximum  ## Junction Invert Maximum
Name Flow Flow Velocity Volume  ## Name Elevation Elevation
(cfs) (ftr3) (ft/s) (Ft73) ## (fr) (ft)
Hit
DMO1 38.7388 1334908.595 6.3575 951.2262  ## DM-02 55.1200 57.5831
DMO7 79.3886 1435457.570 17.6658 1186.5141 #Hit DM-01 51.7000 53.7258
DMO5 79.3909 1435099.895 11.0480 1762.2894  ## DM-03 56.0200 59.3550
DMO4 38.8086 1335955.152 7.7481 1413.2626  ## DM-05 58.9000 70.0000
DMO2 38.7404 1335310.010 5.3425 1098.2168  ## DM-06 63.1000 73.8961
DMO8 71.2234 1313290.041 10.4245 873.4746 #H#t DM-08 85.6800 87.4036
BW18 2.4098 34706.8226 4.2577 53.2762  ## DM-09 90.5000 944806
BW17 2.4087 34692.0754 3.6813 87.3688 #Hit DM-10 91.7900 95.3717
BW14 2.4066 34659.8277 3.8974 74.6475 #H#t BW-01 98.0100 98.2753
BW12 2.4060 34641.4178 4.3789 37.7777  ## BW-05 98.9100 99.4985
BW10 2.4059 34631.2801 5.3603 24.7727  ## BW-07  100.9200 101.4185
BWO7 2.4052 34605.8291 5.3775 24.3880  ## BW-10  102.9000 103.3974
BWO5 2.4050 34588.3832 4.3957 13.3831  ## BW-12  103.7200 104.3261
BWO1 2.9926 34579.2522 8.6965 53.2068  ## BW-14  104.7600 105.4191
DM09 71.6544 1313597.496 11.3138 490.0487  ## BW-17  106.1700 106.8639
BEOL 18.8377 368378.2249 22.3671 6.4966  ## BW-18  106.7600 107.3602
DM20 10.5975 153853.8941 8.3858 163.3163  ## DM-11 93.0700 97.5671
DM19 10.5921 153839.6097 13.1270 14 .5197 #Hit DM-14 94.7000 99.8316
DM17 29.4299 522107.8716 12.0015 459.3522  ## DM-17  105.0300 113.2000
DM15 25.2804 517134.9621 10.3352 442.5009  ## DM-19  120.1600 121.3766
DM10 69.3741 1279136.310 9.7785 1324.5795 #Hit BE-05 157.4900 161.8951
BDO2 4.1159  9922.3158 4.3593 81.2042  ## DM-20  129.5000 134.7886
BDO1 4.5803  9933.8899 2.8399 2593.4458  ## DM-21  131.3500 138.6524
BDO9 0.0000 0.0000 0.0000 0.0000  ## BD-01 96.8200 97.5719
BDO7 0.0000 0.0000 0.0000 0.0000  ## BD-02  101.4700 102.0571
BDO6 0.0000 0.0000 0.0000 163.7568  ## BD-03  102.8300 103.4152
BDO5 4.1251 9852.1318 2.7537 261.3888 #Hit BD-05 103.7700 104.6793
BDO3 4.1233  9879.5421 4.7203 63.0944  ## BD-06  105.0100 105.0100
BE10 5.1765 113652.4288 4.1352 571.8751  ## BD-07  106.5400 106.5400
BEO9 4.9783 107797.1125 2.7885 759.9993  ## BD-09  107.1000 107.1000
BEO6 12.4110 275370.2713 6.9707 503.9120 #H#t BD-13 107.6700 114.0600
wo9 1.2794 18288.7329 1.5641 346.8600  ## BE-06  161.4600 166.8991
wo6 -3.7399 -63821.2022 -4.6052 27.0875  ## BE-09  162.9100 166.9400
wo4 -3.7381 -63721.8511 -4.6239 80.2838  ## BE-13  188.6100 189.4786
wo2 -3.7382 -63630.3091 -5.3261 41.8767  ## W-10  107.7200 108.8978
wo1 3.7382 63624.0357 12.0164 1.3902 ## w-07 99.1500 105.5342
w12 0.9767 10787.7221 6.4607 33.5381 #Hit W-13 115.3000 115.4787
DMO3 38.7914 1335601.348 7.8526 411.2459  ## W-05 99.2300 105.0129
BW16 2.4077 34677.1407 4.1886 66.7752  ## W-03  100.0600 104.1307
BWO9 2.4058 34618.1956 4.4120 36.0705  ## W-02  102.3600 102.7081
BDO4 4.1223  9867.5837 3.0173 282.7949  ## w-01 91.6500 91.9971
DM16 25.3919 517346.2122 10.3198 417.0220  ## DM-04 56.5600 61.7770
DM18 29.4292 522164.1985 16.0753 247.2578 #Hit BW-16 105.6000 106.2123
BEO2 18.8377 368403.6957 8.3138 94.4977  ## BW-09  101.8900 102.5022
BEO5 12.4389 275207.0558 5.1258 668.8828  ## BD-04  103.4700 104.3431
BEO4 18.8406 368782.2101 7.9958 326.1165 #Hit DM-16 101.2600 108.4716
BEO3 18.8381 368618.9573 10.5262 418.3706  ## DM-18  110.1400 115.9326
BE13 8.1084 117845.1502 9.3468 109.6299  ## BE-01  134.5200 135.1365
BE12 8.1075 117807.1861 9.1254 225.5579 #Hit BE-02 136.8800 141.8503
BE11 8.1069 117732.0751 6.4366 455.1686 #Hit BE-03 156.1200 157.3479
wii -0.7363 -10698.4398 -1.0267 91.0294  ## BE-04  156.8300 160.0180
w10 0.7322 10716.8040 2.9612 57.6724 #Hit BE-10 164.9200 170.2400
wos -0.0638 -5105.1437 -0.5440 107.8410  ## BE-11  171.4500 177.9933
wo7 0.1214  5135.8305 1.5247 84.3550 ## BE-12  178.3700 181.3700
w05 -3.7386 -63838.0682 -4.6142 21.4895 #Hit W-12 102.7100 105.5917
OL05 40.4465 752931.0963 5.5679 1067.9326  ## W-11  102.5800 105.5552
oLo4 40.4457 752761.8493 5.7810 823.2386  ## W-09  105.2600 108.4470
OoL03 40.4455 752586.1913 6.1140 939.4317 #Hit Ww-08 108.1200 108.1242
0oL02 40.4454 752407.7178 6.9101 383.5864  ## W-06 99.2500 105.2431
L121 25.3704 517041.3884 4.3171 1342.8027  ## OL-02  102.5800 104.9252
L122 65.6790 1269184 .572 9.2490 1342.7964 #Hit OL-03 102.8900 105.5877
OL09 41.2568 753557.5807 5.8244 570.5786  ## OL-04  103.1400 106.0913
0oLo8 41.0352 753406.6389 5.7692 1104.1140  ## OL-05  103.4900 106.7102
oLo7 40.6113 753220.7991 5.5943 1074.2887  ## OL-01 93.9300 99.5348
OL06 40.4759 753071.0679 5.4763 518.6864  ## OL-09  104.3200 108.5132
oL13 41.5342 754091.5576 5.8520 422.3792  ## OL-08  104.1700 108.1861
oL12 41.3620 753973.1438 5.8287 918.8602  ## OL-07  103.8700 107.5552
oL11 41.3553 753828.9562 5.8314 800.2974  ## OL-06  103.5800 106.9939
oL10 41.3071 753686.4729 5.8279 904.0374  ## OL-13  105.1500 110.2550
oL14 35.3799 609107.4101 4.9857 363.0972  ## OL-12  105.0300 110.0139
OoL16 35.3445 609486 .5125 4.9760 674.3248 #Hit OoL-11 104.7800 109.4888
oL15 35.3642 609288.4208 4.9802 1978.4376  ## OL-10  104.5600 109.0310
oL19 35.6041 609982.5244 5.0068 363.0959  ## OL-14  105.2400 110.4008
oL18 35.4869 609851.7892 4.9907 1207.8563 #Hit OL-15 105.7700 111.1945
oL17 35.3297 609653.5920 4.9714 1570.9548  ## OL-16  105.9500 111.4649
oL20 35.7307 610065.9922 5.0231 674.3219  ## OL-17  106.3800 112.0942
oL22 36.0755 610331.8352 5.0696 837.3388  ## OL-18  106.7000 112.5778
oL21 35.9016 610194.0972 5.0460 1081.8815  ## OL-19  106.8000 112.7234
L140 39.9547 614796.6471 5.6122 540.9391  ## OL-20  106.9700 112.9936
Overflow 4.1344 9843.5290 5.2364 151.3494 #Hit OoL-21 107.2700 113.4264
FREE # 1 38.7593 1334906.653 0.0000 0.0000  ## OL-22  107.5000 113.7600
FREE # 2 3.7382 63624.0266 0.0000 0.0000  ##
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Table El5a - SPREADSHEET REACH LIST

|

| Peak flow and Total Flow listed by Reach or those
1 conduits or diversions having the same
|

upstream and downstream nodes.

Upstream Downstream Maximum Total
Node Node Flow Flow
(cfs) (fen3)

DM-02 DM-01 38.7388 1334908.59
DM-08 DM-06 79.3886 143545757
DM-06 DM-05 79.3909 1435099.89
DM-05 DM-04 38.8086 1335955.15
DM-03 DM-02 38.7404 1335310.01
DM-09 DM-08 71.2234 1313290.04
BW-18 BW-17 2.4098 34706.8226
BW-17 BW-16 2.4087 34692.0754
BW-14 BW-12 2.4066 34659.8277
BW-12 BW-10 2.4060 34641.4178
BW-10 BW-09 2.4059 34631.2801
BW-07 BW-05 2.4052 34605.8291
BW-05 BW-01 2.4050 34588.3832
BW-01 DM-10 2.9926 34579.2522
DM-10 DM-09 71.6544 1313597.50
BE-01 DM-19 18.8377 368378.225
DM-21 DM-20 10.5975 153853.894
DM-20 DM-19 10.5921 153839.610
DM-18 DM-17 29.4299 522107.872
DM-16 DM-14 25.2804 517134.962
DM-11 DM-10 69.3741 1279136.31
BD-02 BD-01 4.1159 9922.3158
BD-01 DM-11 4.5803 9933.8899
BD-05 BD-04 4.1251 9852.1318
BD-03 BD-02 4.1233 9879.5421
BE-10 BE-09 5.1765 113652.429
BE-09 BE-06 4.9783 107797.113
BE-06 BE-05 12.4110 275370.271
W-10 W-09 1.2794 18288.7329
W-06 w-07 3.7399 63821.2022
w-03 W-05 3.7381 63721.8511
W-02 W-03 3.7382 63630.3091
W-02 w-01 3.7382 63624.0357
w-13 w-12 0.9767 10787.7221
DM-04 DM-03 38.7914 1335601.35
BW-16 BW-14 2.4077 34677.1407
BW-09 BW-07 2.4058 34618.1956
BD-04 BD-03 4.1223 9867 .5837
DM-17 DM-16 25.3919 517346.212
DM-19 DM-18 29.4292 522164.199
BE-02 BE-01 18.8377 368403.696
BE-05 BE-04 12.4389 275207.056
BE-04 BE-03 18.8406 368782.210
BE-03 BE-02 18.8381 368618.957
BE-13 BE-12 8.1084 117845.150
BE-12 BE-11 8.1075 117807.186
BE-11 BE-10 8.1069 117732.075
w-11 w-12 0.7363 10698.4398
w-11 w-07 0.7322 10716.8040
w-08 W-09 0.0638 5105.1437
Ww-08 w-07 0.1214 5135.8305
W-05 W-06 3.7386 63838.0682
OL-05 OL-04 40.4465 752931.096
OL-04 OL-03 40.4457 752761.849
OL-03 OL-02 40.4455 752586.191
OL-02 OL-01 40.4454 752407.718
DM-14 OL-01 25.3704 517041.388
OL-01 DM-11 65.6790 1269184 .57
OL-09 OL-08 41.2568 753557.581
OL-08 OoL-07 41.0352 753406.639
OL-07 OL-06 40.6113 753220.799
OL-06 OL-05 40.4759 753071.068
OL-13 OoL-12 41.5342 754091.558
OL-12 OL-11 41.3620 753973.144
OoL-11 OL-10 41.3553 753828.956
OL-10 OL-09 41.3071 753686.473
OL-14 OL-13 35.3799 609107.410
OL-16 OL-15 35.3445 609486.512
OL-15 OL-14 35.3642 609288.421
OL-19 OL-18 35.6041 609982.524
OL-18 OoL-17 35.4869 609851.789
OoL-17 OL-16 35.3297 609653.592
OL-20 OL-19 35.7307 610065.992
OoL-22 OoL-21 36.0755 610331.835
OoL-21 OL-20 35.9016 610194.097
BD-13 OL-22 39.9547 614796.647
OL-13 BD-05 4.1344 9843.5290

30f5



10-Year Storm — Selected XP-SWMM Results

# Table E16. New Conduit Information Section

*

# Conduit Invert (IE) Elevation and Conduit #
# Maximum Water Surface (WS) Elevations #

Conduit Name Upstream Node Downstream Node 1E Up 1E Dn WS Up WS Dn Conduit Type
DMO1 DM-02 DM-01 55.1200 51.7000 57.5831 53.7258 Circular
DMO7 DM-08 DM-06 85.6800 63.1000 87.4036 73.8961 Circular
DMO5 DM-06 DM-05 63.1000 58.9000 73.8961  70.0000 Circular
DMO4 DM-05 DM-04 58.9000 56.6000 70.0000 61.7770 Circular
DM02 DM-03 DM-02  56.0200 55.1200 59.3550 57.5831 Circular
DM08 DM-09 DM-08 90.5000 85.6800 94.4806 87.4036 Circular
BW18 BW-18 BW-17 106.7600 106.1700 107.3602 106.8639 Circular
BW17 BW-17 BW-16 106.1700 105.6000 106.8639 106.2123 Circular
BW14 BW-14 BW-12 104.7600 103.7200 105.4191 104.3261 Circular
BW12 BW-12 BW-10 103.7200 102.9000 104.3261 103.3974 Circular
BW10 BW-10 BW-09 102.9000 101.8900 103.3974 102.5022 Circular
BWO7 BW-07 BW-05 100.9200 98.9100 101.4185 99.4985 Circular
BWO5 BW-05 BW-01 98.9100 98.0100 99.4985 98.2753 Circular
BWO1 BW-01 DM-10 98.0100 91.7900 98.2753 95.3717 Circular
DM0O9 DM-10 DM-09  91.7900 90.5000 95.3717 94.4806 Circular
BEOL BE-01 DM-19 134.5200 120.1600 135.1365 121.3766 Circular
DM20 DM-21 DM-20 131.3500 129.5000 138.6524 134.7886 Circular
DM19 DM-20 DM-19 129.5000 120.1600 134.7886 121.3766 Circular
DM17 DM-18 DM-17 110.1400 105.0300 115.9326 113.2000 Circular
DM15 DM-16 DM-14 101.2600 97.9100 108.4716 99.8316 Circular
DM10 DM-11 DM-10 93.0700 91.7900 97.5671  95.3717 Circular
BDO2 BD-02 BD-01 101.4700 98.3100 102.0571 98.8954 Circular
BDO1 BD-01 DM-11 96.8200 93.0700 97.5719 97.5671 Circular
BDO9 BD-09 BD-07 107.1600 106.5400 106.5400 106.5400 Circular
BDO7 BD-07 BD-06 106.5600 105.2700 105.0100 105.0100 Circular
BDO6 BD-06 BD-05 105.0100 103.7700 105.0100 104.6793 Circular
BDO5 BD-05 BD-04 103.7700 103.4700 104.6793 104.3431 Circular
BDO3 BD-03 BD-02 102.8300 101.4700 103.4152 102.0571 Circular
BE10 BE-10 BE-09 164.9200 162.9100 170.2400 166.9400 Circular
BE09 BE-09 BE-06 162.9100 161.4600 166.9400 166.8991 Circular
BEO6 BE-06 BE-05 162.4600 157.4900 166.8991 161.8951 Circular

wo9 W-10 W-09 107.7200 105.2800 108.8978 108.4470 Circular
wo6 W-06 W-07  99.2500 99.1500 105.2431 105.5342 Circular
wo4 W-03 W-05 100.1000 99.2300 104.1307 105.0129 Circular
wo2 W-02 W-03 102.8000 100.0700 103.6226 104.1307 Circular
woi w-02 W-01 102.3600 91.6500 102.7081 91.9971 Circular
wi2 W-13 W-12 115.3000 102.7100 115.4787 105.5917 Circular
DMO3 DM-04 DM-03 56.5600 56.0200 61.7770 59.3550 Circular
BW16 BW-16 BW-14 105.6000 104.7600 106.2123 105.4191 Circular
BWO9 BW-09 BW-07 101.8900 100.9200 102.5022 101.4185 Circular
BDO4 BD-04 BD-03 103.4700 102.8300 104.3431 103.4152 Circular
DM16 DM-17 DM-16 105.0300 101.2600 113.2000 108.4716 Circular
DM18 DM-19 DM-18 120.1600 110.1400 121.3766 115.9326 Circular
BEO2 BE-02 BE-01 136.8800 134.5200 141.8503 135.1365 Circular
BEO5 BE-05 BE-04 157.4900 156.8300 161.8951 160.0180 Circular
BEO4 BE-04 BE-03 156.8300 156.1200 160.0180 157.3479 Circular
BEO3 BE-03 BE-02 156.1200 136.8800 157.3479 141.8503 Circular
BE13 BE-13 BE-12 188.6100 178.3700 189.4786 181.3700 Circular
BE12 BE-12 BE-11 178.3700 171.4500 181.3700 177.9933 Circular
BE1l BE-11 BE-10 171.4500 164.9200 177.9933 170.2400 Circular
w11 w-11 W-12 102.9400 102.7500 105.5552 105.5917 Circular
w10 w-11 W-07 102.5800 100.2900 105.5552 105.5342 Circular
wos w-08 W-09 108.2600 105.2600 108.3608 108.4470 Circular
wo7 w-08 W-07 108.1200 100.4000 108.1238 105.5342 Circular
wo5 W-05 W-06  99.2800 99.2500 105.0129 105.2431 Circular
OL05 OL-05 OL-04 103.4900 103.1400 106.7102 106.0913 Circular
oL04 OL-04 OL-03 103.1400 102.8900 106.0913 105.5877 Circular
0oLo3 OL-03 OL-02 102.8900 102.5800 105.5877 104.9252 Circular
0oL02 0OL-02 OL-01 102.5800 102.4300 104.9252 104.4999 Circular
L121 DM-14 OL-01 94.7000 93.9300 99.8316 99.5348 Circular
L122 OL-01 DM-11  93.9300 93.0700 99.5348 97.5671 Circular
OL09 OL-09 OL-08 104.3200 104.1700 108.5132 108.1861 Circular
oLo8 OL-08 OL-07 104.1700 103.8700 108.1861 107.5552 Circular
oLo7 OL-07 OL-06 103.8700 103.5800 107.5552 106.9939 Circular
OL06 OL-06 OL-05 103.5800 103.4900 106.9939 106.7102 Circular
oL13 OL-13 OL-12 105.1500 105.0300 110.2550 110.0139 Circular
oL12 OL-12 OL-11 105.0300 104.7800 110.0139 109.4888 Circular
oL11 OL-11 OL-10 104.7800 104.5600 109.4888 109.0310 Circular
oL10 OL-10 OL-09 104.5600 104.3200 109.0310 108.5132 Circular
oL14 OL-14 OL-13 105.2400 105.1500 110.4008 110.2550 Circular
OL16 OL-16 OL-15 105.9500 105.7700 111.4649 111.1945 Circular
oL15 OL-15 OL-14 105.7700 105.2400 111.1945 110.4008 Circular
OoL19 OL-19 OL-18 106.8000 106.7000 112.7234 112.5778 Circular
oL18 OL-18 OL-17 106.7000 106.3800 112.5778 112.0942 Circular
oL17 OoL-17 OL-16 106.3800 105.9500 112.0942 111.4649 Circular
oL20 OL-20 OL-19 106.9700 106.8000 112.9937 112.7234 Circular
oL22 OL-22 OL-21 107.5000 107.2700 113.7600 113.4264 Circular
oL21 OoL-21 OL-20 107.2700 106.9700 113.4265 112.9936 Circular
L140 BD-13 OL-22 107.6700 107.5000 114.0600 113.7600 Circular
Overflow OL-13 BD-05 106.8000 106.3900 110.2550 107.2477 Circular
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The maximum volume

in the node including the volume in the

is the total

Table E20 - Junction Flooding and Volume Listing.

volume

flooded storage area. This is the max
volume at any time. The volume in the

flooded storage area is the total volume

above the ground elevation, where the
flooded pond storage area starts.

Out of Passed to 2D cell

1D-System OR Volume Stored

Junction Surcharged Flooded (Flooded Maximum in allowed Flood
Name Time (min) Time(min) Volume) Volume Pond of 1D-System
DM-02 0.0000 0.0000 0.0000 30.9513 0.0000
DM-01 0.0000 0.0000 0.0000 25.4563 0.0000
DM-03 86.8889 0.0000 0.0000 41.9081 0.0000
DM-05 218.6667 73.9444  98537.7676 139.4826 0.0000
DM-06 107.3056 0.0000 0.0000 135.6639 0.0000
DM-08 0.0000 0.0000 0.0000 21.6593 0.0000
DM-09 23.8833 0.0000 0.0000 50.0208 0.0000
DM-10 14.8167 0.0000 0.0000 45.0076 0.0000
BW-01 0.0000 0.0000 0.0000 3.3332 0.0000
BW-05 0.0000 0.0000 0.0000 7.3950 0.0000
BW-07 0.0000 0.0000 0.0000 6.2643 0.0000
BW-10 0.0000 0.0000 0.0000 6.2499 0.0000
BW-12 0.0000 0.0000 0.0000 7.6160 0.0000
BW-14 0.0000 0.0000 0.0000 8.2818 0.0000
BW-17 0.0000 0.0000 0.0000 8.7199 0.0000
BW-18 0.0000 0.0000 0.0000 7.5416 0.0000
DM-11 23.7333 0.0000 0.0000 56.5107 0.0000
DM-14 6.4833 0.0000 0.0000 64.4833 0.0000
DM-17 46.9750 23.7250 4687.1518 102.6642 0.0000
DM-19 0.0000 0.0000 0.0000 15.2883 0.0000
BE-05 55.3611 0.0000 0.0000 55.3542 0.0000
DM-20 22.3500 0.0000 0.0000 66.4568 0.0000
DM-21 31.1583 0.0000 0.0000 91.7621 0.0000
BD-01 0.0000 0.0000 0.0000 9.4480 0.0000
BD-02 0.0000 0.0000 0.0000 7.3776 0.0000
BD-03 0.0000 0.0000 0.0000 7.3532 0.0000
BD-05 0.0000 0.0000 0.0000 11.4261 0.0000
BD-06 0.0000 0.0000 0.0000 0.0000 0.0000
BD-07 0.0000 0.0000 0.0000 0.0000 0.0000
BD-09 0.0000 0.0000 0.0000 0.0000 0.0000
BD-13 32.0167 0.0000 0.0000 80.2967 0.0000
BE-06 41.9333 0.0000 0.0000 68.3478 0.0000
BE-09 44.4083 35.0583 5769.2928 50.6410 0.0000
BE-13 0.0000 0.0000 0.0000 10.9147 0.0000
W-10 27.4778 0.0000 0.0000 14.8004 0.0000
w-07 1343.2083 0.0000 0.0000 80.2231 0.0000
w-13 0.0000 0.0000 0.0000 2.2461 0.0000
W-05 1354.0000 0.0000 0.0000 72.6679 0.0000
W-03 1345.2500 0.0000 0.0000 51.1530 0.0000
W-02 0.0000 0.0000 0.0000 4.3743 0.0000
w-01 0.0000 0.0000 0.0000 4.3616 0.0000
DM-04 203.4444 0.0000 0.0000 65.5563 0.0000
BW-16 0.0000 0.0000 0.0000 7.6938 0.0000
BW-09 0.0000 0.0000 0.0000 7.6923 0.0000
BD-04 0.0000 0.0000 0.0000 10.9718 0.0000
DM-16 56.7056 0.0000 0.0000 90.6211 0.0000
DM-18 32.3667 0.0000 0.0000 72.7903 0.0000
BE-01 0.0000 0.0000 0.0000 7.7468 0.0000
BE-02 46.6500 0.0000 0.0000 62.4565 0.0000
BE-03 0.0000 0.0000 0.0000 15.4295 0.0000
BE-04 48.6861 0.0000 0.0000 40.0599 0.0000
BE-10 48.2139 30.4500 4000.1931 66.8511 0.0000
BE-11 34.7333 0.0000 0.0000 82.2226 0.0000
BE-12 18.3333 0.0000 0.0000 37.6974 0.0000
w-12 93.3056 0.0000 0.0000 36.2115 0.0000
w-11 62.3806 0.0000 0.0000 37.3866 0.0000
W-09 1360.1667 1331.6111  12761.0559 40.0478 0.0000
w-08 0.0000 0.0000 0.0000 0.0476 0.0000
W-06 1354.3750 0.0000 0.0000 75.3087 0.0000
OoL-02 0.0000 0.0000 0.0000 29.4692 0.0000
OL-03 0.0000 0.0000 0.0000 33.8993 0.0000
OL-04 0.0000 0.0000 0.0000 37.0858 0.0000
OL-05 18.9250 0.0000 0.0000 40.4651 0.0000
OL-01 0.0000 0.0000 0.0000 70.4297 0.0000
OoL-09 28.0667 0.0000 0.0000 52.6921 0.0000
OL-08 26.5417 0.0000 0.0000 50.4668 0.0000
OoL-07 23.8000 0.0000 0.0000 46.3083 0.0000
OL-06 21.1833 0.0000 0.0000 42.8986 0.0000
OL-13 33.7083 0.0000 0.0000 64.1498 0.0000
OoL-12 33.1167 0.0000 0.0000 62.6271 0.0000
OL-11 31.4083 0.0000 0.0000 59.1710 0.0000
OL-10 29.9583 0.0000 0.0000 56.1825 0.0000
OL-14 33.7917 0.0000 0.0000 64.8508 0.0000
OL-15 33.5667 0.0000 0.0000 68.1644 0.0000
OL-16 33.5000 0.0000 0.0000 69.2997 0.0000
OoL-17 32.9750 0.0000 0.0000 71.8046 0.0000
OL-18 32.8750 0.0000 0.0000 73.8609 0.0000
OL-19 32.7750 0.0000 0.0000 74.4335 0.0000
OL-20 32.7667 0.0000 0.0000 75.6932 0.0000
OoL-21 32.4417 0.0000 0.0000 77.3621 0.0000
OL-22 32.3083 16.7000 4359.1474 78.6632 0.0000
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Conduit Convergence Criteria |

Conduit Full Conduit
Name Flow Slope
DMO1 39.5627 0.0120
DMO7 153.5196 0.0614
DMO5 81.0744 0.0171
DMO4 20.1580 0.0082
DM0O2 26.9451 0.0056
DM08 65.7552 0.0113
BW18 4.8173 0.0067
BW17 3.7195 0.0040
BW14 4.0698 0.0048
BW12 4.7477 0.0065
BW10 6.5268 0.0124
BWO7 6.3678 0.0118
BWO5 7.0920 0.0074
BWO1 34.5954 0.0924
DM09 86.0028 0.0193
BEO1 70.7522 0.2312
DM20 7.1447 0.0142
DM19 8.6037 0.0676
DM17 39.6543 0.0356
DM15 15.2729 0.0108
DM10 52.0399 0.0071
BDO2 43.7007 0.0068
BDO1 53.4764 0.0075
BD0O9 8.0787 0.0015
BDO7 11.3446 0.0029
BDO6 15.2029 0.0028
BDO5 11.7963 0.0017
BDO3 34.3813 0.0081
BE10 3.9672 0.0044
BE09 5.7108 0.0034
BEO6 12.1979 0.0156

wo9 2.8914 0.0056
woé 2.1279 0.0030
wo4 3.6146 0.0088
wo2 8.8183 0.0522
wo1i 31.6905 0.0776
wi2 9.0678 0.0552
DMO3 18.2082 0.0067
BW16 4.5010 0.0059
BWO9 4.5147 0.0068
BDO4 13.7761 0.0023
DM16 21.9106 0.0222
DM18 55.3931 0.0695
BEO2 14.6329 0.0099
BEO5 7.2920 0.0025
BEO4 9.9548 0.0046
BEO3 24.4243 0.0276
BE13 10.7235 0.0320
BE12 11.4596 0.0365
BE11 7.2605 0.0147
wii 1.5962 0.0017
w10 6.9075 0.0320
wo8 5.2802 0.0187
wo7 7.9778 0.0427
wos 1.3086 0.0011
OL05 30.0173 0.0023
0oL04 28.2690 0.0021
0oL03 28.2500 0.0021
0L02 28.8770 0.0022
L121 40.1690 0.0042
L122 42.4517 0.0047
0oL09 27.3357 0.0019
0L08 27.7906 0.0020
oLo7 27.6978 0.0020
0oL06 22.0507 0.0013
0oL13 28.4174 0.0021
oL12 27.8093 0.0020
oL11 27.9531 0.0020
oL10 27.4699 0.0020
OoL14 26.5432 0.0018
OoL16 27.5452 0.0020
OoL15 27.5939 0.0020
oL19 27.9790 0.0020
OL18 27.4418 0.0020
oL17 27.8931 0.0020
oL20 26.7691 0.0019
oL22 27.9419 0.0020
oL21 28.0747 0.0021
L140 29.8878 0.0023
Overflow 1.4979 0.0021
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Table E15 - SPREADSHEET INFO

Conduit Flow and Junction Depth Information for use in
in this table are the
true maximum values because they sample every time step.

spreadsheets.

The maximum values

LIST

The values in the review results may only be the

maximum of a subset of all the time steps in the run.
Note: These flows are only the flows in a single barrel.

Conduit Maximum Total Maximum Maximum  ## Junction Invert Maximum
Name Flow Flow Velocity Volume  ## Name Elevation Elevation
(cfs) (Ft"3) (ft/s) (Ft"3) ## (fr) (fv)
#Hit
DMO1 38.7388 1532511.326 6.3576 951.2243 #Hit DM-02 55.1200 57.5831
DMO7 81.9164 1663357.440 17.7022 1220.1678 #H#t DM-01 51.7000 53.7258
DM05 81.9169 1662950.325 11.3942 1762.2894  #it DM-03 56.0200 59.3550
DMO4 38.7575 1533691.613 7.7379 1413.2557 #Hit DM-05 58.9000 70.0000
DM0O2 38.7405 1532970.741 5.3334 1098.2151 #H#t DM-06 63.1000 74.1448
DMO8 72.4769 1520193.044 10.6404 902.3380  ## DM-08 85.6800 87.4541
BW18 2.8132 40731.9314 4.4026 59.9564 #Hit DM-09 90.5000 94.6205
BW17 2.8122 40715.0843 3.8314 98.2488 #H#t DM-10 91.7900 95.5296
BW14 2.8101 40679.8847 4.0441 91.5022  ## BW-01 98.0100 98.2892
BW12 2.8096 40660.5261 4_.5757 46.4582  ## BW-05 98.9100 99.5464
BW10 2.8094 40649.6977 5.5553 30.5010  ## BW-07  100.9200 101.4642
BWO7 2.8088 40622.0024 5.6111 29.3213  ## BW-10  102.9000 103.4453
BWO5 2.8086 40603.8864 4.6113 15.1508  ## BW-12  103.7200 104.3824
BWO1 3.3250 40593.9387 9.3890 57.0729  ## BW-14  104.7600 105.4878
DM09 72.4825 1520500.156 11.3401 490.3863  ## BW-17  106.1700 106.9351
BEO1 19.3574 426412.6103 22.4710 6.8723  #i# BW-18  106.7600 107.4221
DM20 11.0208 178867.3207 8.6784 164.0111 #Hit DM-11 93.0700 97.8030
DM19 10.8889 178851.5942 13.4570 14.7475  ## DM-14 94.7000 100.1157
DM17 30.2287 605153.8858 12.0215 459.3522  #i# DM-17  105.0300 113.2000
DM15 25.3053 596849.8603 10.3438 496.8267 #Hit DM-19 120.1600 121.4124
DM10 69.8183 1480022.502 9.8336 1324.5971  ## BE-05  157.4900 162.0794
BD02 4.2688 12887.8297 4.4040 84.7777  #i#t DM-20  129.5000 135.6411
BDO1 4.6164 12914.8862 2.7915 2799.5876 #Hit DM-21 131.3500 139.6700
BD0O9 0.0000 0.0000 0.0000 0.0000  ## BD-01 96.8200 97.7804
BDO7 0.0000 0.0000 0.0000 0.0000  ## BD-02  101.4700 102.0679
BDO6 0.0000 0.0000 0.0000 171.0871  ## BD-03  102.8300 103.4250
BDO5 4.2729 12809.2484 2.7821 267.8844 #H#t BD-05 103.7700 104.6965
BDO3 4.2718 12843.0698 4.7679 65.8996  ## BD-06  105.0100 105.0100
BE10 5.1765 131161.7380 4.1352 571.8751 #Hit BD-07 106.5400 106.5400
BE09 4.9519 121304.8264 2.7750 760.2888  ## BD-09  107.1000 107.1000
BEO6 12.4420 317752.2606 6.9758 525.3678  ## BD-13  107.6700 114.1726
w09 1.4918 21444.2077 1.8927 346.8600 #Hit BE-06 161.4600 166.9903
wo6 -4.3806 -73647.5215 -5.3712 27.0876  ## BE-09  162.9100 166.9400
wo4 -4.3763 -73546.3798 -5.3972 80.5393  ## BE-13  188.6100 191.2989
wo2 -4.3763 -73455.2881 -5.9353 41.9276 #Hit W-10 107.7200 109.0914
wo1 4.3763 73448.7722 12.5772 1.6835 #Hit W-07 99.1500 106.2384
wi2 0.9843 12634.7695 6.4813 44.4062  ## W-13  115.3000 115.4800
DMO3 38.7534 1533289.118 7.8446 411.2358  #i# W-05 99.2300 105.5280
BW16 2.8113 40698.7218 4.3359 83.1213  ## W-03  100.0600 104.3252
BWO9 2.8094 40635.3858 4.6048 44.0856  ## w-02  102.3600 102.7368
BDO4 4.2721 12827.7987 3.0532 294.9807  ## w-01 91.6500 92.0258
DM16 25.5571 597081.5863 10.3873 417.2374 #Hit DM-04 56.5600 61.7770
DM18 30.2271 605209.0863 16.1634 255.2825  ## BW-16  105.6000 106.2751
BE02 19.3574 426440.6415 8.5280 96.5430  ## BW-09  101.8900 102.5609
BEO5S 12.4562 317568.7664 5.1345 668.8811 #Hit BD-04 103.4700 104.3589
BEO4 19.8014 427177.5737 8.3583 335.2094  ## DM-16  101.2600 108.6164
BEO3 19.7996 426998.0883 10.5693 450.7242  ## DM-18  110.1400 116.0822
BE13 9.4573 137975.8353 9.4526 199.7139 #Hit BE-01 134.5200 135.1455
BE12 9.4572 137940.0772 9.2907 239.9698 #Hit BE-02 136.8800 142.1700
BE11 8.6295 137153.1890 6.8217 455.4287  #i# BE-03  156.1200 157.4183
wii -0.8568 -12537.2889 -1.0999 91.0294  ## BE-04  156.8300 160.2380
w10 0.8523 12555.7556 3.0339 57.9243  ## BE-10  164.9200 170.2400
wo8 -0.0638 -5150.5163 -0.5440 107.8410  ## BE-11  171.4500 178.9700
wo7 0.1219 5185.8784 1.5282 98.0569 #Hit BE-12 178.3700 183.4785
W05 -4.3776 -73662.8051 -5.3833 21.4894 #Hit W-12 102.7100 106.3141
OLO5 41.0754 871263.8020 5.6012 1076.1237  ## W-11  102.5800 106.2651
0oL04 41.0752 871080.8350 5.8206 830.3081  ## W-09  105.2600 108.4470
OLO03 41.0751 870894.2432 6.1568 947.4887 #Hit W-08 108.1200 108.1242
0oL02 41.0750 870693.6734 6.9575 386.8809  ## W-06 99.2500 105.8416
L121 25.2624 596752.7963 4.3066 1342.5622 #Hit OoL-02 102.5800 104.9458
L122 66.2873 1467155.398 9.3338 1342.8009  ## OL-03  102.8900 105.6193
0oL09 42.8449 871929.9568 5.9979 570.5825  ## OL-04  103.1400 106.1591
0oL08 42.4199 871773.1579 5.9636 1104.1133  ## OL-05  103.4900 106.7967
oLo7 41.6033 871574.4787 5.7828 1074.4737  ## OL-01 93.9300 99.8280
0OL06 41.0756 871408.9014 5.5668 523.2431  ## OL-09  104.3200 108.6652
0oL13 43.2187 872508.2189 6.0936 422.3783  #i# OL-08  104.1700 108.3281
oL12 42.9428 872380.6102 6.0522 918.8578  ## OL-07  103.8700 107.6751
oL11 42.9956 872229.9276 6.0643 800.2976  ## OL-06  103.5800 107.0808
oL10 42.8444 872069.0956 6.0471 904.0400  ## OL-13  105.1500 110.4602
oL14 35.7116 703974.4156 5.0315 363.0981 #Hit OoL-12 105.0300 110.2117
OoL16 36.0011 704364.8385 5.0676 674.3248  ## OL-11  104.7800 109.6706
OoL15 35.9726 704155.5308 5.0651 1978.4303  ## OL-10 104.5600 109.1988
OoL19 36.4654 704863.9568 5.1277 363.0980 #Hit OoL-14 105.2400 110.5974
OL18 36.4618 704732.5110 5.1281 1207.8548 #Hit OL-15 105.7700 111.3444
oL17 36.1920 704530.9352 5.0933 1570.9535  ## OL-16  105.9500 111.5989
0oL20 36.6678 704948.3648 5.1556 674.3228 #Hit oL-17 106.3800 112.1913
oL22 37.2508 705219.6504 5.2338 837.3462  ## OL-18  106.7000 112.6466
oL21 36.9764 705075.1586 5.1977 1081.8838  ## OL-19  106.8000 112.7834
L140 46.8297 720616.5979 6.5765 540.9403 #Hit OL-20 106.9700 113.0375
Overflow 4.2745 12798.7776 5.4021 152.2544 #Hit OoL-21 107.2700 113.4448
FREE # 1 38.7592 1532512.801 0.0000 0.0000  ## OL-22  107.5000 113.7600
FREE # 2 4.3763 73448.9474 0.0000 0.0000  ##
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Table El5a - SPREADSHEET REACH LIST

Peak flow and Total Flow listed by Reach or those
conduits or diversions having the same

upstream and downstream nodes.

Upstream Downstream Maximum Total
Node Node Flow Flow
(cfs) (fen3)

DM-02 DM-01 38.7388 1532511.33
DM-08 DM-06 81.9164 1663357.44
DM-06 DM-05 81.9169 1662950.32
DM-05 DM-04 38.7575 1533691.61
DM-03 DM-02 38.7405 1532970.74
DM-09 DM-08 72.4769 1520193.04
BW-18 BW-17 2.8132 40731.9314
BW-17 BW-16 2.8122 40715.0843
BW-14 BW-12 2.8101 40679.8847
BW-12 BW-10 2.8096 40660.5261
BW-10 BW-09 2.8094 40649.6977
BW-07 BW-05 2.8088 40622.0024
BW-05 BW-01 2.8086 40603.8864
BW-01 DM-10 3.3250 40593.9387
DM-10 DM-09 72.4825 1520500.16
BE-01 DM-19 19.3574 426412.610
DM-21 DM-20 11.0208 178867.321
DM-20 DM-19 10.8889 178851.594
DM-18 DM-17 30.2287 605153.886
DM-16 DM-14 25.3053 596849.860
DM-11 DM-10 69.8183 1480022.50
BD-02 BD-01 4.2688 12887.8297
BD-01 DM-11 4.6164 12914.8862
BD-05 BD-04 4.2729 12809.2484
BD-03 BD-02 4.2718 12843.0698
BE-10 BE-09 5.1765 131161.738
BE-09 BE-06 4.9519 121304.826
BE-06 BE-05 12.4420 317752.261
W-10 W-09 1.4918 21444 .2077
W-06 w-07 4.3806 73647.5215
w-03 W-05 4.3763 73546.3798
W-02 W-03 4.3763 73455.2881
W-02 W-01 4.3763 73448.7722
w-13 w-12 0.9843 12634.7695
DM-04 DM-03 38.7534 1533289.12
BW-16 BW-14 2.8113 40698.7218
BW-09 BW-07 2.8094 40635.3858
BD-04 BD-03 4.2721 12827.7987
DM-17 DM-16 25.5571 597081.586
DM-19 DM-18 30.2271 605209.086
BE-02 BE-01 19.3574 426440.641
BE-05 BE-04 12.4562 317568.766
BE-04 BE-03 19.8014 427177.574
BE-03 BE-02 19.7996 426998.088
BE-13 BE-12 9.4573 137975.835
BE-12 BE-11 9.4572 137940.077
BE-11 BE-10 8.6295 137153.189
w-11 w-12 0.8568 12537.2889
w-11 w-07 0.8523 12555.7556
w-08 W-09 0.0638 5150.5163
Ww-08 w-07 0.1219 5185.8784
W-05 W-06 4.3776 73662.8051
OL-05 OL-04 41.0754 871263.802
OL-04 OL-03 41.0752 871080.835
OL-03 OL-02 41.0751 870894.243
OL-02 OL-01 41.0750 870693.673
DM-14 OL-01 25.2624 596752.796
OL-01 DM-11 66.2873 1467155.40
OL-09 OL-08 42.8449 871929.957
OL-08 OL-07 42.4199 871773.158
OL-07 OL-06 41.6033 871574.479
OL-06 OL-05 41.0756 871408.901
OL-13 OL-12 43.2187 872508.219
OL-12 OL-11 42.9428 872380.610
OoL-11 OL-10 42.9956 872229.928
OL-10 OL-09 42.8444 872069.096
OL-14 OL-13 35.7116 703974.416
OL-16 OL-15 36.0011 704364 .838
OL-15 OL-14 35.9726 704155.531
OL-19 OL-18 36.4654 704863.957
OL-18 OoL-17 36.4618 704732.511
OoL-17 OL-16 36.1920 704530.935
OL-20 OoL-19 36.6678 704948.365
OoL-22 OoL-21 37.2508 705219.650
OoL-21 OL-20 36.9764 705075.159
BD-13 OL-22 46.8297 720616.598
OL-13 BD-05 4.2745 12798.7776
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# Table E16. New Conduit Information Section

*

# Conduit Invert (IE) Elevation and Conduit #
# Maximum Water Surface (WS) Elevations #

Conduit Name Upstream Node Downstream Node 1E Up 1E Dn WS Up WS Dn Conduit Type
DMO1 DM-02 DM-01 55.1200 51.7000 57.5831 53.7258 Circular
DMO7 DM-08 DM-06 85.6800 63.1000 87.4541  74.1448 Circular
DMO5 DM-06 DM-05 63.1000 58.9000 74.1448  70.0000 Circular
DMO4 DM-05 DM-04 58.9000 56.6000 70.0000 61.7770 Circular
DM02 DM-03 DM-02  56.0200 55.1200 59.3550 57.5831 Circular
DM08 DM-09 DM-08 90.5000 85.6800 94.6205 87.4541 Circular
BW18 BW-18 BW-17 106.7600 106.1700 107.4221 106.9351 Circular
BW17 BW-17 BW-16 106.1700 105.6000 106.9351 106.2751 Circular
BW14 BW-14 BW-12 104.7600 103.7200 105.4878 104.3824 Circular
BW12 BW-12 BW-10 103.7200 102.9000 104.3824 103.4453 Circular
BW10 BW-10 BW-09 102.9000 101.8900 103.4453 102.5609 Circular
BWO7 BW-07 BW-05 100.9200 98.9100 101.4642 99.5464 Circular
BWO5 BW-05 BW-01 98.9100 98.0100 99.5464  98.2892 Circular
BWO1 BW-01 DM-10 98.0100 91.7900 98.2892 95.5296 Circular
DMO9 DM-10 DM-09 91.7900 90.5000 95.5296 94.6205 Circular
BEOL BE-01 DM-19 134.5200 120.1600 135.1455 121.4124 Circular
DM20 DM-21 DM-20 131.3500 129.5000 139.6700 135.6411 Circular
DM19 DM-20 DM-19 129.5000 120.1600 135.6411 121.4124 Circular
DM17 DM-18 DM-17 110.1400 105.0300 116.0822 113.2000 Circular
DM15 DM-16 DM-14 101.2600 97.9100 108.6164 100.1157 Circular
DM10 DM-11 DM-10 93.0700 91.7900 97.8030 95.5296 Circular
BDO2 BD-02 BD-01 101.4700 98.3100 102.0679 98.9056 Circular
BDO1 BD-01 DM-11  96.8200 93.0700 97.7804 97.8030 Circular
BDO9 BD-09 BD-07 107.1600 106.5400 106.5400 106.5400 Circular
BDO7 BD-07 BD-06 106.5600 105.2700 105.0100 105.0100 Circular
BDO6 BD-06 BD-05 105.0100 103.7700 105.0100 104.6965 Circular
BDO5 BD-05 BD-04 103.7700 103.4700 104.6965 104.3589 Circular
BDO3 BD-03 BD-02 102.8300 101.4700 103.4250 102.0679 Circular
BE10 BE-10 BE-09 164.9200 162.9100 170.2400 166.9400 Circular
BE09 BE-09 BE-06 162.9100 161.4600 166.9400 166.9903 Circular
BEO6 BE-06 BE-05 162.4600 157.4900 166.9903 162.0794 Circular

wo9 W-10 W-09 107.7200 105.2800 109.0914 108.4470 Circular
wo6 W-06 W-07  99.2500 99.1500 105.8416 106.2384 Circular
wo4 W-03 W-05 100.1000 99.2300 104.3252 105.5280 Circular
wo2 W-02 W-03 102.8000 100.0700 103.6774 104.3252 Circular
wol w-02 W-01 102.3600 91.6500 102.7368 92.0258 Circular
wi2 W-13 W-12 115.3000 102.7100 115.4800 106.3141 Circular
DMO3 DM-04 DM-03 56.5600 56.0200 61.7770 59.3550 Circular
BW16 BW-16 BW-14 105.6000 104.7600 106.2751 105.4878 Circular
BWO9 BW-09 BW-07 101.8900 100.9200 102.5609 101.4642 Circular
BDO4 BD-04 BD-03 103.4700 102.8300 104.3589 103.4250 Circular
DM16 DM-17 DM-16 105.0300 101.2600 113.2000 108.6164 Circular
DM18 DM-19 DM-18 120.1600 110.1400 121.4124 116.0822 Circular
BEO2 BE-02 BE-01 136.8800 134.5200 142.1700 135.1455 Circular
BEO5 BE-05 BE-04 157.4900 156.8300 162.0794 160.2380 Circular
BEO4 BE-04 BE-03 156.8300 156.1200 160.2380 157.4183 Circular
BEO3 BE-03 BE-02 156.1200 136.8800 157.4183 142.1700 Circular
BE13 BE-13 BE-12 188.6100 178.3700 191.2989 183.4785 Circular
BE12 BE-12 BE-11 178.3700 171.4500 183.4785 178.9700 Circular
BE1l BE-11 BE-10 171.4500 164.9200 178.9700 170.2400 Circular
w11 w-11 W-12 102.9400 102.7500 106.2651 106.3141 Circular
w10 w-11 W-07 102.5800 100.2900 106.2651 106.2384 Circular
wos w-08 W-09 108.2600 105.2600 108.3608 108.4470 Circular
wo7 w-08 W-07 108.1200 100.4000 108.1238 106.2384 Circular
wo5 W-05 W-06  99.2800 99.2500 105.5280 105.8416 Circular
OL05 OL-05 OL-04 103.4900 103.1400 106.7967 106.1591 Circular
oL04 OL-04 OL-03 103.1400 102.8900 106.1591 105.6193 Circular
0oLo3 OL-03 OL-02 102.8900 102.5800 105.6193 104.9458 Circular
0oL02 0OL-02 OL-01 102.5800 102.4300 104.9458 104.5160 Circular
L121 DM-14 OL-01 94.7000 93.9300 100.1157 99.8280 Circular
L122 OL-01 DM-11  93.9300 93.0700 99.8280 97.8030 Circular
OL09 OL-09 OL-08 104.3200 104.1700 108.6652 108.3281 Circular
oLo8 OL-08 OL-07 104.1700 103.8700 108.3281 107.6751 Circular
oLo7 OL-07 OL-06 103.8700 103.5800 107.6751 107.0808 Circular
OL06 OL-06 OL-05 103.5800 103.4900 107.0808 106.7967 Circular
oL13 OL-13 OL-12 105.1500 105.0300 110.4602 110.2117 Circular
oL12 OL-12 OL-11 105.0300 104.7800 110.2117 109.6706 Circular
oL11 OL-11 OL-10 104.7800 104.5600 109.6706 109.1988 Circular
oL10 OL-10 OL-09 104.5600 104.3200 109.1988 108.6652 Circular
OoL14 OL-14 OL-13 105.2400 105.1500 110.5974 110.4602 Circular
OL16 OL-16 OL-15 105.9500 105.7700 111.5989 111.3444 Circular
oL15 OL-15 OL-14 105.7700 105.2400 111.3444 110.5974 Circular
OoL19 OL-19 OL-18 106.8000 106.7000 112.7834 112.6466 Circular
oL18 OL-18 OL-17 106.7000 106.3800 112.6466 112.1913 Circular
oL17 OoL-17 OL-16 106.3800 105.9500 112.1913 111.5989 Circular
oL20 OL-20 OL-19 106.9700 106.8000 113.0375 112.7834 Circular
oL22 OL-22 OL-21 107.5000 107.2700 113.7600 113.4448 Circular
oL21 OoL-21 OL-20 107.2700 106.9700 113.4448 113.0375 Circular
L140 BD-13 OL-22 107.6700 107.5000 114.1726 113.7600 Circular
Overflow OL-13 BD-05 106.8000 106.3900 110.4602 107.2591 Circular
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The maximum volume

in the node including the volume in the

is the total

Table E20 - Junction Flooding and Volume Listing.

volume

flooded storage area. This is the max
volume at any time. The volume in the

flooded storage area is the total volume

above the ground elevation, where the
flooded pond storage area starts.

Out of Passed to 2D cell

1D-System OR Volume Stored

Junction Surcharged Flooded (Flooded Maximum in allowed Flood
Name Time (min) Time(min) Volume) Volume Pond of 1D-System
DM-02 0.0000 0.0000 0.0000 30.9512 0.0000
DM-01 0.0000 0.0000 0.0000 25.4563 0.0000
DM-03 113.5000 0.0000 0.0000 41.9082 0.0000
DM-05 292.7222 96.4444 128581.5784 139.4826 0.0000
DM-06 140.6111 0.0000 0.0000 138.7892 0.0000
DM-08 0.0000 0.0000 0.0000 22.2930 0.0000
DM-09 33.5667 0.0000 0.0000 51.7777 0.0000
DM-10 25.2500 0.0000 0.0000 46.9922 0.0000
BW-01 0.0000 0.0000 0.0000 3.5084 0.0000
BW-05 0.0000 0.0000 0.0000 7.9972 0.0000
BW-07 0.0000 0.0000 0.0000 6.8378 0.0000
BW-10 0.0000 0.0000 0.0000 6.8519 0.0000
BW-12 0.0000 0.0000 0.0000 8.3233 0.0000
BW-14 0.0000 0.0000 0.0000 9.1460 0.0000
BW-17 0.0000 0.0000 0.0000 9.6142 0.0000
BW-18 0.0000 0.0000 0.0000 8.3203 0.0000
DM-11 33.3250 0.0000 0.0000 59.4754 0.0000
DM-14 18.7333 0.0000 0.0000 68.0532 0.0000
DM-17 55.5250 30.1000 7999.7534 102.6642 0.0000
DM-19 0.0000 0.0000 0.0000 15.7377 0.0000
BE-05 71.0905 0.0000 0.0000 57.6702 0.0000
DM-20 29.6250 0.0000 0.0000 77.1692 0.0000
DM-21 37.6583 20.0000 1389.7469 104.5491 0.0000
BD-01 0.0000 0.0000 0.0000 12.0685 0.0000
BD-02 0.0000 0.0000 0.0000 7.5130 0.0000
BD-03 0.0000 0.0000 0.0000 7.4774 0.0000
BD-05 0.0000 0.0000 0.0000 11.6428 0.0000
BD-06 0.0000 0.0000 0.0000 0.0000 0.0000
BD-07 0.0000 0.0000 0.0000 0.0000 0.0000
BD-09 0.0000 0.0000 0.0000 0.0000 0.0000
BD-13 41.7417 0.0000 0.0000 81.7118 0.0000
BE-06 49.8750 0.0000 0.0000 69.4943 0.0000
BE-09 52.4000 42.1500 9756.0033 50.6410 0.0000
BE-13 16.9750 0.0000 0.0000 33.7889 0.0000
W-10 32.8583 0.0000 0.0000 17.2330 0.0000
w-07 1352.6250 0.0000 0.0000 89.0730 0.0000
w-13 0.0000 0.0000 0.0000 2.2614 0.0000
W-05 1362.4583 0.0000 0.0000 79.1407 0.0000
W-03 1354.4167 0.0000 0.0000 53.5968 0.0000
W-02 0.0000 0.0000 0.0000 4.7347 0.0000
w-01 0.0000 0.0000 0.0000 4.7218 0.0000
DM-04 272.6389 0.0000 0.0000 65.5563 0.0000
BW-16 0.0000 0.0000 0.0000 8.4830 0.0000
BW-09 0.0000 0.0000 0.0000 8.4301 0.0000
BD-04 0.0000 0.0000 0.0000 11.1695 0.0000
DM-16 72.3167 0.0000 0.0000 92.4400 0.0000
DM-18 39.6083 0.0000 0.0000 74.6698 0.0000
BE-01 0.0000 0.0000 0.0000 7.8596 0.0000
BE-02 55.0583 17.5583 325.1577 66.4741 0.0000
BE-03 0.0000 0.0000 0.0000 16.3142 0.0000
BE-04 57.6417 0.0000 0.0000 42.8251 0.0000
BE-10 56.2167 37.4083 5909.4623 66.8511 0.0000
BE-11 41.8833 19.1167 707.8601 94.4963 0.0000
BE-12 26.2583 0.0000 0.0000 64.1940 0.0000
w-12 122.3333 0.0000 0.0000 45.2888 0.0000
w-11 79.8583 0.0000 0.0000 46.3070 0.0000
W-09 1368.1667 1343.8889  15873.6390 40.0478 0.0000
w-08 0.0000 0.0000 0.0000 0.0476 0.0000
W-06 1362.8333 0.0000 0.0000 82.8295 0.0000
OoL-02 0.0000 0.0000 0.0000 29.7285 0.0000
OL-03 0.0000 0.0000 0.0000 34.2959 0.0000
OL-04 16.2667 0.0000 0.0000 37.9386 0.0000
OL-05 28.5250 0.0000 0.0000 41.5516 0.0000
OL-01 0.0000 0.0000 0.0000 74.1139 0.0000
OoL-09 37.7000 0.0000 0.0000 54.6018 0.0000
OL-08 36.1750 0.0000 0.0000 52.2502 0.0000
OoL-07 33.4833 0.0000 0.0000 47.8143 0.0000
OL-06 30.9083 0.0000 0.0000 43.9909 0.0000
OL-13 43.0833 0.0000 0.0000 66.7279 0.0000
OoL-12 42.5417 0.0000 0.0000 65.1128 0.0000
OL-11 41.0583 0.0000 0.0000 61.4550 0.0000
OL-10 39.6167 0.0000 0.0000 58.2908 0.0000
OL-14 43.1667 0.0000 0.0000 67.3210 0.0000
OL-15 43.0083 0.0000 0.0000 70.0478 0.0000
OL-16 42.9667 0.0000 0.0000 70.9837 0.0000
OoL-17 42.4583 0.0000 0.0000 73.0254 0.0000
OL-18 42.4083 0.0000 0.0000 74.7253 0.0000
OL-19 42.3750 0.0000 0.0000 75.1880 0.0000
OL-20 42.3333 0.0000 0.0000 76.2439 0.0000
OoL-21 42.1000 0.0000 0.0000 77.5930 0.0000
OL-22 42.0250 26.8583  15290.1553 78.6632 0.0000
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Conduit Convergence Criteria |

Conduit Full Conduit
Name Flow Slope
DMO1 39.5627 0.0120
DMO7 153.5196 0.0614
DMO5 81.0744 0.0171
DMO4 20.1580 0.0082
DM0O2 26.9451 0.0056
DM08 65.7552 0.0113
BW18 4.8173 0.0067
BW17 3.7195 0.0040
BW14 4.0698 0.0048
BW12 4.7477 0.0065
BW10 6.5268 0.0124
BWO7 6.3678 0.0118
BWO5 7.0920 0.0074
BWO1 34.5954 0.0924
DM09 86.0028 0.0193
BEO1 70.7522 0.2312
DM20 7.1447 0.0142
DM19 8.6037 0.0676
DM17 39.6543 0.0356
DM15 15.2729 0.0108
DM10 52.0399 0.0071
BDO2 43.7007 0.0068
BDO1 53.4764 0.0075
BD0O9 8.0787 0.0015
BDO7 11.3446 0.0029
BDO6 15.2029 0.0028
BDO5 11.7963 0.0017
BDO3 34.3813 0.0081
BE10 3.9672 0.0044
BE09 5.7108 0.0034
BEO6 12.1979 0.0156

wo9 2.8914 0.0056
woé 2.1279 0.0030
wo4 3.6146 0.0088
wo2 8.8183 0.0522
wo1i 31.6905 0.0776
wi2 9.0678 0.0552
DMO3 18.2082 0.0067
BW16 4.5010 0.0059
BWO9 4.5147 0.0068
BDO4 13.7761 0.0023
DM16 21.9106 0.0222
DM18 55.3931 0.0695
BEO2 14.6329 0.0099
BEO5 7.2920 0.0025
BEO4 9.9548 0.0046
BEO3 24.4243 0.0276
BE13 10.7235 0.0320
BE12 11.4596 0.0365
BE11 7.2605 0.0147
wii 1.5962 0.0017
w10 6.9075 0.0320
wo8 5.2802 0.0187
wo7 7.9778 0.0427
wos 1.3086 0.0011
OL05 30.0173 0.0023
0oL04 28.2690 0.0021
0oL03 28.2500 0.0021
0L02 28.8770 0.0022
L121 40.1690 0.0042
L122 42.4517 0.0047
0oL09 27.3357 0.0019
0L08 27.7906 0.0020
oLo7 27.6978 0.0020
0oL06 22.0507 0.0013
0oL13 28.4174 0.0021
oL12 27.8093 0.0020
oL11 27.9531 0.0020
oL10 27.4699 0.0020
OoL14 26.5432 0.0018
OoL16 27.5452 0.0020
OoL15 27.5939 0.0020
oL19 27.9790 0.0020
OL18 27.4418 0.0020
oL17 27.8931 0.0020
oL20 26.7691 0.0019
oL22 27.9419 0.0020
oL21 28.0747 0.0021
L140 29.8878 0.0023
Overflow 1.4979 0.0021
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Table E15 - SPREADSHEET INFO

Conduit Flow and Junction Depth Information for use in
in this table are the
true maximum values because they sample every time step.

spreadsheets.

The maximum values

LIST

The values in the review results may only be the

maximum of a subset of all the time steps in the run.
Note: These flows are only the flows in a single barrel.

Conduit Maximum Total Maximum Maximum  ## Junction Invert Maximum
Name Flow Flow Velocity Volume  ## Name Elevation Elevation
(cfs) (Ft"3) (ft/s) (Ft"3) ## (fr) (fv)
#Hit
DMO1 38.7388 1763369.211 6.3575 951.2262 #Hit DM-02 55.1200 57.5831
DMO7 85.1342 1935329.171 17.7244 1264.8624 #H#t DM-01 51.7000 53.7258
DM05 85.1371 1934897.224 11.8348 1762.2894  #it DM-03 56.0200 59.3550
DMO4 38.7528 1764706.060 7.7369 1413.2395 #Hit DM-05 58.9000 70.0000
DM02 38.7404 1763884.120 5.3328 1098.2168  ## DM-06 63.1000 74.4754
DMO8 73.8449 1766523.249 10.8092 942.4657  ## DM-08 85.6800 87.5211
BW18 3.3058 48098.1487 4.5369 68.0700  ## DM-09 90.5000 94.7256
BW17 3.3048 48079.4012 3.9832 111.3943  ## DM-10 91.7900 95.6649
BW14 3.3028 48039.6953 4.1924 113.8851  ## BW-01 98.0100 98.3025
BW12 3.3023 48018.0302 4.7831 58.0084  ## BW-05 98.9100 99.6023
BW10 3.3021 48006.0831 5.7490 38.1844  ## BW-07  100.9200 101.5175
BWO7 3.3018 47975.9040 5.8631 35.6340  ## BW-10  102.9000 103.5027
BWO5 3.3016 47957.7289 4.8510 18.0452  ## BW-12  103.7200 104.4500
BWO1 3.5435 47947.0846 9.6446 60.3124 #H#t BW-14 104.7600 105.5733
DM09 73.8524 1766848.363 11.3581 490.7403  ## BW-17  106.1700 107.0245
BEO1 19.3574 495093.7845 22.4876 6.8737  ## BW-18  106.7600 107.5000
DM20 11.1630 208047.4523 8.7910 164.0145 #Hit DM-11 93.0700 97.9950
DM19 10.8853 208028.0988 13.4534 14.7495  ## DM-14 94.7000 100.3436
DM17 30.2316 703022.1136 11.7491 459.3522  #i# DM-17  105.0300 113.2000
DM15 25.3168 692210.2286 10.3478 548.1480 #Hit DM-19 120.1600 121.4126
DM10 70.5753 1719024.194 9.9460 1324.5987  ## BE-05  157.4900 162.5236
BD02 4.4307 16767.4467 4.4509 88.6194  ## DM-20  129.5000 135.6453
BDO1 4.7291 16793.2195 2.7712 2968.6463 #Hit DM-21 131.3500 139.6700
BD0O9 0.0000 0.0000 0.0000 0.0000  ## BD-01 96.8200 97.9931
BDO7 0.0000 0.0000 0.0000 0.0000  ## BD-02  101.4700 102.0791
BDO6 0.0000 0.0000 0.0000 179.0174  ## BD-03  102.8300 103.4362
BDO5 4.4328 16689.2609 2.8130 274.7369  ## BD-05  103.7700 104.7148
BDO3 4.4322 16724.4296 4.8186 68.9374  ## BD-06  105.0100 105.0100
BE10 5.1765 152155.8889 4.1352 571.8751 #Hit BD-07 106.5400 106.5400
BE09 4.9621 136805.1040 2.7797 761.6954  ## BD-09  107.1000 107.1000
BEO6 12.4586 368552.6510 6.9667 570.0003  ## BD-13  107.6700 114.3393
w09 1.7509 25302.4407 2.2185 346.8599 #Hit BE-06 161.4600 167.4339
wo6 -5.1692 -85644.6615 -6.3004 27.0883  ## BE-09  162.9100 166.9400
wo4 -5.1623 -85540.5301 -6.3399 80.8996  ## BE-13  188.6100 193.8900
wo2 -5.1622 -85449.4865 -6.7726 41.9977 #Hit W-10 107.7200 109.3323
wo1 5.1623 85442.3848 13.1938 2.0610  ## w-07 99.1500 107.2270
wi2 1.0169 14894.5118 6.5005 59.9654  ## W-13  115.3000 115.4865
DMO3 38.7504 1764239.515 7.8439 411.2367  #i# W-05 99.2300 106.2544
BW16 3.3039 48061.6517 4._4775 105.5691  ## W-03  100.0600 104.5933
BWO9 3.3020 47990.5587 4.8069 54.5152  ## w-02  102.3600 102.7697
BDO4 4.4324 16708.4870 3.0905 308.1345  ## w-01 91.6500 92.0589
DM16 25.6281 692485.2661 10.4162 417.3534 #Hit DM-04 56.5600 61.7770
DM18 30.2288 703061.1719 15.9434 255.3558  ## BW-16  105.6000 106.3532
BE02 19.3574 495125.0655 8.5280 96.5430  ## BW-09  101.8900 102.6321
BEO5S 12.4724 368336.8053 5.1412 668.8769 #Hit BD-04 103.4700 104.3755
BEO4 21.1289 497547.7059 8.8445 348.6213  ## DM-16  101.2600 108.6943
BEO3 21.1248 497348.9623 10.6068 456.1026  ## DM-18  110.1400 116.0837
BE13 10.7902 162409.6741 9.5832 218.5439 #Hit BE-01 134.5200 135.1455
BE12 9.9471 161438.3122 9.2869 239.9955 #Hit BE-02 136.8800 142.1700
BE11 8.6295 159495.6152 6.8217 455.4287  #i# BE-03  156.1200 157.5301
wil -1.0115 -14788.6971 -1.2599 91.0283 #Hit BE-04 156.8300 160.6813
w10 1.0111 14805.8456 3.0710 58.2783 #Hit BE-10 164.9200 170.2400
wo8 -0.0638 -5190.8673 -0.5441 107.8412  ## BE-11  171.4500 178.9700
wo7 0.1294 5250.8089 1.6349 117.7194 #Hit BE-12 178.3700 183.9400
wo5 -5.1689 -85657.2049 -6.3240 21.4892  ## w-12  102.7100 107.3383
OLO5 41.8636 1011229.484 5.6757 1080.4744  ## W-11  102.5800 107.2697
0oL04 41.8634 1011020.822 5.8785 838.2568  ## W-09  105.2600 108.4470
0oLo3 41.8633 1010809.723 6.2117 957.3385  ## w-08  108.1200 108.1263
0oL02 41.8633 1010586.303 7.0161 390.9975  ## W-06 99.2500 106.6858
L121 25.4153 692108.0870 4.2507 1342.4036 #Hit OoL-02 102.5800 104.9715
L122 66.9674 1702366.374 9.4285 1342.8314  ## OL-03  102.8900 105.6591
0oL09 43.9551 1011989.549 6.1946 570.5826  ## OL-04  103.1400 106.2144
0oL08 43.1760 1011810.130 6.0551 1104.1139  ## OL-05  103.4900 106.8643
oLo7 42.2700 1011581.857 5.8882 1074.4739  ## OL-01 93.9300 100.0612
0OL06 41.8637 1011395.059 5.6896 525.4323  ## OL-09  104.3200 108.8373
0oL13 45.1160 1012661.064 6.3568 422.3794  #i# OL-08  104.1700 108.4873
oL12 44.5992 1012512.579 6.2865 918.8592  ## OL-07  103.8700 107.8094
oL11 44.4205 1012334.478 6.2650 800.2963  ## OL-06  103.5800 107.1540
oL10 43.8234 1012151.794 6.1799 904.0326  ## OL-13  105.1500 110.7002
oL14 36.1063 815608.4474 5.0864 363.0981 #Hit OoL-12 105.0300 110.4423
OoL16 36.8451 816055.9287 5.2012 674.3235  ## OL-11  104.7800 109.8808
OoL15 36.1115 815818.8708 5.0850 1978.4252  #i# OL-10 104.5600 109.3911
OoL19 36.8684 816623.6450 5.1982 363.0981 #Hit OoL-14 105.2400 110.8274
OL18 36.4854 816478.6226 5.1426 1207.8557 #Hit OL-15 105.7700 111.5198
oL17 36.2366 816244.2075 5.0984 1570.9546  ## OL-16  105.9500 111.7557
0oL20 37.1136 816719.7397 5.2346 674.3243 #Hit oL-17 106.3800 112.3051
oL22 38.7854 817027.7120 5.4537 837.3452 #Hit OL-18 106.7000 112.7273
oL21 37.5273 816867.8754 5.2809 1081.8828  ## OL-19  106.8000 112.8542
L140 55.4272 850023.0857 7.7815 540.9403  ## OL-20  106.9700 113.0898
Overflow 4.4335 16676.4420 5.5893 153.2327 #Hit OoL-21 107.2700 113.4706
FREE # 1 38.7593 1763371.765 0.0000 0.0000  ## OL-22  107.5000 113.7600
FREE # 2 5.1623 85442.5716 0.0000 0.0000 #Hit
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100-Year Storm — Selected XP-SWMM Results

| Table E15a - SPREADSHEET REACH LIST

| Peak flow and Total Flow listed by Reach or those
1 conduits or diversions having the same

1 upstream and downstream nodes.

Upstream Downstream Maximum Total
Node Node Flow Flow
(cfs) (fen3)

DM-02 DM-01 38.7388 1763369.21
DM-08 DM-06 85.1342 1935329.17
DM-06 DM-05 85.1371 1934897.22
DM-05 DM-04 38.7528 1764706 .06
DM-03 DM-02 38.7404 1763884 .12
DM-09 DM-08 73.8449 1766523.25
BW-18 BW-17 3.3058 48098.1487
BW-17 BW-16 3.3048 48079.4012
BW-14 BW-12 3.3028 48039.6953
BW-12 BW-10 3.3023 48018.0302
BW-10 BW-09 3.3021 48006.0831
BW-07 BW-05 3.3018 47975.9040
BW-05 BW-01 3.3016 47957 .7289
BW-01 DM-10 3.5435 47947 .0846
DM-10 DM-09 73.8524 1766848.36
BE-01 DM-19 19.3574 495093.785
DM-21 DM-20 11.1630 208047.452
DM-20 DM-19 10.8853 208028.099
DM-18 DM-17 30.2316 703022.114
DM-16 DM-14 25.3168 692210.229
DM-11 DM-10 70.5753 1719024.19
BD-02 BD-01 4.4307 16767.4467
BD-01 DM-11 4.7291 16793.2195
BD-05 BD-04 4.4328 16689.2609
BD-03 BD-02 4.4322 16724.4296
BE-10 BE-09 5.1765 152155.889
BE-09 BE-06 4.9621 136805.104
BE-06 BE-05 12.4586 368552.651
W-10 W-09 1.7509 25302.4407
W-06 w-07 5.1692 85644.6615
w-03 W-05 5.1623 85540.5301
W-02 W-03 5.1622 85449.4865
W-02 w-01 5.1623 85442.3848
w-13 w-12 1.0169 14894 .5118
DM-04 DM-03 38.7504 1764239.51
BW-16 BW-14 3.3039 48061.6517
BW-09 BW-07 3.3020 47990.5587
BD-04 BD-03 4.4324 16708.4870
DM-17 DM-16 25.6281 692485.266
DM-19 DM-18 30.2288 703061.172
BE-02 BE-01 19.3574 495125.065
BE-05 BE-04 12.4724 368336.805
BE-04 BE-03 21.1289 497547 .706
BE-03 BE-02 21.1248 497348.962
BE-13 BE-12 10.7902 162409.674
BE-12 BE-11 9.9471 161438.312
BE-11 BE-10 8.6295 159495.615
w-11 W-12 1.0115 14788.6971
w-11 w-07 1.0111 14805.8456
w-08 W-09 0.0638 5190.8673
w-08 w-07 0.1294 5250.8089
W-05 W-06 5.1689 85657.2049
OL-05 OL-04 41.8636 1011229.48
OL-04 OL-03 41.8634 1011020.82
OL-03 OL-02 41.8633 1010809.72
OL-02 OL-01 41.8633 1010586.30
DM-14 OL-01 25.4153 692108.087
OL-01 DM-11 66.9674 1702366 .37
OL-09 OL-08 43.9551 1011989.55
OL-08 OL-07 43.1760 1011810.13
OoL-07 OL-06 42.2700 1011581.86
OL-06 OL-05 41.8637 1011395.06
OL-13 OoL-12 45.1160 1012661.06
OL-12 OL-11 44 .5992 1012512.58
OoL-11 OL-10 44.4205 1012334.48
OL-10 OL-09 43.8234 1012151.79
OL-14 OL-13 36.1063 815608.447
OL-16 OL-15 36.8451 816055.929
OL-15 OL-14 36.1115 815818.871
OL-19 OL-18 36.8684 816623.645
OL-18 OoL-17 36.4854 816478.623
OoL-17 OL-16 36.2366 816244.207
OL-20 OoL-19 37.1136 816719.740
OoL-22 OoL-21 38.7854 817027.712
OoL-21 OL-20 37.5273 816867.875
BD-13 OL-22 55.4272 850023.086

OL-13 BD-05 4.4335 16676. 4.

420
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100-Year Storm — Selected XP-SWMM Results

# Table E16. New Conduit Information Section

*

# Conduit Invert (IE) Elevation and Conduit #
# Maximum Water Surface (WS) Elevations #

Conduit Name Upstream Node Downstream Node 1E Up 1E Dn WS Up WS Dn Conduit Type
DMO1 DM-02 DM-01 55.1200 51.7000 57.5831 53.7258 Circular
DMO7 DM-08 DM-06 85.6800 63.1000 87.5211  74.4754 Circular
DMO5 DM-06 DM-05 63.1000 58.9000 74.4754  70.0000 Circular
DMO4 DM-05 DM-04 58.9000 56.6000 70.0000 61.7770 Circular
DM02 DM-03 DM-02  56.0200 55.1200 59.3550 57.5831 Circular
DM08 DM-09 DM-08 90.5000 85.6800 94.7256 87.5211 Circular
BW18 BW-18 BW-17 106.7600 106.1700 107.5000 107.0245 Circular
BW17 BW-17 BW-16 106.1700 105.6000 107.0245 106.3532 Circular
BW14 BW-14 BW-12 104.7600 103.7200 105.5733 104.4500 Circular
BW12 BW-12 BW-10 103.7200 102.9000 104.4500 103.5027 Circular
BW10 BW-10 BW-09 102.9000 101.8900 103.5027 102.6321 Circular
BWO7 BW-07 BW-05 100.9200 98.9100 101.5175 99.6023 Circular
BWO5 BW-05 BW-01 98.9100 98.0100 99.6023 98.3025 Circular
BWO1 BW-01 DM-10 98.0100 91.7900 98.3025 95.6649 Circular
DMO9 DM-10 DM-09 91.7900 90.5000 95.6649 94.7256 Circular
BEOL BE-01 DM-19 134.5200 120.1600 135.1455 121.4126 Circular
DM20 DM-21 DM-20 131.3500 129.5000 139.6700 135.6453 Circular
DM19 DM-20 DM-19 129.5000 120.1600 135.6453 121.4126 Circular
DM17 DM-18 DM-17 110.1400 105.0300 116.0837 113.2000 Circular
DM15 DM-16 DM-14 101.2600 97.9100 108.6943 100.3436 Circular
DM10 DM-11 DM-10 93.0700 91.7900 97.9950 95.6649 Circular
BDO2 BD-02 BD-01 101.4700 98.3100 102.0791 98.9165 Circular
BDO1 BD-01 DM-11  96.8200 93.0700 97.9931 97.9950 Circular
BDO9 BD-09 BD-07 107.1600 106.5400 106.5400 106.5400 Circular
BDO7 BD-07 BD-06 106.5600 105.2700 105.0100 105.0100 Circular
BDO6 BD-06 BD-05 105.0100 103.7700 105.0100 104.7148 Circular
BDO5 BD-05 BD-04 103.7700 103.4700 104.7148 104.3755 Circular
BDO3 BD-03 BD-02 102.8300 101.4700 103.4362 102.0791 Circular
BE10 BE-10 BE-09 164.9200 162.9100 170.2400 166.9400 Circular
BE09 BE-09 BE-06 162.9100 161.4600 166.9400 167.4339 Circular
BEO6 BE-06 BE-05 162.4600 157.4900 167.4339 162.5236 Circular

wo9 W-10 W-09 107.7200 105.2800 109.3323 108.4470 Circular
wo6 W-06 W-07  99.2500 99.1500 106.6858 107.2270 Circular
wo4 W-03 W-05 100.1000 99.2300 104.5933 106.2544 Circular
wo2 W-02 W-03 102.8000 100.0700 103.7235 104.5933 Circular
wol w-02 W-01 102.3600 91.6500 102.7697 92.0589 Circular
wi2 W-13 W-12 115.3000 102.7100 115.4865 107.3383 Circular
DMO3 DM-04 DM-03 56.5600 56.0200 61.7770 59.3550 Circular
BW16 BW-16 BW-14 105.6000 104.7600 106.3532 105.5733 Circular
BWO9 BW-09 BW-07 101.8900 100.9200 102.6321 101.5175 Circular
BDO4 BD-04 BD-03 103.4700 102.8300 104.3755 103.4362 Circular
DM16 DM-17 DM-16 105.0300 101.2600 113.2000 108.6943 Circular
DM18 DM-19 DM-18 120.1600 110.1400 121.4126 116.0837 Circular
BEO2 BE-02 BE-01 136.8800 134.5200 142.1700 135.1455 Circular
BEO5 BE-05 BE-04 157.4900 156.8300 162.5236 160.6813 Circular
BEO4 BE-04 BE-03 156.8300 156.1200 160.6813 157.5301 Circular
BEO3 BE-03 BE-02 156.1200 136.8800 157.5301 142.1700 Circular
BE13 BE-13 BE-12 188.6100 178.3700 193.8900 183.9400 Circular
BE12 BE-12 BE-11 178.3700 171.4500 183.9400 178.9700 Circular
BE1l BE-11 BE-10 171.4500 164.9200 178.9700 170.2400 Circular
wii w-11 W-12 102.9400 102.7500 107.2697 107.3383 Circular
w10 w-11 W-07 102.5800 100.2900 107.2697 107.2270 Circular
wos w-08 W-09 108.2600 105.2600 108.3609 108.4470 Circular
wo7 w-08 W-07 108.1200 100.4000 108.1263 107.2270 Circular
wo5 W-05 W-06  99.2800 99.2500 106.2544 106.6858 Circular
OL05 OL-05 OL-04 103.4900 103.1400 106.8643 106.2144 Circular
oL04 OL-04 OL-03 103.1400 102.8900 106.2144 105.6591 Circular
0oLo3 OL-03 OL-02 102.8900 102.5800 105.6591 104.9715 Circular
0oL02 0OL-02 OL-01 102.5800 102.4300 104.9715 104.5362 Circular
L121 DM-14 OL-01 94.7000 93.9300 100.3436 100.0612 Circular
L122 OL-01 DM-11  93.9300 93.0700 100.0612  97.9950 Circular
OL09 OL-09 OL-08 104.3200 104.1700 108.8373 108.4873 Circular
oLo8 OL-08 OL-07 104.1700 103.8700 108.4873 107.8094 Circular
oLo7 OL-07 OL-06 103.8700 103.5800 107.8094 107.1540 Circular
OL06 OL-06 OL-05 103.5800 103.4900 107.1540 106.8643 Circular
oL13 OL-13 OL-12 105.1500 105.0300 110.7002 110.4423 Circular
oL12 OL-12 OL-11 105.0300 104.7800 110.4423 109.8808 Circular
oL11 OL-11 OL-10 104.7800 104.5600 109.8808 109.3911 Circular
oL10 OL-10 OL-09 104.5600 104.3200 109.3911 108.8373 Circular
OoL14 OL-14 OL-13 105.2400 105.1500 110.8274 110.7002 Circular
OL16 OL-16 OL-15 105.9500 105.7700 111.7557 111.5198 Circular
oL15 OL-15 OL-14 105.7700 105.2400 111.5198 110.8274 Circular
OoL19 OL-19 OL-18 106.8000 106.7000 112.8542 112.7273 Circular
oL18 OL-18 OL-17 106.7000 106.3800 112.7273 112.3051 Circular
oL17 OoL-17 OL-16 106.3800 105.9500 112.3051 111.7557 Circular
oL20 OL-20 OL-19 106.9700 106.8000 113.0898 112.8542 Circular
oL22 OL-22 OL-21 107.5000 107.2700 113.7600 113.4706 Circular
oL21 OoL-21 OL-20 107.2700 106.9700 113.4707 113.0898 Circular
L140 BD-13 OL-22 107.6700 107.5000 114.3393 113.7600 Circular
Overflow OL-13 BD-05 106.8000 106.3900 110.7002 107.2715 Circular
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| Table E20 - Junction Flooding and Volume Listing. 1
| The maximum volume is the total volume |
1 in the node including the volume in the |
1 flooded storage area. This is the max 1
1 volume at any time. The volume in the 1
1 flooded storage area is the total volume]
1 above the ground elevation, where the 1
1 flooded pond storage area starts. 1

Out of Passed to 2D cell

1D-System OR Volume Stored

Junction Surcharged Flooded (Flooded Maximum in allowed Flood
Name Time (min) Time(min) Volume) Volume Pond of 1D-System
DM-02 0.0000 0.0000 0.0000 30.9513 0.0000
DM-01 0.0000 0.0000 0.0000 25.4563 0.0000
DM-03 149.5556 0.0000 0.0000 41.9081 0.0000
DM-05 398.6111  127.4722 169407.7024 139.4826 0.0000
DM-06 231.3333 0.0000 0.0000 142.9435 0.0000
DM-08 0.0000 0.0000 0.0000 23.1357 0.0000
DM-09 42.9417 0.0000 0.0000 53.0990 0.0000
DM-10 34.8583 0.0000 0.0000 48.6922 0.0000
BW-01 0.0000 0.0000 0.0000 3.6761 0.0000
BW-05 0.0000 0.0000 0.0000 8.7000 0.0000
BW-07 0.0000 0.0000 0.0000 7.5078 0.0000
BW-10 0.0000 0.0000 0.0000 7.5741 0.0000
BW-12 0.0000 0.0000 0.0000 9.1733 0.0000
BW-14 0.0000 0.0000 0.0000 10.2199 0.0000
BW-17 0.0000 0.0000 0.0000 10.7376 0.0000
BW-18 0.0000 0.0000 0.0000 9.2983 0.0000
DM-11 42.5667 0.0000 0.0000 61.8873 0.0000
DM-14 29.3333 0.0000 0.0000 70.9180 0.0000
DM-17 73.3500 38.1000 10460.4053 102.6642 0.0000
DM-19 0.0000 0.0000 0.0000 15.7399 0.0000
BE-05 99.3250 0.0000 0.0000 63.2524 0.0000
DM-20 36.3000 0.0000 0.0000 77.2215 0.0000
DM-21 44 .3500 26.7417 4488.9534 104.5491 0.0000
BD-01 0.0000 0.0000 0.0000 14.7411 0.0000
BD-02 0.0000 0.0000 0.0000 7.6536 0.0000
BD-03 0.0000 0.0000 0.0000 7.6171 0.0000
BD-05 0.0000 0.0000 0.0000 11.8723 0.0000
BD-06 0.0000 0.0000 0.0000 0.0000 0.0000
BD-07 0.0000 0.0000 0.0000 0.0000 0.0000
BD-09 0.0000 0.0000 0.0000 0.0000 0.0000
BD-13 51.3333 0.0000 0.0000 83.8062 0.0000
BE-06 59.7167 0.0000 0.0000 75.0677 0.0000
BE-09 68.4917 50.4667 15207.3600 50.6410 0.0000
BE-13 24.9167 12.0250 181.0354 66.3485 0.0000
W-10 37.4167 0.0000 0.0000 20.2604 0.0000
w-07 1361.4583 0.0000 0.0000 101.4952 0.0000
w-13 0.0000 0.0000 0.0000 2.3432 0.0000
W-05 1370.6667 0.0000 0.0000 88.2686 0.0000
W-03 1363.1250 0.0000 0.0000 56.9649 0.0000
W-02 0.0000 0.0000 0.0000 5.1477 0.0000
w-01 0.0000 0.0000 0.0000 5.1382 0.0000
DM-04 384.0000 0.0000 0.0000 65.5563 0.0000
BW-16 0.0000 0.0000 0.0000 9.4644 0.0000
BW-09 0.0000 0.0000 0.0000 9.3246 0.0000
BD-04 0.0000 0.0000 0.0000 11.3782 0.0000
DM-16 97.5667 0.0000 0.0000 93.4199 0.0000
DM-18 48.1417 0.0000 0.0000 74.6886 0.0000
BE-01 0.0000 0.0000 0.0000 7.8596 0.0000
BE-02 73.6750 25.4750 1970.1441 66.4741 0.0000
BE-03 0.0000 0.0000 0.0000 17.7188 0.0000
BE-04 81.0250 0.0000 0.0000 48.3957 0.0000
BE-10 78.9000 45.2667 7229.2162 66.8511 0.0000
BE-11 50.2333 25.6917 1871.6298 94.4963 0.0000
BE-12 32.5750 21.3333 932.1201 69.9926 0.0000
w-12 192.1111 0.0000 0.0000 58.1590 0.0000
w-11 107.1881 0.0000 0.0000 58.9310 0.0000
W-09 1376.0417 1355.0833  19695.8888 40.0478 0.0000
w-08 0.0000 0.0000 0.0000 0.0792 0.0000
W-06 1371.0417 0.0000 0.0000 93.4385 0.0000
OoL-02 0.0000 0.0000 0.0000 30.0519 0.0000
OL-03 0.0000 0.0000 0.0000 34.7963 0.0000
OL-04 22.4500 0.0000 0.0000 38.6335 0.0000
OL-05 37.5500 0.0000 0.0000 42.4021 0.0000
OL-01 0.0000 0.0000 0.0000 77.0448 0.0000
OoL-09 47.0833 0.0000 0.0000 56.7639 0.0000
OL-08 45.5083 0.0000 0.0000 54.2512 0.0000
OoL-07 42.6833 0.0000 0.0000 49.5024 0.0000
OL-06 40.0000 0.0000 0.0000 44.9106 0.0000
OL-13 52.5000 0.0000 0.0000 69.7444 0.0000
OoL-12 51.9750 0.0000 0.0000 68.0114 0.0000
OL-11 50.5167 0.0000 0.0000 64.0966 0.0000
OL-10 49.0917 0.0000 0.0000 60.7076 0.0000
OL-14 52.6000 0.0000 0.0000 70.2112 0.0000
OL-15 52.4667 0.0000 0.0000 72.2522 0.0000
OL-16 52.4667 0.0000 0.0000 72.9548 0.0000
OoL-17 52.0833 0.0000 0.0000 74.4546 0.0000
OL-18 51.9000 0.0000 0.0000 75.7387 0.0000
OL-19 51.8167 0.0000 0.0000 76.0766 0.0000
OL-20 51.9250 0.0000 0.0000 76.9010 0.0000
OoL-21 51.7083 0.0000 0.0000 77.9184 0.0000
OL-22 51.6083 35.9167  32876.8057 78.6632 0.0000



ATTACHMENT 3
City of Arlington Stormwater Projects



Problem No.:
Primary Issue(s)

1 | Basin ID: | DT-B-1
Local flooding

Problem Apparent surcharging along First Street between McLeod and

Description Lenore Avenues, Lenore Avenue between First and Second
Streets; and along French Avenue between First and Third Streets
(variable pipe diameters in French Avenue);

Information 1995, 1999, and 2003 assessments; residual areas of Project 11,

Sources Downtown Drainage System Improvements, not addressed by the

Olympic Avenue renovation in 2007; also Project 201

Problem No.:

2 Basin ID: DT-B-2

Primary Issue(s)

Conveyance limitations

Problem Trunk line along SR9 surcharges at manholes north of Burke

Description Avenue; downstream-most pipe segment to outfall is old and outlet
is crushed; requires realignment in conjunction with separate
wetland treatment project

Information 1995, 1999, and 2003 assessments; residual areas of Project 12,

Sources Downtown Qutfall Trunk Line




Upper Mainstem Stillaguamish Basin

Problem Identified:

This project is intended to addresses capacity issues along this stretch of the drainage system

Proposed Project:

Downtown Drainage System Improvements, provides for collection of stormwater along Olympic Avenue from Division to
East First Street, then up E First Street to Lenore Avenue and within a two block section along French Avenue from E First

Street to Third Street.

ITEM ITEM Quantity | Units Unit Total 2006 Unit 2006 Total
NO. Price Price Price Price
11 Downtown Drainage System Improvements
1 Traffic Safety Control Devices 1| LS $20,000 $20,000 $22,510 $22,510
2 Remove Manhole 5| EA $500 $2,500 $563 $2,814
3 Remove Drainage Pipe 500| LF $10 $5,000 $11 $5,628
4 Sawcut Existing Pavement (RSM) 6,580/ LF $2.00 $13,160 $2 $14,812
5 Remove & Dispose of AC Paving* 1,760 SY $3.50 $6,160 $4 $6,933
6 Roadway Excavation, w/ Haul* 6,743 CY $8.50 $57,316 $10 $64,509
7 Temporary Patch 301| Ton $45 $13,545 $51 $15,245
8 |AC Paving Class A* 301| Ton $38 $11,438 $43 $12,874
9 Controlled Density Fill* 2,117| CY $65 $137,605 $73 $154,876
10 |[Storm Sewer Pipe (21-inch)* 880| LF $30 $26,400 $34 $29,713
11 [Storm Sewer Pipe (24-inch)* 320| LF $40 $12,800 $45 $14,407
12 [Storm Sewer Pipe (27-inch) 990| LF $48 $47,520 $54 $53,484
13 [Storm Sewer Pipe (30-inch)* 0| LF $52 $0 $59 $0
14 [Storm Sewer Pipe (36-inch)* 2,470 LF $50 $123,500 $56 $139,000
15 [Storm Sewer Pipe (48-inch) 0| LF $85 $0 $96 $0
16 |Reconnect Existing Catch Basins 20| EA $500 $10,000 $563 $11,255
17 |Type 2 - 54" Catch Basins* 5| EA $2,500 $12,500 $2,814 $14,069
18 |[Type 2 - 60" Catch Basins* ol EA $3,200 $0 $3,602 $0
19 [Type 2 - 72" Catch Basins* 9] EA $3,800 $34,200 $4,277 $38,492
20 [Type 2 - 96" Catch Basins ol EA $7,500 $0 $8,441 $0
21 |Relocate Existing Utilities 1| LS $10,000 $10,000 $11,255 $11,255
22 |Trench Safety 4660 LF $2 $9,320 $2 $10,490
New Items
23 |SPCC Plan, Silt Fence, & TESC Measures 4,660| LF $5 $23,300 $6 $28
24 |Traffic Control Labor 800| Hours $35 $28,000 $39 $1,379
Subtotal $604,264 $623,772
25 Mobilization/Demob/Overhead & Profit 1| LS 10% $60,426 10% $62,377
26 Contingency 1| LS 30% $199,407 30% $205,845
27 Sales Tax 1] LS 8.5% $73,448 8.5% $75,820
Estimated Construction Cost $937,545 $967,814
28 Eng'r, Permitting, Legal, Admin (25%) 1| LS 25% $234,386 25% $241,953
29 Surveying (Design, Const. & As-built) 1| LS 4% $37,502 4% $38,713
30 Construction Management (4%) 1| LS 4% $37,502 4% $38,713
CITY'S ESTIMATE (2004) $1,294,000
TOTAL 2002 DOLLARS $1,246,935
TOTAL 2006 DOLLARS $1,287,192
Notes:
1 Quantities based on previous take-off in 1995 Comprehensive Plan with New ltems.
2 (*) Indicates Unit Prices from 67th Ave. NE Bid Tab opened March 15, 2001.
3 (RSM) Indicates Unit Prices from RS Means.
4 Assumes a single contractor to perform all projects in the area under one contract.
5 See accompanying text for more detailed description.




Upper Mainstem Stillaguamish Basin

Problem Identified:

Listed in the 1995 Stormwater Master Plan, this project is intended to addresses capacity issues along this stretch of the

drainage system.
Proposed Project:

The Downtown Outfall Trunk Line, includes an existing outfall to the Stillaguamish River. This outfall trunkline would be
relocated (the outfall location to the river would probably not change but would be improved). The new trunk line would
proceed down Division Street from Olympic due west across SR-9 to a new stormwater treatment facility.

ITEM ITEM Quantity | Units Unit Total 2006 Unit 2006 Total
NO. Price Price Price Price
12 Outfall Trunk Line Improvements
1 Traffic Safety Control Devices 1| LS $7,500 $7,500 $8,441 $8,441
2 Remove Manhole 6] EA $500 $3,000 $563 $3,377
3 Remove Drainage Pipe 550| LF $10 $5,500 $11 $6,190
4 Sawcut Existing Pavement (RSM) 1,100| LF $2.00 $2,200 $2 $2,476
5 Remove & Dispose of AC Paving* 336| SY $3.50 $1,176 $4 $1,324
6 Roadway Excavation, w/ Haul* 896| CY $8.50 $7,616 $10 $8,572
7 Temporary Patch 57| Ton $45 $2,565 $51 $2,887
8 |AC Paving Class A* 57| Ton $38 $2,166 $43 $2,438
9 Controlled Density Fill* 894| CY $65 $58,110 $73 $65,403
10 |[Storm Sewer Pipe (21-inch)* 0| LF $30 $0 $34 $0
11 [Storm Sewer Pipe (24-inch)* 0| LF $40 $0 $45 $0
12 [Storm Sewer Pipe (27-inch) 0| LF $48 $0 $54 $0
13 [Storm Sewer Pipe (30-inch)* 0| LF $52 $0 $59 $0
14 [Storm Sewer Pipe (36-inch)* 0| LF $50 $0 $56 $0
15 [Storm Sewer Pipe (48-inch) 550| LF $85 $46,750 $96 $52,618
16 |Reconnect Existing Catch Basins 2] EA $500 $1,000 $563 $1,126
17 |Type 2 - 54" Catch Basins* 5| EA $2,500 $12,500 $2,814 $14,069
18 |[Type 2 - 60" Catch Basins* ol EA $3,200 $0 $3,602 $0
19 [Type 2 - 72" Catch Basins* 2| EA $3,800 $7,600 $4,277 $8,554
20 |Type 2 - 96" Catch Basins ol EA $7,500 $0 $8,441 $0
21 |Relocate Existing Utilities 1| LS $2,500 $2,500 $2,814 $2,814
22 |Trench Safety 550| LF $2 $1,100 $2 $1,238
New Items
23 |SPCC Plan, Silt Fence, & TESC Measures 550 LF $5 $2,750 $6 $3,095
24 |Traffic Control Labor 200| Hours $35 $7,000 $39 $7,879
Subtotal $171,033 $192,499
25 Mobilization/Demob/Overhead & Profit 1| LS 10% $17,103 10% $19,250
26 Contingency 1| LS 30% $56,441 30% $63,525
27 Sales Tax 1l LS 8.5% $20,789 8.5% $23,398
Estimated Construction Cost $265,366 $298,672
28 Eng'r, Permitting, Legal, Admin (25%) 1| LS 25% $66,342 25% $74,668
29 Surveying (Design, Const. & As-built) 1| LS 4% $10,615 4% $11,947
30 Construction Management (4%) 1| LS 4% $10,615 4% $11,947
CITY'S ESTIMATE (2004) $290,000
TOTAL 2002 DOLLARS $352,937
TOTAL 2006 DOLLARS $397,234
Notes:
1 Quantities based on previous take-off in 1995 Comprehensive Plan with New ltems.
2 (*) Indicates Unit Prices from 67th Ave. NE Bid Tab opened March 15, 2001.
3 (RSM) Indicates Unit Prices from RS Means.
4 Assumes a single contractor to perform all projects in the area under one contract.
5 See accompanying text for more detailed description.




Upper Mainstem Stillaguamish Basin

Problem Identified:

The storm drain system experiences surcharging in several locations during intense rainfall, resulting in localized flooding, where
flows surface from catchbasins to flow down slope across roads and properties.

Proposed Project:

The project will upgrade pipe size and slopes trough the basin.

ITEM ITEM Quantity | Units Unit Total 2006 Unit 2006 Total
NO. Price Price Price Price

201 Downtown Storm Drain Facility (E Maple St, E 1st St, N Lenore Ave, N French Ave, E Division St)

1 Traffic Safety Control Devices 12| LS $20,000 $240,000 $22,510 $270,122
2 Remove Manhole 5| EA $500 $2,500 $563 $2,814
3 Remove Drainage Pipe 200| LF $10 $2,000 $11 $2,251
4 Sawcut Existing Pavement (RSM) 2750 LF $2.00 $5,500 $2 $6,190
5 Remove & Dispose of AC Paving* 900| SY $3.50 $3,150 $4 $3,545
6 Roadway Excavation, w/ Haul* 4000 CY $8.50 $34,000 $10 $38,267
7  |Temporary Patch 180| Ton $45 $8,100 $51 $9,117
8 AC Paving Class A* 180| Ton $38 $6,840 $43 $7,698
9 Controlled Density Fill* 1500| CY $65 $97,500 $73 $109,737
10 [Storm Sewer Pipe (21-inch)* 0| LF $30 $0 $34 $0
11 [Storm Sewer Pipe (24-inch)* 0| LF $40 $0 $45 $0
12 |Storm Sewer Pipe (27-inch) 2250 LF $48 $108,000 $54 $121,555
13 [Storm Sewer Pipe (30-inch)* 0| LF $52 $0 $59 $0
14 |Storm Sewer Pipe (36-inch)* 500| LF $50 $25,000 $56 $28,138
15 |Storm Sewer Pipe (48-inch) 0| LF $85 $0 $96 $0
16 |Reconnect Existing Catch Basins 9] EA $500 $4,500 $563 $5,065
17 [Type 2 - 54" Catch Basins* 0| EA $2,500 $0 $2,814 $0
18 ([Type 2 - 60" Catch Basins* 0| EA $3,200 $0 $3,602 $0
19 |Type 2 - 72" Catch Basins* o EA $3,800 $0 $4,277 $0
20 |Type 2 - 96" Catch Basins 0| EA $7,500 $0 $8,441 $0
21 [Relocate Existing Utilities 1| LS $10,000 $10,000 $11,255 $11,255
22 |Trench Safety 2,750( LF $2 $5,500 $2 $6,190
23 [SPCC Plan, Silt Fence, & TESC Measures 3,000 LF $5 $15,000 $6 $16,883
24 |Traffic Control Labor 350| Hours $35 $12,250 $39 $13,787
Subtotal $579,840 $652,615
25 Mobilization/Demob/Overhead & Profit 1| LS 10% $57,984 10% $65,262
26 Contingency 1| LS 30% $191,347 30% $215,363
27 Sales Tax 1| LS 8.5% $70,480 8.5% $79,325
Estimated Construction Cost $899,651 $1,012,565
28 Eng'r, Permitting, Legal, Admin (15%) 1| LS 15% $134,948 15% $151,885
29 Surveying (Property, Design & Const.) 1| LS 4% $35,986 4% $40,503
30 Construction Management (4%) 1| LS 4% $35,986 4% $40,503
CITY'S ESTIMATE (2003)
TOTAL 2002 DOLLARS $1,106,570
TOTAL 2006 DOLLARS $1,245,455

Notes:

Quantities based on discussions with City of Arlington staff 12/10/2002.

(*) Indicates Unit Prices from 67th Ave. NE Bid Tab opened March 15, 2001.
(RSM) Indicates Unit Prices from RS Means.

Assumes a single contractor to perform all projects in the area under one contract.
See accompanying text for more detailed description.
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APPENDIX D

Hydraulic Model: Existing Conditions



APPENDIX D
EXISTING STORMWATER MODEL RESULTS FOR ARLINGTON
CONSTRUCTED WETLAND
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Stormwater Model

Below is a diagram of the stormwater model showing the labels of various pipes, catch basins, and wetland
cells. Note that DM-01 is the Butler outfall. This figure applies to Figures D-2 though D-6
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Figure D-1. Stormwater Model
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Weekly Event — 0. 38 inches of Rain
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Figure D-2. Peak Flow Rate Results from Weekly Event Model
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Appended on: Friday, November 13, 2009 2:59:15 PM

ROUTEHYD [] THRU [COA Existing Model] USING [weekly] AND [TYPE1A.RAC] NOTZERO RELATIVE
SCS/SBUH

Gravity Analysis using 24 hr duration storm

Area | Flow | FullQ Full | nDepth | Depth . nVel fVel Infil | CBasin/
Reach ID . . Size

(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) |Vol (cf)| Hyd
BE13- 21in

24.20 | 0.6345 | 15.7042 |0.0404 | 0.2401 | 0.1372 ) 3.193 | 6.529 0.00 |BE-13
BEO6 Diam
BEO06- 21in

5750 | 1.4346 | 11.4736 | 0.125 | 0.4179 | 0.2388 ) 3.2553 | 47701 | 0.00 |BE-06
BEO4 Diam
BE04- 21in

76.80 | 1.9108 | 23.0196 | 0.083 | 0.3404 | 0.1945 ) 5.8066 | 9.5704 | 0.00 |BE-04
DM19 Diam
DM21- 15in

8.90 |[0.2966 |10.7468 |0.0276 | 0.143 | 0.1144 . 3.8137 | 8.7572 | 0.00 |DM-21b
DM19 Diam
DM19- 24 in

101.80 | 2.7082 | 31.3855 | 0.0863 | 0.3969 | 0.1984 6.1228 | 9.9903 | 0.00 |DM-21a
DM14 Diam
DM14- 36in

101.80 | 2.7082 | 35.2153 | 0.0769 | 0.5619 | 0.1873 ) 2.9564 | 4.9819 | 0.00
OL01 Diam
BD13- 36in

122.30 | 2.9666 | 24.3008 | 0.1221 | 0.7084 | 0.2361 ) 2.3269 | 3.4379 | 0.00 |BD-13
oLo1 Diam
OLO01- 36in

224.10 | 5.5512 | 37.2525 | 0.149 | 0.7804 | 0.2601 . 3.7984 | 5.2701 | 0.00
DM11 Diam

LPOOLCOMPUTE [DM-11] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
weekly 5.5512 5.551 0.5129 6.4475  0.0001 0.0107

Routing split hyd [DM-11 outlet] through DM11-DM10

DM11- 36in
0.00 5.551 | 45,7863 |0.1212 | 0.7062 | 0.2354 ) 43736 | 6.4774 | 0.00
DM10 Diam
BW18- 18in
5,70 [0.1697 | 12.2362 |0.0139 | 0.124 0.0827 2.4405 | 6.9243 | 0.00 [BW-18
DM10 Diam
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DM10- 36in
DMo8 5.70 |5.7072 | 60.5086 |0.0943 | 0.6225 | 0.2075 Diam 5.3804 | 8.5602 | 0.00
DMO08- 60 in
DM02 25.60 |6.3561 | 232.00 |0.0274 | 0.57 0.114 Diam 5.1336 |11.8157 | 0.00 |DM-08
DM2- 36in
DML 25.60 | 6.3561 |86.5813 |0.0734 | 0.5498 | 0.1833 Diam 7.1588 |12.2487 | 0.00
HGL Analysis
From Node | To Node ’ HG EI (ft) |App (ft) ‘ Bend (ft) | Junct Loss (ft) | Adjusted HG EI (ft) | Max El (ft)
55.912
No approach losses at node DM-08 because inverts and/or crowns are offset.
DM-02 DM-01 52.7597 | ------ 0.2210 | = ----- 52.9807 65.4400
DM-08 DM-02 | 86.5381 | ------ 0.0446 | = - 86.5827 98.8200
DM-10 DM-08 | 927913 | ------ 0.1957 0.0076 92.9946 103.2100
DM-11 DM-10 94.0644 --na-- --na-- --na-- 94.0644 103.0000
No approach losses at node BD-13 because inverts and/or crowns are offset.
OoL-01 DM-11 94.2225 0.0841 0.0980 0.0437 94.2801 109.8300
No approach losses at node DM-19 because inverts and/or crowns are offset.
DM-14 OL-01 94.6965 | 0.5821 | 0.0066 | - 94.1210 111.0800
No approach losses at node BE-04 because inverts and/or crowns are offset.
DM-19 DM-14 | 98.6553 || ------ 0.5969 0.0636 99.3158 124.9500
No approach losses at node BE-06 because inverts and/or crowns are offset.
BE-04 DM-19 | 120.8204 | ------ 0.0018 | = - 120.8221 167.2500
No approach losses at node BE-13 because inverts and/or crowns are offset.
BE-06 BE-04 | 158.4034 | ------ 0.0031 | = - 158.4066 170.7200
BE-13 BE-06 | 161.8098 | ------ | == | - 161.8098 193.8900
DM-21 DM-19 | 120.4063 | ------ | - | - 120.4063 139.6700
BD-13 OL-01 103.2645 | - | - | e 103.2645 114.5000
BW-18 DM-10 | 91.9823 || --—---- | - | - 91.9823 110.7700
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Conduit Notes

Reach HW Depth (ft) HWI/D ratio |Q (cfs) [TW Depth (ft) |Dc (ft) |Dn (ft) Comment
DM2-DM1 1.0621 0.3540 6.36 0.7920 0.7920 |0.5498 |SuperCrit flow, Inlet end controls
DMO08-DM02 0.8581 0.1716 6.36 0.6781 0.6781 |0.5700 |SuperCrit flow, Inlet end controls
DM10-DM08 1.0013 0.3338 5.71 0.9047 0.7495 |0.6225 |SuperCrit flow, Inlet end controls
DM11-DM10 0.9944 0.3315 5.55 1.2028 0.7387|0.7062 |SuperCrit flow, Inlet end controls
OL01-DM11 1.1165 0.3722 5.55 0.7804 0.7387|0.7804 |Outlet Control M1 Backwater
DM14-0OL01 0.7655 0.2552 2.71 0.5619 0.5119 |0.5619 |Outlet Control M2 Backwater
DM19-DM14 0.7558 0.3779 2.71 0.5736 0.5736 |10.3969 |SuperCrit flow, Inlet end controls
BE04-DM19 0.6534 0.3734 1.91 0.4980 0.4980 |0.3404 |SuperCrit flow, Inlet end controls
BEO06-BEO4 0.5764 0.3294 143 0.4297 0.4297|0.4179 |SuperCrit flow, Inlet end controls
BE13-BE06 0.3688 0.2108 0.63 0.2831 0.2831|0.2401 |SuperCrit flow, Inlet end controls
DM21-DM19 0.2583 0.2066 0.30 0.2107 0.2107 |0.1430 |SuperCrit flow, Inlet end controls
BD13-OL01 0.8345 0.2782 297 0.7084 0.5369 |0.7084 |Outlet Control M1 Backwater
BW18-DM10 0.1943 0.1295 0.17 0.1510 0.1510 |0.1240 |SuperCrit flow, Inlet end controls
Reach | Area | Flow | FullQ Full nDepth | Depth nVel fVel | Infil Vol | CBasin/
ID (ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [DM-11 overflow] through DM-11 to groundDM-11 to ground: No flow to route
HGL Analysis
Erom Node To Node HG El App Bend Junct Loss Adjusted HG EI Max El
(fo) (ft) (ft) (o) (ft) (ft)
101.30
DM-11 DM-11 to
Dummy infiltration 0.0000 | --na-- | --na-- --na-- 0.0000 103.0000
Flow does not exceed capacity in any pipes.
The peak flow to the river is at 6.35 cfs (out the Butler outfall).
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6 Month Event — 1.26 inches of Rain
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Figure D-3 — Peak Flow Rate Results from 6 Month Event Model
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Appended on: Friday, November 13, 2009 3:14:50 PM

ROUTEHYD [] THRU [COA Existing Model] USING [6 month] AND [TYPE1A.RAC] NOTZERO RELATIVE
SCS/SBUH

Gravity Analysis using 24 hr duration storm

Reach | Area | Flow | FullQ Full | nDepth | Depth i nVel fVel Infil | CBasin/
ize
ID (ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) |Vol (cf)| Hyd
BE13- 2lin
24.20 | 3.2868 | 15.7042 |0.2093 | 0.5435 | 0.3106 . 5.1618 | 6.529 | 0.00 |BE-13
BEO6 Diam
BEO6- 2lin
57.50 | 7.5223 | 11.4736 |0.6556 | 1.0333 | 0.5905 . 5.0887 | 4.7701 | 0.00 |[BE-06
BEO4 Diam
BEO4- 2lin
76.80 |10.0047 | 23.0196 |0.4346 | 0.8072 | 0.4613 . 9.2286 | 9.5704 | 0.00 |BE-04
DM19 Diam
DM21- 15in
8.90 1537 |10.7468 | 0.143 | 0.3188 | 0.2551 ] 6.2276 | 8.7572 | 0.00 |DM-21b
DM19 Diam
DM19- 241in
101.80 [14.2122 | 31.3855 |0.4528 | 0.9441 | 0.472 . 9.741 |9.9903 | 0.00 |DM-21a
DM14 Diam
DM14- 36in
101.80 |14.2122 | 35.2153 | 0.4036 | 1.3273 | 0.4424 . 4.7102 | 4.9819 | 0.00
OL01 Diam
BD13- 36in
122.30 [15.9267 | 24.3008 |0.6554 | 1.771 | 0.5903 3.6672 | 3.4379 | 0.00 |BD-13
OL01 Diam
OLO01- 36in
224.10 [29.7009 | 37.2525 |0.7973 | 2.025 0.675 ] 5.8506 | 5.2701 | 0.00
DM11 Diam

LPOOLCOMPUTE [DM-11] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
6 month  29.7009 29.7007 1.5704 19.7401 0.0005 0.0107

Routing split hyd [DM-11 outlet] through DM11-DM10

DM11- 36in
0.00 [29.7007 | 45.7863 | 0.6487 | 1.7594 | 0.5865 ) 6.8936 | 6.4774 | 0.00
DM10 Diam
BW18- 18in
5.70 | 0.9098 | 12.2362 | 0.0744 | 0.2765 | 0.1844 4.0641 | 6.9243 | 0.00 |BW-18
DM10 Diam
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DM10- 36in
DMo8 5.70 30.59 | 60.5086 |0.5055 | 1.5102 | 0.5034 Diam 8.5807 | 8.5602 | 0.00
DMO8- 60 in
DM02 25.60 | 33.93 | 232.00 |0.1463 | 1.289 | 0.2578 Diam 8.465 |11.8157 | 0.00 |DM-08
DM2- 36in
DML 25.60 | 33.93 |86.5813 |0.3919 | 1.3056 | 0.4352 Diam 11.4913 |12.2487 | 0.00
HGL Analysis
From Node | To Node ’ HG EI (ft) |App (ft) ‘ Bend (ft) | Junct Loss (ft) | Adjusted HG EI (ft) | Max El (ft)
57.0115
No approach losses at node DM-08 because inverts and/or crowns are offset.
DM-02 DM-01 545617 | ----- 0.6008 |  ------ 55.1625 65.4400
DM-08 DM-02 | 87.8448 | ------ 01133 | = - 87.9582 98.8200
DM-10 DM-08 | 94.4584 | ------ 0.4862 0.0188 94.9634 103.2100
DM-11 DM-10 95.9071 --na-- --na-- --na-- 95.9071 103.0000
No approach losses at node BD-13 because inverts and/or crowns are offset.
OL-01 DM-11 | 959283 | 0.2088 | 0.2435 0.1070 96.0699 109.8300
No approach losses at node DM-19 because inverts and/or crowns are offset.
DM-14 OL-01 95.7750 1.4734 0.0167 | = ------ 94.3184 111.0800
No approach losses at node BE-04 because inverts and/or crowns are offset.
DM-19 DM-14 | 99.9962 | ------ 1.5078 0.1591 101.6631 124.9500
No approach losses at node BE-06 because inverts and/or crowns are offset.
BE-04 DM-19 | 1219762 | ------ 0.0043 | = - 121.9805 167.2500
No approach losses at node BE-13 because inverts and/or crowns are offset.
BE-06 BE-04 159.3429 | 0.4137 0.0082 | = ----- 158.9373 170.7200
BE-13 BE-06 | 162.3460 | ------ | - | - 162.3460 193.8900
DM-21 DM-19 | 120.8084 | ------ | - | - 120.8084 139.6700
BD-13 OL-01 104.5143 | - | - | e 104.5143 114.5000
BW-18 DM-10 | 92.2622 || --—---- || - | e 92.2622 110.7700
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Conduit Notes

Reach HW Depth (ft) HWI/D ratio |Q (cfs) [TW Depth (ft) |Dc (ft) |Dn (ft)

Comment

DM2-DM1 2.8641 0.9547 33.93 1.8915 1.8915 (1.3056 |SuperCrit flow, Inlet end controls
DMO08-DM02 2.1648 0.4330 33.93 1.6203 1.6203 {1.2890 |SuperCrit flow, Inlet end controls
DM10-DM08 2.6684 0.8895 30.59 2.2802 1.7930 (1.5102 |SuperCrit flow, Inlet end controls
DM11-DM10 4.1243 1.3748 29.70 3.1716 1.7658 |1.7594 |Outlet Control
OL01-DM11 2.8223 0.9408 29.70 2.0250 1.7658 |2.0250 |Outlet Control M1 Backwater

DM14-0OL01 1.8440 0.6147 1421 1.3699 1.2014 {1.3273

Outlet Control M1 Backwater

DM19-DM14 2.0967 1.0483 1421 1.3585 1.3585 (0.9441

SuperCrit flow, Inlet end controls

BEO4-DM19 1.8092 1.0338 10.00 1.1784 1.1784 (0.8072 |SuperCrit flow, Inlet end controls
BEO06-BEO4 1.5159 0.8662 7.52 1.0333 1.0164 (1.0333 |Outlet Control M2 Backwater
BE13-BE06 0.9050 0.5171 3.29 0.6593 0.6593 |0.5435 |SuperCrit flow, Inlet end controls
DM21-DM19 0.6604 0.5284 1.54 0.4912 0.4912 |0.3188 |SuperCrit flow, Inlet end controls
BD13-OL01 2.0843 0.6948 15.93 1.7710 1.2743|1.7710 |Outlet Control M2 Backwater
BW18-DM10 0.4742 0.3161 0.91 0.3553 0.3553|0.2765 |SuperCrit flow, Inlet end controls
Reach | Area | Flow | FullQ Full nDepth | Depth nVel fVel | Infil Vol | CBasin/
ID (ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd

Routing split hyd [DM-11 overflow] through DM-11 to groundDM-11 to ground: No flow to route

HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(fo) (ft) (ft) (o) (ft) (ft)
101.30
DM-11 DM-11 to
o 0.0000 | --na-- | --na-- --na-- 0.0000 103.0000
Dummy infiltration
Flow does not exceed capacity in any pipes.
The peak flow to the river is at 29.35 cfs (out the Butler outfall).
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2 Year Event — 1.80 inches of Rain

—Rioute
[57.52]

Route Hydrograph:

thaugh: |C0A Existing Model

=
=]

I~ | Zero starting hydrograph

Dresign Event: |2 w - l
Rainfall Type: ITYF'EM.HAC - l

StormDur[hrs]:I 24 33

Routing Method
' SCS/SBUH Flows ¢ Rational Flows

101.30
*

s FOZE 09

" Fixed Flows

[~ Use Actual Coordinates

¥ Automatic HGL I Include IE Report
[ Include Direct Step Table
000 ’

95,5952 ft
1

95,7848 f
[44.6076 cfs]

103.0849 ft
—
212448 cfs

120.9902 f
2.2844 cfs

21.2448 ofs

30 £p 2T

1052012 #

Figure D-4 — Peak Flow Rate Results from 2 Year Event Model
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Appended on: Friday, November 13, 2009 3:19:59 PM

ROUTEHYD [] THRU [COA Existing Model] USING [2 yr] AND [TYPE1A.RAC] NOTZERO RELATIVE
SCS/SBUH

Gravity Analysis using 24 hr duration storm

Reach | Area | Flow | FullQ Full | nDepth | Depth i nVel fVel Infil | CBasin/
ize
ID (ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) |Vol (cf)| Hyd
BE13- 2lin
2420 | 49053 | 15.7042 |0.3124 | 0.67 0.3829 . 5.79 6.529 | 0.00 |BE-13
BEO6 Diam
BEO6- 2lin
57.50 |11.2446 | 11.4736 | 0.98 | 1.4046 | 0.8026 . 5.4343 | 47701 | 0.00 |[BE-06
BEO4 Diam
BEO4- 2lin
76.80 |14.9537 | 23.0196 | 0.6496 | 1.0272 | 0.587 . 10.1886 | 9.5704 | 0.00 |BE-04
DM19 Diam
DM21- 15in
8.90 | 2.2944 |10.7468 |0.2135 | 0.3923 | 0.3139 ] 6.9609 | 8.7572 | 0.00 |DM-21b
DM19 Diam
DM19- 241in
101.80 |21.2448 | 31.3855 |0.6769 | 1.2066 | 0.6033 10.7242 | 9.9903 | 0.00 |DM-21a
DM14 Diam
DM14- 36in
101.80 |21.2448 | 35.2153 | 0.6033 | 1.6813 | 0.5604 . 52111 | 4.9819 | 0.00
OL01 Diam
BD13- 36in
122.30 [23.8743 | 24.3008 |0.9824 | 2.4139 | 0.8046 3.9168 | 3.4379 | 0.00 |BD-13
OL01 Diam
OLO01- 36in
224.10 [44.5076 | 37.2525 |1.1948 | ----- na ] 6.2965 | 5.2701 | 0.00
DM11 Diam

LPOOLCOMPUTE [DM-11] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
2yr 44,5076 44,5075 2.0566 25.8517 0.0006 0.0107

Routing split hyd [DM-11 outlet] through DM11-DM10

DM11- 36in
0.00 [44.5075 | 45.7863 | 0.9721 | 2.3877 | 0.7959 ) 7.378 | 6.4774 | 0.00
DM10 Diam
BW18- 18in
5.70 | 1.3637 | 12.2362 | 0.1115 | 0.3383 | 0.2255 4567 |6.9243 | 0.00 [BW-18
DM10 Diam
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DM10- 36in
DMo8 5.70 |45.8382 | 60.5086 |0.7575 | 1.9519 | 0.6506 Diam 9.4137 | 8.5602 | 0.00
DMO8- 60 in
DM02 25.60 |50.8264 | 232.00 |0.2191 | 1.591 | 0.3182 Diam 9.4562 [11.8157 | 0.00 |DM-08
DM2- 36in
DML 25.60 |50.8264 | 86.5813 | 0.587 | 1.6527 | 0.5509 Diam 12.7337 |12.2487 | 0.00
HGL Analysis
From Node | To Node ’ HG EI (ft) |App (ft) ‘ Bend (ft) | Junct Loss (ft) | Adjusted HG EI (ft) | Max El (ft)
57.4399
No approach losses at node DM-08 because inverts and/or crowns are offset.
DM-02 DM-01 55.4525 | ------ 0.7498 | = - 56.2023 65.4400
DM-08 DM-02 | 88.4107 | ------ 01364 | - 88.5472 98.8200
DM-10 DM-08 | 954182 | ------ 0.4056 0.0157 95.8395 103.2100
DM-11 DM-10 97.9699 --na-- --na-- --na-- 97.9699 103.0000
No approach losses at node BD-13 because inverts and/or crowns are offset.
OoL-01 DM-11 98.4369 0.2382 0.2777 0.1218 98.5982 109.8300
No approach losses at node DM-19 because inverts and/or crowns are offset.
DM-14 OL-01 97.5504 1.7858 0.0203 | = ------ 95.7848 111.0800
No approach losses at node BE-04 because inverts and/or crowns are offset.
DM-19 DM-14 | 101.0533 | ------ 1.8378 0.1937 103.0849 124.9500
No approach losses at node BE-06 because inverts and/or crowns are offset.
BE-04 DM-19 | 122.8783 | ------ 0.0049 | = - 122.8832 167.2500
No approach losses at node BE-13 because inverts and/or crowns are offset.
BE-06 BE-04 | 159.7818 | 0.5206 | 0.0103 |  ------ 159.2716 170.7200
BE-13 BE-06 | 162.5855 | ------ | == | - 162.5855 193.8900
DM-21 DM-19 | 120.9902 | ------ | - | - 120.9902 139.6700
BD-13 OL-01 105.2012 | - | - | e 105.2012 114.5000
BW-18 DM-10 | 923786 || --—--- | - | @ - 92.3786 110.7700
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Conduit Notes

Reach HW Depth (ft) HWI/D ratio |Q (cfs) [TW Depth (ft) |Dc (ft) |Dn (ft) Comment
DM2-DM1 3.7549 1.2516 50.83 2.3199 2.3199 |1.6527 |SuperCrit flow, Inlet end controls
DMO08-DM02 2.7307 0.5461 50.83 1.9995 1.9995 (1.5910 |SuperCrit flow, Inlet end controls
DM10-DM08 3.6282 1.2094 45.84 2.8692 2.2066 |1.9519 |SuperCrit flow, Inlet end controls
DM11-DM10 6.1872 2.0624 44.51 4.0477 2.1749|2.3877 |Outlet Control
OL01-DM11 6.1915 2.0638 4451 4.0399 21749 | >D |Outlet Control
DM14-0OL01 4.3884 1.4628 21.24 3.8982 1.4815 (1.6813 |Outlet Control
DM19-DM14 3.1538 1.5769 21.24 1.6503 1.6503 |1.2066 [SuperCrit flow, Inlet end controls
BEO4-DM19 2.7113 1.5493 14.95 1.4331 1.4331 (1.0272 |SuperCrit flow, Inlet end controls
BEO06-BEO4 1.9548 1.1171 11.24 1.4046 1.2504 (1.4046 |Outlet Control M1 Backwater
BE13-BE06 1.1445 0.6540 491 0.8121 0.8121|0.6700 (SuperCrit flow, Inlet end controls
DM21-DM19 0.8422 0.6737 2.29 0.6054 0.6054 {0.3923 |SuperCrit flow, Inlet end controls
BD13-OL01 2.7712 0.9237 23.87 2.4139 1.5750 |2.4139 [Outlet Control M1 Backwater
BW18-DM10 0.5906 0.3937 1.36 0.4376 0.4376|0.3383 |SuperCrit flow, Inlet end controls
Reach | Area | Flow | FullQ Full nDepth | Depth nVel fVel | Infil Vol | CBasin/
ID (ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [DM-11 overflow] through DM-11 to groundDM-11 to ground: No flow to route
HGL Analysis
Erom Node To Node HG El App Bend Junct Loss Adjusted HG EI Max El
(fo) (ft) (ft) (o) (ft) (ft)
101.30
DM-11 DM-11 to
Dummy infiltration 0.0000 | --na-- | --na-- --na-- 0.0000 103.0000

Flow does exceed capacity in one of the upstream pipes; however, that pipe is an existing condition
which is already identified by the City of Arlington as a possible future improvement.

The peak flow to the river is at 50.82 cfs (out the Butler outfall).
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10 Year Event — 2.75 inches of Rain

[57.52]

—Rioute

Route Hydrograph:

thaugh: |C0A Existing Model

=
=]

I~ | Zero starting hydrograph

Dresign Event: |1D_w vl

Rainfall Type: | TYPETARAC |
1015271 ft

StormDur[hrs]:I 24 33

Routing Method

sp BAG0 5L

' SCS/SBUH Flows ¢ Rational Flows
" Fixed Flows

[~ Use Actual Coordinates
¥ Automatic HGL I Include IE Report

IO # [~ Include Direct Step Table

*

102.9994 f 107.1351 #

105.0518 ft 1071093 f
=
[71.2439 cfs]

121.2891
—
34.0869cfs  [34.0869 of) 35472 ofs

fsyo0 6202 881

113,780 #

Figure D-5 — Peak Flow Rate Results from 10 Year Event Model
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Appended on: Friday, November 13, 2009 3:23:50 PM

ROUTEHYD [] THRU [COA Existing Model] USING [10 yr] AND [TYPE1A.RAC] NOTZERO RELATIVE
SCS/SBUH

Gravity Analysis using 24 hr duration storm

Reach | Area | Flow | FullQ Full | nDepth | Depth i nVel fVel Infil | CBasin/
ize
ID (ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) |Vol (cf)| Hyd
BE13- 2lin
24.20 | 7.9624 | 15.7042 | 0.507 | 0.8825 | 0.5043 . 6.5492 | 6.529 | 0.00 |BE-13
BEO6 Diam
BEO6- 2lin
57.50 |18.1067 | 11.4736 |[1.5781 | ----- na . 7.5279 | 47701 | 0.00 |(BE-06
BEO4 Diam
BEO4- 2lin
76.80 |24.0861 | 23.0196 |1.0463 | 1.5205 | 0.8689 . 10.8536 | 9.5704 | 0.00 |BE-04
DM19 Diam
DM21- 15in
8.90 | 3.6472 |10.7468 |0.3394 | 0.5019 | 0.4016 ] 7.9154 | 8.7572 | 0.00 |DM-21b
DM19 Diam
DM19- 241in
101.80 [34.0869 | 31.3855 |1.0861 | ----- na 10.8502 | 9.9903 | 0.00 |DM-21a
DM14 Diam
DM14- 36in
101.80 |34.0869 | 35.2153 | 0.968 | 2.3773 | 0.7924 . 5.6743 | 4.9819 | 0.00
OL01 Diam
BD13- 36in
122.30 [38.2029 | 24.3008 |1.5721 | ----- na 5.4046 | 3.4379 | 0.00 |BD-13
OL01 Diam
OLO01- 36in
22410 |[71.2439 | 37.2525 |1.9125 | ----- na ] 10.0789 | 5.2701 | 0.00
DM11 Diam

LPOOLCOMPUTE [DM-11] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
10yr 71.2439 71.2473 3.5178 44,2192 0.001 0.0107

Routing split hyd [DM-11 outlet] through DM11-DM10

DM11- 36in
0.00 [64.9026 | 45.7863 | 1.4175 | ----- na ) 0.1818 | 6.4774 | 0.00
DM10 Diam
BW18- 18in
570 | 2.1587 | 12.2362 |0.1764 | 0.4259 0.284 5226 | 6.9243 | 0.00 |BW-18
DM10 Diam
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DM10- 36in
DMo8 570 |67.0334 | 60.5086 |1.1078 | ----- na Diam 9.4833 | 8.5602 | 0.00
DMO8- 60 in
DM02 25.60 |75.0579 | 232.00 |0.3235 | 1.9411 | 0.3882 Diam 10.6522 |11.8157 | 0.00 |DM-08
DM2- 36in
DML 25.60 |75.0579 | 86.5813 |0.8669 | 2.16 0.72 Diam 13.776 |12.2487 | 0.00
HGL Analysis
From Node | To Node ’ HG EI (ft) |App (ft) ‘ Bend (ft) | Junct Loss (ft) | Adjusted HG EI (ft) | Max El (ft)
57.84
No approach losses at node DM-08 because inverts and/or crowns are offset.
DM-02 DM-01 572352 | ---- 09514 | = - 58.1866 65.4400
DM-08 DM-02 | 89.1324 | ------ 0.1384 | = - 89.2708 98.8200
DM-10 DM-08 | 98.8693 | 1.3091 | 0.8625 0.0363 98.4589 103.2100
DM-11 DM-10 | 102.9994 --na-- --na-- --na-- 102.9994 103.0000
No approach losses at node BD-13 because inverts and/or crowns are offset.
OL-01 DM-11 | 106.8276 | 0.4536 | 0.5288 0.2323 107.1351 109.8300
No approach losses at node DM-19 because inverts and/or crowns are offset.
DM-14 OL-01 | 106.8591 | 1.8281 | 0.0208 |  --—--- 105.0518 111.0800
No approach losses at node BE-04 because inverts and/or crowns are offset.
DM-19 DM-14 | 106.6358 | 1.8292 | 2.0856 0.2172 107.1093 124.9500
No approach losses at node BE-06 because inverts and/or crowns are offset.
BE-04 DM-19 | 1252139 | ------ 0.0094 | - 125.2233 167.2500
No approach losses at node BE-13 because inverts and/or crowns are offset.
BE-06 BE-04 | 167.5358 | 0.6660 | 0.0132 |  ------ 166.8830 170.7200
BE-13 BE-06 | 162.9971 | - | - | - 162.9971 193.8900
DM-21 DM-19 | 121.2891 | ------ | - | - 121.2891 139.6700
BD-13 OL-01 113.7408 | ------ | - | e 113.7408 114.5000
BW-18 DM-10 925508 || - | - || - 92.5508 110.7700
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Conduit Notes

Reach HW Depth (ft) HWI/D ratio |Q (cfs) [TW Depth (ft) |Dc (ft) |Dn (ft) Comment
DM2-DM1 5.5376 1.8459 75.06 2.7200 2.7200|2.1600 |SuperCrit flow, Inlet end controls
DMO08-DM02 3.4524 0.6905 75.06 3.0506 2.4501 |1.9411 |SuperCrit flow, Inlet end controls
DM10-DMO08 13.2111 4.4037 67.03 3.5928 2.6166| >D |Outlet Control
DM11-DM10 11.2166 3.7389 64.90 6.6671 2.5841| >D |Outlet Control
OL01-DM11 14.5822 4.8607 71.24 9.0694 2.6742| >D |Outlet Control
DM14-0L01 13.6971 4.5657 34.09 12.4351 1.8961 |2.3773 |Outlet Control
DM19-DM14 31.0199 15.5099 | 34.09 2.0000 1.9117| >D |Outlet Control
BE04-DM19 5.0469 2.8840 24.09 1.7500 1.6689 (1.5205 |SuperCrit flow, Inlet end controls
BEO6-BE0O4 14.3422 8.1955 18.11 1.7500 1.5482| >D |Outlet Control
BE13-BE06 1.5561 0.8892 7.96 1.0468 1.0468 (0.8825 |SuperCrit flow, Inlet end controls
DM21-DM19 1.1411 0.9129 3.65 0.7724 0.7724|0.5019 (SuperCrit flow, Inlet end controls
BD13-0OL01 16.4988 5.4996 38.20 3.0000 2.0123| >D |Outlet Control
BW18-DM10 0.7628 0.5085 2.16 0.5549 0.5549 |0.4259 |SuperCrit flow, Inlet end controls
Area | Flow | FullQ | Full | nDepth | Depth ) nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [DM-11 overflow] through DM-11 to ground
DM-11to ]
0.00 | 6.3446 0.00 0.103 ---- |Ditch| 5.9736 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (ft) (ft) (ft) (ft)
101.5271
DM-11 DM-11 to
o 102.0271 | --na-- | --na-- --na-- 102.0271 103.0000
Dummy infiltration

Flow does exceed capacity in some of the upstream conveyance system; however, that upstream
conveyance system is an existing condition which is already identified by the City of Arlington as a
future improvement.
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The peak flow to the river is at 75.06 cfs (out the Butler outfall).
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100 Year Event — 3.75 inches of Rain

—Rioute
[57.52]

Route Hydrograph:

| F[

thaugh: |C0A Existing Model =]
= Zero starting hydragrapty
Diesign Event: lﬁ
Fiainfall Type: lm
101.9815 fit StormDur [hrs]: I 24 3:

Routing Method
' SCS/SBUH Flows ¢ Rational Flows
" Fixed Flows

[~ Use Actual Coordinates

¥ Automatic HGL I Include IE Report

IDEIE [~ Include Direct Step Table
*
[10?_?3] 107 1446 # [125.08] 1217122 1
1
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[51.5548 ofs] 5.3365 cfs

{510 bzLh 25

Figure D-6 — Peak Flow Rate Results from 100 Year Event Model
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Appended on: Friday, November 13, 2009 3:33:07 PM

ROUTEHYD [] THRU [COA Existing Model] USING [100 yr] AND [TYPE1A.RAC] NOTZERO RELATIVE
SCS/SBUH

Gravity Analysis using 24 hr duration storm

Reach | Area | Flow | FullQ Full | nDepth | Depth i nVel fVel Infil | CBasin/
ize
ID (ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) |Vol (cf)| Hyd
BE13- 2lin
2420 |12.2871 | 15.7042 | 0.7824 | 1.1655 | 0.666 . 7.2216 | 6.529 | 0.00 |BE-13
BEO6 Diam
BEO6- 2lin
57.50 |27.7321 | 11.4736 | 2.417 | ----- na . 11.5297 | 47701 | 0.00 |BE-06
BEO4 Diam
BEO4- 2lin
76.80 |36.9812 | 23.0196 |1.6065 | ----- na . 15.375 | 9.5704 | 0.00 |BE-04
DM19 Diam
DM21- 15in
8.90 | 5.3365 |10.7468 |0.4966 | 0.6226 | 0.4981 ] 8.7403 | 8.7572 | 0.00 |DM-21b
DM19 Diam
DM19- 241in
101.80 [51.5545 | 31.3855 |1.6426 | ----- na 16.4103 | 9.9903 | 0.00 |DM-21a
DM14 Diam
DM14- 36in
101.80 |51.5545 | 35.2153 | 1.464 | ----- na . 7.2935 | 4.9819 | 0.00
OL01 Diam
BD13- 36in
122.30 |57.1724 | 24.3008 |2.3527 | ----- na 8.0882 | 3.4379 | 0.00 |BD-13
OL01 Diam
OLO01- 36in
224.10 | 106.89 | 37.2525 |2.8694 | ----- na ] 15.1221 | 5.2701 | 0.00
DM11 Diam

LPOOLCOMPUTE [DM-11] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
100yr 106.8917 106.8834 4.2487 53.4056 0.0012 0.0107

Routing split hyd [DM-11 outlet] through DM11-DM10

DM11- 36in
0.00 |[71.3262 | 45.7863 | 1.5578 | ----- na ) 10.0906 | 6.4774 | 0.00
DM10 Diam
BW18- 18in
5.70 | 3.0803 | 12.2362 | 0.2517 | 0.5129 | 0.342 5.7684 | 6.9243 | 0.00 [BW-18
DM10 Diam
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DM10- 36in
DMo8 570 |74.3483 | 60.5086 |1.2287 | ----- na Diam 10.5181 | 8.5602 | 0.00
DMO8- 60 in
DMo2 25.60 [86.1225 | 232.00 |0.3712 | 2.1102 | 0.422 Diam 10.934 |11.8157 | 0.00 |DM-08
DM2- 36in
DML 25.60 |86.1225 | 86.5813 |0.9947 | 2.4453 | 0.8151 Diam 13.9599 |12.2487 | 0.00
HGL Analysis
From Node | To Node ’ HG EI (ft) |App (ft) ‘ Bend (ft) | Junct Loss (ft) | Adjusted HG EI (ft) | Max El (ft)
57.9406
No approach losses at node DM-08 because inverts and/or crowns are offset.
DM-02 DM-01 58.2774 | ----- 10025 | = ------ 59.2799 65.4400
DM-08 DM-02 | 89.4440 | ------ 01703 | = - 89.6143 98.8200
DM-10 DM-08 | 101.4264 | 1.5811 1.0417 0.0566 100.9436 103.2100
DM-11 DM-10 | 106.4291 --na-- --na-- --na-- 106.4291 103.0000
No approach losses at node BD-13 because inverts and/or crowns are offset.
OoL-01 DM-11 | 117.1544 | 1.0158 1.1843 0.5240 109.9300 109.8300
No approach losses at node DM-19 because inverts and/or crowns are offset.
DM-14 OL-01 111.2788 | 4.1817 0.0475 | - 107.1446 111.0800
No approach losses at node BE-04 because inverts and/or crowns are offset.
DM-19 DM-14 | 143.9984 | 3.6707 4.1852 0.4168 125.0500 124.9500
No approach losses at node BE-06 because inverts and/or crowns are offset.
BE-04 DM-19 | 1854115 | 2.0642 | 0.0220 |  --—-- 167.3500 167.2500
No approach losses at node BE-13 because inverts and/or crowns are offset.
BE-06 BE-04 | 188.6221 | 0.8098 | 0.0160 |  ------ 170.8200 170.7200
BE-13 BE-06 | 163.5431 | ------ | == | - 163.5431 193.8900
DM-21 DM-19 | 121.7122 | ----- | - | - 121.7122 139.6700
BD-13 OL-01 130.4745 | - | - | e 114.6000 114.5000
BW-18 DM-10 92,7256 || == | - || - 92.7256 110.7700
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Conduit Notes

Reach HW Depth (ft) HWI/D ratio |Q (cfs) [TW Depth (ft) |Dc (ft) |Dn (ft) Comment
DM2-DM1 6.5798 2.1933 86.12 2.8206 2.8206 |2.4453 |SuperCrit flow, Inlet end controls
DMO08-DM02 3.7640 0.7528 86.12 4.1439 2.6331|2.1102 |SuperCrit flow, Inlet end controls
DM10-DMO08 15.7682 5.2561 74.35 3.9363 2.7120| >D |Outlet Control
DM11-DM10 14.6464 4.8821 71.33 9.1518 2.6753| >D |Outlet Control
OL01-DM11 24.9090 8.3030 |106.89 12.4991 2.9177| >D |Outlet Control
DM14-0L01 18.1168 6.0389 51.55 15.2300 2.3358| >D |Outlet Control
DM19-DM14 68.3825 34.1913 | 51.55 2.0000 >D >D |Outlet Control
BE04-DM19 101.9417 58.2524 | 36.98 1.7500 >D >D |Outlet Control
BEO6-BE0O4 35.4284 20.2448 | 27.73 5.8900 1.7017| >D |Outlet Control
BE13-BE06 2.1021 1.2012 12.29 1.3068 1.3068 [1.1655 |SuperCrit flow, Inlet end controls
DM21-DM19 1.5642 1.2513 5.34 0.9368 0.9368 |0.6226 |SuperCrit flow, Inlet end controls
BD13-0OL01 33.2325 11.0775 | 57.17 3.0000 2.4497 | >D |Outlet Control
BW18-DM10 0.9376 0.6251 3.08 0.6677 0.6677|0.5129 |SuperCrit flow, Inlet end controls
Area | Flow |FullQ | Full | nDepth | Depth ] nVel fVel [Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) | (ft/s) (cf) Hyd
Routing split hyd [DM-11 overflow] through DM-11 to ground
DM-11to .
0.00 |35.5573 | ---- 0.00 | 0.2866 ---- |Ditch | 11.426 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (ft) (ft) (ft) (ft)
101.9815
DM-11 DM-11 to
o 102.4815 | --na-- | --na-- --na-- 102.4815 103.0000
Dummy infiltration

Flow does exceed capacity in some of the upstream conveyance system; however, that upstream
conveyance system is an existing condition which is already identified by the City of Arlington as a
future improvement.

The peak flow to the river is at 86.12 cfs (out the Butler outfall).
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Layout Report: COA Existing Model

Event |Precip (in)
|Weekly | 0.38

6 month 1.26
’2 yr ’ 1.80
|10 yr | 2.75
’25 yr ’ 3.20
|100 yr | 3.75

Reach Records

Record Id: BD13-OL01

’Section Shape: ’ Circular ’
’Uniform Flow Method: ’ Manning's ‘Coefficient: | 0.016
|Routing Method: | Travel Time Shift |Contributing Hyd |
’DnNode ’ OL-01 ‘UpNode | BD-13
|Materia| | unspecified |Size | 36 in Diam
’Ent Losses ’ Headwall
|Length | 2594.00 ft |Slope | 0.20%
Up Invert ’ 102.43 ft ‘Dn Invert | 107.67 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
|Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
’ Match inverts.
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Record Id: BEO4-DM19

’Section Shape: ’ Circular ’
|Uniform Flow Method: | Manning's |Coefficient: | 0.016
’Routing Method: ’ Travel Time Shift ‘Contributing Hyd |
|DnNode | DM-19 |UpNode | BE-04
|Material | unspecified |Size | 21 in Diam
’Ent Losses ’ Headwall
|Length | 1154.00 ft |Slope | 3.18%
’Up Invert ’ 120.167 ft ‘Dn Invert | 156.83 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
| Match inverts.
Record Id: BEO6-BEO4
|Section Shape: | Circular ’
Uniform Flow Method: Manning's Coefficient: 0.016
|R0uting Method: | Travel Time Shift |Contributing Hyd |
DnNode BE-04 UpNode BE-06
’Material ’ unspecified ‘Size | 21 in Diam
|Ent Losses | Groove End Projecting
’Length ’ 586.50 ft ‘Slope | 0.79%
|Up Invert | 157.827 ft |Dn Invert | 161.46 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Match inverts.
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Record |d: BE13-BE06

’Section Shape: ’ Circular ’
|Uniform Flow Method: | Manning's |Coefficient: | 0.016
’Routing Method: ’ Travel Time Shift ‘Contributing Hyd |
|DnNode | BE-06 |UpNode | BE-13
|Material | unspecified |Size | 21 in Diam
’Ent Losses ’ Groove End w/Headwall
|Length | 1838.20 ft |Slope | 1.48%
’Up Invert ’ 161.441 ft ‘Dn Invert | 188.61 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Match inverts.
Record Id: BW18-DM10
’Section Shape: ’ Circular ‘
|Uniform Flow Method: | Manning's |Coefficient: | 0.012
’Routing Method: ’ Travel Time Shift ‘Contributing Hyd |
|DnNode | DM-10 |UpNode | BW-18
’Material ’ unspecified ‘Size | 18 in Diam
|Ent Losses | Headwall
|Length | 1297.40 ft |Slope | 1.15%
’Up Invert ’ 91.788 ft ‘Dn Invert | 106.76 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
’Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
| Match inverts.
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Record Id: DM08-DM02

’Section Shape: ’ Circular ’
|Uniform Flow Method: | Manning's |Coefficient: | 0.024
’Routing Method: ’ Travel Time Shift ‘Contributing Hyd |
|DnNode | DM-02 |UpNode | DM-08
|Material | unspecified |Size | 60 in Diam
’Ent Losses ’ Headwall
|Length | 1134.20 ft |Slope | 2.69%
’Up Invert ’ 85.68 ft ‘Dn Invert | 55.136 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Match inverts.
Record Id: DM10-DMO08
’Section Shape: ’ Circular ‘
|Uniform Flow Method: | Manning's |Coefficient: | 0.016
’Routing Method: ’ Travel Time Shift ‘Contributing Hyd |
|DnNode | DM-08 |UpNode | DM-10
’Material ’ unspecified ‘Size | 36 in Diam
|Ent Losses | Headwall
|Length | 49450 ft |Slope | 1.24%
’Up Invert ’ 91.79 ft ‘Dn Invert | 85.678 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
’Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
| Match inverts.
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Record Id: DM-11 to ground

’Section Shape: ‘ Ditch ‘
|Uniform Flow Method: | Manning's |Coefficient: | 0.012
’Routing Method: ‘ Travel Time Shift ’ ‘DM-ll overflow
|DnNode | DM-11 to infiltration |UpNode | DM-11 Dummy
|Length | 10.00 ft | Slope |5.00%
’Bottom Width ‘ 10.00 ft ’Top of Bank ‘ 3.00 ft
|SSl | 3.00v:1h |ssz | 3.00v:1h
’Up Invert ‘ 101.80 ft ’ Dn Invert ‘101.30 ft
Record Id: DM11-DM10
’Section Shape: ‘ Circular ‘
’Uniform Flow Method: ‘ Manning's ’Coefficient: ‘ 0.016
|Routing Method: ‘ Travel Time Shift | |DM-11 outlet
’DnNode ‘ DM-10 ’UpNode ‘ DM-11
|Materia| ‘ unspecified |Size | 36 in Diam
’Ent Losses ‘ Headwall
|Length ‘ 181.30 ft |Slope | 0.71%
Up Invert ‘ 93.07 ft ’Dn Invert ‘ 91.7918 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
|Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
’ Match inverts.
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Record |d: DM14-0OL01

’Section Shape: ’ Circular ’
|Uniform Flow Method: | Manning's |Coefficient: | 0.016
’Routing Method: ’ Travel Time Shift ‘Contributing Hyd |
|DnNode | oL-01 |UpNode | DM-14
|Material | unspecified |Size | 36 in Diam
’Ent Losses ’ Headwall
|Length | 183.10 ft |Slope | 0.42%
’Up Invert ’ 93.931 ft ‘Dn Invert | 94.70 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Match inverts.
Record Id: DM19-DM14
’Section Shape: ’ Circular ‘
|Uniform Flow Method: | Manning's |Coefficient: | 0.016
’Routing Method: ’ Travel Time Shift ‘Contributing Hyd |
|DnNode | DM-14 |UpNode | DM-19
’Material ’ unspecified ‘Size | 24 in Diam
|Ent Losses | Headwall
|Length | 768.40 ft |Slope | 2.90%
’Up Invert ’ 97.8995 ft ‘Dn Invert | 120.16 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
’Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
| Match inverts.
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Record Id: DM21-DM19

’Section Shape: ’ Circular ’
|Uniform Flow Method: | Manning's |Coefficient: | 0.016
’Routing Method: ’ Travel Time Shift ‘Contributing Hyd |
|DnNode | DM-19 |UpNode | DM-21
|Material | unspecified |Size | 15 in Diam
’Ent Losses ’ Headwall
|Length | 268.50 ft |Slope | 4.17%
’Up Invert ’ 120.148 ft ‘Dn Invert | 131.35 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Match inverts.
Record Id: DM2-DM1
’Section Shape: ’ Circular ‘
|Uniform Flow Method: | Manning's |Coefficient: | 0.011
’Routing Method: ’ Travel Time Shift ‘Contributing Hyd |
|DnNode | DM-01 |UpNode | DM-02
’Material ’ unspecified ‘Size | 36 in Diam
|Ent Losses | Groove End w/Headwall
|Length | 285.20 ft |Slope | 1.20%
’Up Invert ’ 51.6976 ft ‘Dn Invert | 55.12 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
’Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
| Match inverts.
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Record Id: OLO1-DM11

’Section Shape: ’ Circular ’
|Uniform Flow Method: | Manning's |Coefficient: | 0.016
’Routing Method: ’ Travel Time Shift ‘Contributing Hyd |
|DnNode | DM-11 |UpNode | oL-01
|Material | unspecified |Size | 36 in Diam
’Ent Losses ’ Headwall
|Length | 183.10 ft |Slope | 0.47%
’Up Invert ’ 93.106 ft ‘Dn Invert | 93.93 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Match inverts.
Node Records
Record Id: BD-13
|Descrip: |Manho|e structure |Increment |0.10 ft
’Start El. ‘107.67 ft ‘Max El. |114.50 ft
’VOid Ratio ‘100.00 | (
|Condition |Existing |Structure Type |CB-TYPE 1-48
’Ent Ke ‘CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 ‘Channelization |No Special Shape
|Catch |0.00 ft |Bottom Area |12.5664 sf
’MH/CB Type Node
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Record Id: BE-04

’Descrip: ‘Manhole structure ‘Increment |0.10 ft

|Start El |156.83 ft |Max El. |167.25 ft

’VOid Ratio ‘100.00 ‘ | (
|Condition |Existing |Structure Type |CB-TYPE 1-48

|Ent Ke |CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization |No Special Shape

’Catch ‘0.00ft ‘Bottom Area |12.5664 sf

|MH/CB Type Node

Record Id: BE-06

|Descrip: |Manho|e structure |Increment |0.10 ft

’Start El. ‘161.46 ft ‘Max El. |17o.72 ft

’VOid Ratio ‘100.00 ‘ | (
|Condition |Existing |Structure Type |CB-TYPE 1-48

’Ent Ke ‘CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 ‘Channelization |No Special Shape

|Catch |0.00 ft |Bottom Area |12.5664 sf

’MH/CB Type Node

Record Id: BE-13

’Descrip: ‘Manhole structure ‘Increment |O.1O ft

’Start El ‘188.61 ft ‘Max El. |193.89 ft

|Void Ratio |1oo.oo | | (
’Condition ‘Existing ‘Structure Type |CB-TYPE 1-48

|Ent Ke |CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channe|ization |No Special Shape

’Catch ‘0.00 ft ‘Bottom Area |12.5664 sf

|MH/CB Type Node
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Record Id: BW-18

’Descrip: ‘Manhole structure ‘Increment |0.10 ft

|Start El |106.76 ft |Max El. |11o.77 ft

’VOid Ratio ‘100.00 ‘ | (
|Condition |Existing |Structure Type |CB-TYPE 1-48

|Ent Ke |CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization |No Special Shape

’Catch ‘0.00ft ‘Bottom Area |12.5664 sf

|MH/CB Type Node

Record Id: DM-01

|Descrip: |Butler Outfall |Increment |0.10 ft

57.42
Start EI.  |51.70 ft Max EL.

Void Ratio [100.00 (

Dummy Type Node

Record Id: DM-02

’Descrip: ‘Manhole structure ‘Increment |0.10 ft

|Start El. |55.12 ft |Max El. |65.44 ft

’VOid Ratio ‘100.00 ‘ | (

|Condition |Existing |Structure Type |CB-TYPE 1-48

’Ent Ke ‘CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 ‘Channelization |No Special Shape

|Catch |0.00ft |Bottom Area |12.5664 sf

|MH/CB Type Node
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Record Id: DM-08

’Descrip: ‘Manhole structure ‘Increment |0.10 ft

|Start El. |85.68 ft |Max El. |98.82 ft

’VOid Ratio ‘100.00 ‘ |

|Condition |Existing |Structure Type |CB-TYPE 2-60

|Ent Ke |CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization |No Special Shape

’Catch ‘0.00 ft ‘Bottom Area |19.634 sf

|MH/CB Type Node

[

Record Id: DM-10

|Descrip: |Manho|e structure |Increment |0.10 ft

’Start El. ‘91.79 ft ‘Max El. |103.21 ft

’VOid Ratio ‘100.00 ‘ |

|Condition |Existing |Structure Type |CB-TYPE 2-60

’Ent Ke ‘CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 ‘Channelization |No Special Shape

|Catch |0.00 ft |Bottom Area |19.634 sf

’MH/CB Type Node

[

Record Id: DM-11

’Descrip: ’Manhole structure ‘Increment ‘0.10 ft
’Start El. ’93.07 ft ‘Max El. ‘103.00 fit
|Void Ratio |1oo.oo ‘ | [

’Storage Node ’DM-ll Combo ‘Discharge Structure ‘DM-ll Storage

|Detention Pond Type Node
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Record Id: DM-11 Storage

’Descrip: ‘pipe end |Increment ’0.10 ft

StartEl.  |93.07 ft [Max EL. 103.00
|Void Ratio |1oo.oo | | [
’ Stage (ft) | Avrea (sf)

| 0.00 | 12.57

’ 4.93 | 12.57

| 8.23 | 12.57

| 8.43 | 80.00

’ 9.73 | 160.00

| 9.93 | 180.00
’Stage-Storage Type Node

Record Id: DM-11 Dummy

Descrip:  [Settling Pool |Increment (0.10 ft

103.00
Start EI. 101.80 ft Max El.

|V0id Ratio |100.00 | | [

Dummy Type Node

Record Id: DM-11 to infiltration

|Descrip: |Sett|ing Pool |Increment |0.10 ft

104.00

Start EI.  |101.30 ft Max EL.

’VOid Ratio ‘100.00 | ’ [

|Dummy Type Node
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Record Id: DM-14

’Descrip: ‘Manhole structure ‘Increment |0.10 ft

|Start El |94.70 ft |Max El. |111.08 ft

’VOid Ratio ‘100.00 ‘ | (
|Condition |Existing |Structure Type |CB-TYPE 1-48

|Ent Ke |CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization |No Special Shape

’Catch ‘0.00ft ‘Bottom Area |12.5664 sf

|MH/CB Type Node

Record Id: DM-19

|Descrip: |Manho|e structure |Increment |0.10 ft

’Start El. ‘120.16 ft ‘Max El. |124.95 ft

’VOid Ratio ‘100.00 ‘ | (
|Condition |Existing |Structure Type |CB-TYPE 1-48

’Ent Ke ‘CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 ‘Channelization |No Special Shape

|Catch |0.00 ft |Bottom Area |12.5664 sf

’MH/CB Type Node

Record I|d: DM-21

’Descrip: ‘Manhole structure ‘Increment |O.1O ft

’Start El ‘131.35 ft ‘Max El. |139.67 ft

|Void Ratio |1oo.oo | | (
’Condition ‘Existing ‘Structure Type |CB-TYPE 1-48

|Ent Ke |CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channe|ization |No Special Shape

’Catch ‘0.00 ft ‘Bottom Area |12.5664 sf

|MH/CB Type Node
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Record Id: OL-01

’Descrip: ‘Manhole structure ‘Increment |0.10 ft

|Start El. |93.93 ft |Max El. |109.83 ft

’VOid Ratio ‘100.00 ‘ |

|Condition |Existing |Structure Type |CB-TYPE 1-48

|Ent Ke |CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization |No Special Shape

’Catch ‘0.00ft ‘Bottom Area |12.5664 sf

|MH/CB Type Node

[

Discharge Records

Record Id: DM-11 Combo

| Combination Discharge Structure

’Descrip: ‘combined pipe outlet and curb overflow |Increment

| 0.10 ft

|Start El | 93.07 ft |Max El.

| 103.00 ft

List of Controls

DM-11 outlet

DM-11 overflow

Record Id: DM-11 outlet

| Vertical Orifice

’Descrip: ’combine infiltration and weir |Increment ‘ 0.10 ft
’Start EL ’ 93.07 ft |Max EL ‘ 103.00 ft
|Weir Area | 7.069 sf |Weir Coeff | 0.61
Record Id: DM-11 overflow

| Broad Crested Weir

’Descrip: |combine infiltration and weir ‘Increment ‘ 0.10 ft
|Start EL | 96.25 ft |Max EL | 103.00 ft
|Length | 10.00 ft |cd | 3.216
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Contributing Drainage Areas

Record Id: BD-13

’Design Method ’ scs |Rainfal| type | TYPE1A.RAC
‘Hyd Intv ‘ 15.00 min |Peaking Factor | 484.00
’Storm Duration ’ 11.00 hrs |Abstraction Coeff | 0.20
‘Pervious Area ‘ 57.00 ac |DCIA | 65.30 ac
’Pervious CN ‘ 68.00 |DC CN | 98.00
‘Pervious TC ‘ 40.0494 min |DC TC | 25.0767 min
Pervious CN Calc
Description SubArea Subcn
LAWN - SCS A 57.00 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 2.2% 0.41 0.00in 16.1453 min
Shallow gutter flow 200.00 ft 2.2% 0.0118 0.8261 min
Sheet pipe conveyance 2670.00 ft 2.2% 0.012 1.80in 23.078 min
Pervious TC 40.0494 min
DCI - CN Calc
Description SubArea Sub cn
Pavement and rooftops 65.30 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet Smooth Surfaces. 50.00 ft 2.2% 0.011 1.80in 0.8932 min
Shallow Paved 200.00 ft 2.2% 0.01 1.1055 min
Sheet pipe system 2670.00 ft 2.2% 0.012 1.80in 23.078 min
Pervious TC 25.0767 min
Record |d: BE-04
Design Method SCS Rainfall type TYPE1A.RAC
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‘Hyd Intv ‘ 15.00 min |Peaking Factor ‘ 484.00
’Storm Duration ’ 11.00 hrs |Abstraction Coeff ‘ 0.20
‘Pervious Area ‘ 9.90 ac |DCIA ‘ 9.40 ac
’Pervious CN ’ 68.00 |DC CN ‘ 98.00
‘Pervious TC ‘ 23.9905 min |DC TC ‘ 11.0219 min
Pervious CN Calc
Description SubArea Subcn
LAWN - SCS A 9.90 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 3.3% 0.41 0.00 in 13.7281 min
Shallow gutter flow 200.00 ft 3.3% 0.01189 0.6796 min
Sheet pipe conveyance 1090.00 ft 3.3% 0.012 1.80in 9.5828 min
Pervious TC 23.9905 min
DCI - CN Calc
Description SubArea Sub ¢cn
Pavement and rooftops 9.40 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet pavement flow 50.00 ft 3.3% 0.011 0.00in 0.7594 min
Shallow gutter flow 200.00 ft 3.3% 0.01189 0.6796 min
Sheet pipe system 1090.00 ft 3.3% 0.012 1.80in 9.5828 min
Pervious TC 11.0219 min
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Record Id: BE-06

|Design Method ‘ SCS |Rainfal| type | TYPE1A.RAC
|Hyd Intv ‘ 15.00 min |Peaking Factor | 484.00
|Storm Duration ‘ 11.00 hrs |Abstraction Coeff | 0.20
|Pervi0us Area ‘ 17.00 ac |DCIA | 16.30 ac
|Pervious CN ‘ 68.00 |DC CN | 98.00
’Pervious TC ‘ 31.3508 min |DC TC ‘ 15.1775 min
Pervious CN Calc
Description SubArea Subcn
LAWN - SCS A 17.00 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 1.9% 0.41 0.00 in 17.1204 min
Shallow gutter flow 200.00 ft 1.9% 0.01189 0.8957 min
Sheet pipe conveyance 1250.00 ft 1.9% 0.012 1.80in 13.3347 min
Pervious TC 31.3508 min
DCI - CN Calc
Description SubArea Sub cn
Pavement and rooftops 16.30 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet pavement flow 50.00 ft 1.9% 0.011 0.00in 0.9471 min
Shallow gutter flow 200.00 ft 1.9% 0.01189 0.8957 min
Sheet pipe system 1250.00 ft 1.9% 0.012 1.80in 13.3347 min
Pervious TC 15.1775 min
Record Id: BE-13
|Design Method ‘ scs |Rainfal| type | TYPE1A.RAC
|Hyd Intv ‘ 15.00 min |Peaking Factor | 484.00
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‘Storm Duration ‘ 11.00 hrs |Abstraction Coeff | 0.20
’Pervious Area ’ 11.80 ac |DCIA | 12.40 ac
‘Pervious CN ‘ 68.00 |DC CN | 98.00
’Pervious TC ’ 18.5304 min |DC TC | 9.0904 min
Pervious CN Calc
Description SubArea Subcn
LAWN - SCS A 11.80 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 7.3% 0.41 0.00in 9.9928 min
Shallow gutter flow 200.00 ft 7.3% 0.01189 0.4569 min
Sheet pipe conveyance 1310.00 ft 7.3% 0.012 1.80in 8.0806 min
Pervious TC 18.5304 min
DCI - CN Calc
Description SubArea Sub cn
Pavement and rooftops 12.40 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet pavement flow 50.00 ft 7.3% 0.011 0.00in 0.5528 min
Shallow gutter flow 200.00 ft 7.3% 0.01189 0.4569 min
Sheet pipe system 1310.00 ft 7.3% 0.012 1.80in 8.0806 min
Pervious TC 9.0904 min
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Record Id: BW-18

|Design Method ‘ SCS |Rainfal| type | TYPE1A.RAC
|Hyd Intv ‘ 15.00 min |Peaking Factor | 484.00
|Storm Duration ‘ 24.00 hrs |Abstraction Coeff | 0.20
|Pervious Area ‘ 2.00 ac |DCIA | 3.70 ac
|Pervious CN ‘ 68.00 |DC CN | 98.00
’Pervious TC ‘ 54.1477 min |DC TC | 23.9846 min
Pervious CN Calc
Description SubArea Subcn
LAWN - SCS A 2.00 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 0.4% 0.41 0.00in 31.9295 min
Shallow gutter flow 200.00 ft 0.4% 0.01189 2.5927 min
Sheet pipe conveyance 890.00 ft 0.4% 0.012 1.80in 18.9516 min
Pervious TC 53.4738 min
DCI - CN Calc
Description SubArea Sub cn
Pavement and rooftops 3.70 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet pavement flow 50.00 ft 0.4% 0.011 0.00in 1.7664 min
Shallow gutter flow 200.00 ft 0.4% 0.01189 2.5927 min
Sheet pipe system 890.00 ft 0.4% 0.012 1.80in 18.9516 min
Pervious TC 23.3107 min
Record |d: DM-08
|Design Method ‘ sCs |Rainfal| type | TYPEIA.RAC
|Hyd Intv ‘ 15.00 min |Peaking Factor | 484.00
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‘Storm Duration ‘ 11.00 hrs |Abstraction Coeff | 0.20
’Pervious Area ’ 7.00 ac |DCIA | 12.90 ac
‘Pervious CN ‘ 68.00 |DC CN | 98.00
’Pervious TC ’ 24.7356 min |DC TC | 11.0791 min
Pervious CN Calc
Description SubArea Subcn
LAWN - SCS A 7.00 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 2.9% 0.41 0.00in 14.4563 min
Shallow gutter flow 200.00 ft 2.9% 0.01189 0.725 min
Sheet pipe conveyance 1010.00 ft 2.9% 0.0121 0.00in 2.3535 min
Pervious TC 17.5348 min
DCI - CN Calc
Description SubArea Sub cn
Pavement and rooftops 12.90 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet pavement flow 50.00 ft 2.9% 0.011 0.00in 0.7997 min
Shallow gutter flow 200.00 ft 2.9% 0.01189 0.725 min
Sheet pipe system 1010.00 ft 2.9% 0.0121 0.00 in 2.3535 min
Pervious TC 3.8782 min
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Record Id: DM-21a

|Design Method ‘ SCS |Rainfal| type | TYPE1A.RAC
|Hyd Intv ‘ 15.00 min |Peaking Factor | 484.00
|Storm Duration ‘ 11.00 hrs |Abstraction Coeff | 0.20
|Pervious Area ‘ 5.70 ac |DCIA | 10.40 ac
|Pervious CN ‘ 68.00 |DC CN | 98.00
’Pervious TC ‘ 32.6143 min |DC TC | 17.0757 min
Pervious CN Calc
Description SubArea Subcn
LAWN - SCS A 5.70 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 2.1% 0.41 0.00in 16.4486 min
Shallow gutter flow 200.00 ft 2.1% 0.01189 0.8519 min
Sheet pipe conveyance 1550.00 ft 2.1% 0.0121 0.00in 4.2445 min
Pervious TC 21.545 min
DCI - CN Calc
Description SubArea Sub cn
Pavement and rooftops 10.40 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet pavement flow 50.00 ft 2.1% 0.011 0.00in 0.9099 min
Shallow gutter flow 200.00 ft 2.1% 0.01189 0.8519 min
Sheet pipe system 1550.00 ft 2.1% 0.0121 0.00in 4.2445 min
Pervious TC 6.0063 min
Record Id: DM-21b
|Design Method | SCS |Rainfal| type | TYPE1A.RAC
|Hyd Intv | 15.00 min |Peaking Factor | 484.00
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‘Storm Duration ‘ 11.00 hrs ‘Abstraction Coeff ‘ 0.20
’Pervious Area ’ 3.10 ac ’DCIA ’ 5.80 ac
‘Pervious CN ‘ 68.00 ‘DC CN ‘ 98.00
’Pervious TC ’ 24.658 min ’DC TC ’ 9.1194 min
Pervious CN Calc
Description SubArea Subcn
LAWN - SCS A 3.10 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 2.1% 0.41 0.00in 16.4486 min
Shallow gutter flow 200.00 ft 2.1% 0.01189 0.8519 min
Sheet pipe conveyance 620.00 ft 2.1% 0.0121 0.00in 1.6978 min
Pervious TC 18.9983 min
DCI - CN Calc
Description SubArea Sub cn
Pavement and rooftops 5.80 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet pavement flow 50.00 ft 2.1% 0.011 0.00in 0.9099 min
Shallow gutter flow 200.00 ft 2.1% 0.01189 0.8519 min
Sheet pipe system 620.00 ft 2.1% 0.0121 0.00 in 1.6978 min
Pervious TC 3.4597 min
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APPENDIX E

Hydraulic Model: Post-Project Conditions



APPENDIX E
DEVELOPED STORMWATER MODEL RESULTS FOR ARLINGTON
CONSTRUCTED WETLAND
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Developed Stormwater Model

Below is a diagram of the stormwater model showing the labels of various pipes, catch basins, and wetland
cells. Note that DM-01 PD is the Butler outfall and that DM-02 PD is the proposed Catch Basin 6A. This
note applies to Figures E-2 though E-6.
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Figure E-1. Stormwater Model
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Developed Weekly Event — 0.38 inches of Rain
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Figure E-2. Peak Flow Rate Results from Weekly Event Model
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Appended on: Monday, November 16, 2009 1:58:33 PM

ROUTEHYD [] THRU [COA Wetland with Infiltration] USING [weekly] AND [TYPE1A.RAC] NOTZERO
RELATIVE SCS/SBUH

Gravity Analysis using 24 hr duration storm

Area | Flow | FullQ Full | nDepth | Depth . nVel fVel Infil | CBasin/
Reach ID . ) Size

(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) |Vol (cf)| Hyd
BE13- 21in

24.20 | 0.6345 | 15.7042 |0.0404 | 0.2401 | 0.1372 ) 3.193 | 6.529 | 0.00 |BE-13
BEO6 Diam
BEO6- 21in

5750 |1.4346 |11.4736 | 0.125 | 0.4179 | 0.2388 ] 3.2553 | 4.7701 | 0.00 |BE-06
BEO4 Diam
BEO4- 21in

76.80 |1.9108 |23.0196 | 0.083 | 0.3404 | 0.1945 ) 5.8066 | 9.5704 | 0.00 |BE-04
DM19 Diam
DM21- 15in

8.90 |0.2966 |10.7468 |0.0276 | 0.143 | 0.1144 ] 3.8137 | 8.7572 | 0.00 |DM-21b
DM19 Diam
DM19- 24 in

101.80 | 2.7082 | 31.3855 |0.0863 | 0.3969 | 0.1984 ) 6.1228 | 9.9903 | 0.00 [DM-21a
DM14 Diam
DM14- 36in

101.80 | 2.7082 | 35.2153 | 0.0769 | 0.5619 | 0.1873 ] 2.9564 | 4.9819 | 0.00
OL01 Diam
BD13- 36in

122.30 | 2.9666 |24.3008 |0.1221 | 0.7084 | 0.2361 ) 2.3269 | 3.4379 | 0.00 (BD-13
oLo1 Diam
OLO1- 36in

224.10 | 5.5512 | 37.2525 | 0.149 | 0.7804 | 0.2601 ] 3.7984 | 5.2701 | 0.00
DM11 Diam

LPOOLCOMPUTE [DM-11] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
weekly 5.5512 5.551 0.5129 6.4475  0.0001 0.0107

Routing split hyd [DM-11 outlet] through DM11-DM10

DM11- 36in
0.00 5.551 | 45.7863 |0.1212 | 0.7062 | 0.2354 ) 4.3736 | 6.4774 | 0.00
DM10 Diam
BW18- 18in
570 |0.1697 | 12.2362 |0.0139 | 0.124 | 0.0827 2.4405 | 6.9243 | 0.00 |BW-18
DM10 Diam
DM10- 5.70 |5.7072 | 60.5086 |0.0943 | 0.6225 | 0.2075 | 36in | 5.3804 | 8.5602 | 0.00
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DMO08 Diam
DM8- 36in
25.60 |6.3561 | 45.8221 |0.1387 | 0.7543 | 0.2514 45623 | 6.4825 | 0.00 |DM-08
DM6 Diam
DM6- 36in
25.60 |6.3561 | 134.57 |0.0472 | 0.4432 | 0.1477 ) 9.7745 | 19.038 | 0.00
DM5A Diam
DM5A- 48 in
25.60 |6.3561 | 108.10 |0.0588 | 0.6578 | 0.1645 4,7067 | 8.6025 | 0.00
Celll Diam

LPOOLCOMPUTE [Cell 1] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
weekly 6.3686 3.1372 4.2084 25479.3152  0.5849 188.9544

Routing split hyd [Cell 1- weir] through Cell 1 to Cell 2

Cell 1 to ]
0.00 |3.0787 0.00 | 0.0327 Ditch |15.4319 | ----- 0.00 |Cell 1
Cell 2
LPOOLCOMPUTE [Cell 2] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
weekly 3.1407 1.0085 1.2118 43070.6923 0.9888 0.0059
Routing split hyd [Cell 2 - weir; Cell 2 -weir - lower] through Cell 2 to Cell 3
Cell 2 to )
0.00 |0.6319 0.00 | 0.0142 Ditch | 7.3852 | ----- 0.00 [Cell 2
Cell 3
LPOOLCOMPUTE [Cell 3] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
weekly 0.6488 0.5441 0.1294 5965.838 0.137 0.0059
Routing split hyd [Cell 3 - weir] through Cell 4Cell 4: No flow to route
Cell 4 - 42in
041 | 0.012 | 109.29 |0.0001 | 0.041 | 0.0117 ] 0.5819 [11.3591 | 0.00 |Cell4
CB 50 Diam
CB 50 - 42in
0.41 | 0.012 | 113.57 |0.0001 | 0.0408 | 0.0116 ) 0.5867 |11.8047 | 0.00
CB 6A Diam
DM2- 36in
041 | 0.012 |86.5813 |0.0001 | 0.0365 | 0.0122 ] 0.7487 |12.2487 | 0.00
DM1 Diam
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HGL Analysis
From Node | To Node | HG EI (ft) ‘App (ft) ‘ Bend (ft) ‘ Junct Loss (ft) | Adjusted HG EI (ft) | Max EI (ft)
54.8665
No approach losses at node CB 50 because inverts and/or crowns are offset.
DM-02PD | DM-01PD | 51.7329 0.0053 | 0.0040 |  ----- 51.7316 67.8500
CB 50 DM-02 PD | 57.1872 | 0.0053 | 0.0068 |  ------ 57.1888 66.0000
Cell 4 - End CB 50 57.5073 --na-- --na-- --na-- 57.5073 63.0000
Cell 3 Cell4-End | 0.0000 --na-- --na-- --na-- 60.1719 63.5000
Cell 2 Cell 3 60.0684 --na-- --na-- --na-- 61.2118 63.5000
Cell1 Cell 2 63.1948 --na-- --na-- --na-- 63.2084 65.5000
DM-05a Cell 1 67.0718 | ------ 18295 |  ------ 68.9014 77.0000
DM-06 DM-05a 774731 | ------ 0.0022 |  ---—-- 77.4753 96.2200
DM-08 DM-06 86.7361 | ------ 0.0029 | = ------ 86.7391 98.8200
DM-10 DM-08 92,7913 | --—--- 0.3130 0.0076 93.1119 103.2100
DM-11 DM-10 94.0644 --na-- --na-- --na-- 94.0644 103.0000
No approach losses at node BD-13 because inverts and/or crowns are offset.
OL-01 DM-11 94.2225 | 0.0841 | 0.0967 0.0437 94.2789 109.8300
No approach losses at node DM-19 because inverts and/or crowns are offset.
DM-14 OL-01 94.6965 | 0.5821 | 0.0089 |  ------ 94.1232 111.0800
No approach losses at node BE-04 because inverts and/or crowns are offset.
DM-19 DM-14 98.6553 | ------ 0.5591 0.0636 99.2780 124.9500
No approach losses at node BE-06 because inverts and/or crowns are offset.
BE-04 DM-19 120.8204 | ------ 0.0015 | = ------ 120.8219 167.2500
No approach losses at node BE-13 because inverts and/or crowns are offset.
BE-06 BE-04 158.4034 | ------ 0.0025 | = ------ 158.4059 170.7200
BE-13 BE-06 161.8098 | ------ | - | e 161.8098 193.8900
DM-21 DM-19 120.4063 | ------ | - | - 120.4063 139.6700
BD-13 OL-01 103.2645 | ------ | -eee- | e 103.2645 114.5000
BW-18 DM-10 91.9823 || - || - || - 91.9823 110.7700
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Conduit Notes

Reach HW(]::pth HW!/D ratio |Q (cfs) | TW Depth (ft) |Dc (ft) |Dn (ft) Comment
DM2-DM1 0.0469 0.0156 0.01 0.0365 0.0336|10.0365 |Outlet Control M1 Backwater
CB 50 - CB 6A 0.0472 0.0135 0.01 0.0408 0.0000 [0.0408 |Outlet Control M2 Backwater
Cell4-CB50 0.0473 0.0135 0.01 0.0488 0.0000 |0.0410 |Outlet Control M1 Backwater
Cell 2to Cell 3 0.0684 na 0.6319 0.0684 0.0684|0.0142 |Supercritical flow, dc at up node
Cell 1to Cell 2 0.1948 na 3.0787 0.1948 0.1948|0.0327 |Supercritical flow, dc at up node
DM5A-Celll 0.9718 0.2430 6.36 0.7313 0.7313/|0.6578 |SuperCrit flow, Inlet end controls
DM6-DM5A 0.8731 0.2910 6.36 2.6514 0.7920 |0.4432 |SuperCrit flow, Inlet end controls
DM8-DM6 1.0561 0.3520 6.36 0.8785 0.7920 |0.7543 |SuperCrit flow, Inlet end controls
DM10-DMO08 1.0013 0.3338 5.71 1.0611 0.7495|10.6225 [SuperCrit flow, Inlet end controls

DM11-DM10 0.9944 0.3315 5.55 1.3201 0.7387|0.7062 |SuperCrit flow, Inlet end controls

OL01-DM11 1.1165 0.3722 5.55 0.7804 0.7387|0.7804 |Outlet Control M1 Backwater
DM14-0OL01 0.7655 0.2552 2.71 0.5619 0.5119|0.5619 |Outlet Control M2 Backwater
DM19-DM14 0.7558 0.3779 2.71 0.5736 0.5736|0.3969 |SuperCrit flow, Inlet end controls
BE04-DM19 0.6534 0.3734 191 0.4980 0.4980 |0.3404 |SuperCrit flow, Inlet end controls

BE06-BE04 0.5764 0.3294 1.43 0.4297 0.4297|0.4179 |SuperCrit flow, Inlet end controls

BE13-BE06 0.3688 0.2108 0.63 0.2831 0.2831|0.2401 |SuperCrit flow, Inlet end controls

DM21-DM19 0.2583 0.2066 0.30 0.2107 0.2107 |10.1430 [SuperCrit flow, Inlet end controls
BD13-OL01 0.8345 0.2782 297 0.7084 0.5369 (0.7084 |Outlet Control M1 Backwater

BW18-DM10 0.1943 0.1295 0.17 0.1510 0.1510|0.1240 |SuperCrit flow, Inlet end controls

Reach | Area | Flow | FullQ Full nDepth | Depth Size nVel ‘ fVel | Infil Vol | CBasin/
ID (ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd

Routing split hyd [DM-11 overflow] through DM-11 to groundDM-11 to ground: No flow to route
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HGL Analysis

HG El App Bend Junct Loss | Adjusted HG El Max El
From Node To Node
(fo) (ft) (ft) (o) (ft) (ft)
101.30
DM-11 DM-11 to
0.0000 | --na-- | --na-- --na-- 0.0000 103.0000
Dummy infiltration
Conduit Notes
Reach | HW Depth (ft) HW/D ratio | Q(cfs) | TW Depth (ft) | Dc (ft) ’ Dn (ft) | Comment
Area | Flow | FullQ | Full | nDepth | Depth ] nVel fVel |[Infil Vol | CBasin/
Reach ID ) . Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [Cell 1 - infiltration] through Cell 1 to ground
Cell 1 to .
0.00 | 0.0586 0.00 | 0.0244 ---- |Ditch | 2.2353 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG ElI Max El
From Node To Node
(ft) (fo) (fo) (ft) (ft) (o)
58.5625
Cell 1- Cell 1to
o 59.0625 | --na-- | --na-- --na-- 59.0625 65.5000
Dummy Infiltration
Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell1to Supercritical flow, dc at up
0.0625 na 0.0586 0.0625 0.0625 |0.0244
ground node
Area | Flow | FullQ | Full | nDepth | Depth ] nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) | (ft/s) (cf) Hyd
Routing split hyd [Cell 2 - infiltration] through Cell 2 to ground
Cell 2to .
0.00 | 0.3766 0.00 | 0.0728 ---- |Ditch| 4.2495 | ----- 0.00
ground
LANDAU ASSOCIATES
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HGL Analysis

HG El App Bend Junct Loss Adjusted HG ElI Max El
From Node To Node
(ft) (ft) (fo) (ft) (ft) (ft)
59.6406
Cell 2 - Cell 2to
o 60.1406 | --na-- | --na-- --na-- 60.1406 63.5000
Dummy infiltration
Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell 2 to Supercritical flow, dc at up
0.1406 na 0.3766 0.1406 0.1406 (0.0728
ground node
Area | Flow | FullQ | Full | nDepth | Depth ] nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) | (ft/s) (cf) Hyd
Routing split hyd [Cell 3 - infiltration] through Cell 3 to ground
Cell 3to .
0.00 | 0.5441 0.00 | 0.1479 ---- |Ditch| 2.5469 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (ft) (ft) (ft) (fo)
59.6719
Cell 3 - Cell 3t0
o 60.1719 | --na-- | --na-- --na-- 60.1719 62.0000
Dummy infiltration
Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell 3to Supercritical flow, dc at up
0.1719 na 0.5441 0.1719 0.1719|0.1479
ground node

Flow does not exceed capacity in any pipes (any pipe in a surcharge state would have its flow
contained in brackets on the graphic).
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The depth of the peak water storage in Cell 1 is 0.21 feet above the weir notch (63.21). The depth
of the peak water storage in Cell 2 is 0.21 feet above the lower weir notch (61.21). This equates to
1.21 feet of water storage in the channel areas and 1.71 feet of water storage in the pool areas. The
depth of the water storage in Cell 3 is 1 inch below the weir notch (2 inches deep). The peak flow
to the river is reduced from 6.36 cfs (coming into the wetland) to 0.12 cfs (out the Butler outfall).
The water discharged out the Butler outfall is as a result of the rainwater which falls on Cell 4.
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Developed 6 Month Event — 1.26 inches of Rain
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Figure E-3 — Peak Flow Rate Results from 6 Month Event Model
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Appended on: Friday, November 20, 2009 11:01:32 AM

ROUTEHYD [] THRU [COA Wetland with Infiltration] USING [6 month] AND [TYPE1A.RAC] NOTZERO
RELATIVE SCS/SBUH

Gravity Analysis using 24 hr duration storm

Area | Flow | FullQ | Full |nDepth | Depth . nVel fvel | Infil Vol |CBasin/
Reach ID ) . Size

(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
BE13- 21in

24.20 | 3.2868 |15.7042 |0.2093 | 0.5435 | 0.3106 5.1618 | 6.529 0.00 |[BE-13
BEO6 Diam
BEO06- 21in

57.50 | 7.5223 |11.4736 |0.6556 | 1.0333 | 0.5905 ] 5.0887 | 4.7701 0.00 |[BE-06
BEO4 Diam
BE04- 21in

76.80 |10.0047 | 23.0196 |0.4346 | 0.8072 | 0.4613 ) 9.2286 | 9.5704 0.00 [BE-04
DM19 Diam
DM21- 15in

890 | 1537 |10.7468 | 0.143 | 0.3188 | 0.2551 . 6.2276 | 8.7572 0.00 |[DM-21b
DM19 Diam
DM109- 24in

101.80 |14.2122 | 31.3855 |[0.4528 | 0.9441 | 0.472 ) 9.741 | 9.9903 0.00 |DM-21a
DM14 Diam
DM14- 36in

101.80 [14.2122 | 35.2153 |0.4036 | 1.3273 | 0.4424 . 4.7102 | 4.9819 0.00
OL01 Diam
BD13- 36in

122.30 |15.9267 |24.3008 |0.6554 | 1.771 | 0.5903 3.6672 | 3.4379 0.00 [BD-13
OL01 Diam
OLO01- 36in

224.10 |29.7009 | 37.2525 | 0.7973 | 2.025 | 0.675 . 5.8506 | 5.2701 0.00
DM11 Diam

LPOOLCOMPUTE [DM-11] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
6 month  29.7009 29.7007 1.5704 19.7401 0.0005 0.0107

Routing split hyd [DM-11 outlet] through DM11-DM10

DM11- 36in
0.00 [29.7007 | 45.7863 |0.6487 | 1.7594 | 0.5865 ) 6.8936 | 6.4774 0.00
DM10 Diam
BW18- 18in
5.70 | 0.9098 |12.2362 |0.0744 | 0.2765 | 0.1844 40641 | 6.9243 0.00 BW-18
DM10 Diam
DM10- 5.70 30.59 |60.5086 |0.5055 | 1.5102 | 0.5034 | 36in | 8.5807 | 8.5602 0.00
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DMO08 Diam
DMS8- 36in
25.60 | 33.93 |45.8221 |0.7405 | 1.9232 | 0.6411 7.0882 | 6.4825 0.00 DM-08
DM6 Diam
DM6- 36in
25.60 | 33.93 | 134.57 |0.2521 | 1.0267 | 0.3422 ) 15.8671 | 19.038 0.00
DM5A Diam
DM5A- 48 in
25.60 | 33.93 | 108.10 |0.3139 | 1.5343 | 0.3836 7.6463 | 8.6025 0.00
Celll Diam

LPOOLCOMPUTE [Cell 1] SUMMARY using Puls, 24 hr Storm Event
Event  Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
6 month 34.0107 33.2416 5.0205 343225243 0.7879 187.6782

Routing split hyd [Cell 1- weir] through Cell 1 to Cell 2

Celllto | ' .
0.00 (33.1741 0.00 | 0.1352 Ditch |38.3078 | ----- 0.00 [Celll
Cell 2
LPOOLCOMPUTE [Cell 2] SUMMARY using Puls, 24 hr Storm Event
Event  Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
6 month 33.7305 19.4688 1.9985 114971.9152 2.6394 0.0059
Routing split hyd [Cell 2 - weir; Cell 2 -weir - lower] through Cell 2 to Cell 3
Cell 2 to )
0.00 (18.8715 0.00 | 0.1089 Ditch | 27.378 | ----- 0.00 [Cell2
Cell 3
LPOOLCOMPUTE [Cell 3] SUMMARY using Puls, 24 hr Storm Event
Event  Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
6 month 19.1558 15.3214 0.9356 48940.4635 1.1235 0.0059
Routing split hyd [Cell 3 - weir] through Cell 4
Cell 4 0.00 [14.6601 0.00 | 0.5811 Ditch | 2.7538 | ----- -56059.99 |Cell 3
Cell 4 - 42in
0.41 |14.6806 | 109.29 |0.1343 | 0.8662 | 0.2475 ) 7.9172 |11.3591 0.00 |Cell4
CB50 Diam
CB 50 - 42in
0.41 |14.6806 | 113.57 |0.1293 | 0.8494 | 0.2427 ] 8.1388 |11.8047 0.00
CB 6A Diam
DM2- 36in
0.41 |14.6806 |86.5813 |0.1696 | 0.8342 | 0.2781 ) 9.1489 |12.2487 0.00
DM1 Diam
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HGL Analysis

From Node | To Node | HG EI (ft) ‘App (ft) ‘ Bend (ft) ‘ Junct Loss (ft) | Adjusted HG EI (ft) | Max EI (ft)
56.0515
No approach losses at node CB 50 because inverts and/or crowns are offset.
DM-02PD | DM-01PD | 53.3810 | ------ 0.7687 | = ------ 54.1497 67.8500
CB50 DM-02PD | 58.7306 | ------ 12653 | = - 59.9959 66.0000
Cell 4 - End CB 50 61.1574 --na-- --na-- --na-- 61.1574 63.0000
Cell 3 Cell4-End | 59.7911 --na-- --na-- --na-- 60.9356 63.5000
Cell 2 Cell 3 60.6064 --na-- --na-- --na-- 61.9985 63.5000
Cell 1 Cell 2 63.8469 --na-- --na-- --na-- 64.0205 65.5000
DM-05a Cell 1 68.5313 || ------ 48212 | - 73.3525 77.0000
DM-06 DM-05a 79.2751 || - 0.0052 | = - 79.2803 96.2200
DM-08 DM-06 88.7734 | 0.2908 | 0.0019 | - 88.4845 98.8200
DM-10 DM-08 94.4584 || ------ 0.7776 0.0188 95.2549 103.2100
DM-11 DM-10 96.1985 --na-- --na-- --na-- 96.1985 103.0000
No approach losses at node BD-13 because inverts and/or crowns are offset.
OL-01 DM-11 95.9620 | 0.2088 | 0.2403 0.1070 96.1004 109.8300
No approach losses at node DM-19 because inverts and/or crowns are offset.
DM-14 OL-01 95.7750 14734 | 0.0225 |  ------ 94.3241 111.0800
No approach losses at node BE-04 because inverts and/or crowns are offset.
DM-19 DM-14 99.9962 | ------ 14123 0.1591 101.5676 124.9500
No approach losses at node BE-06 because inverts and/or crowns are offset.
BE-04 DM-19 1219762 | ----- 0.0039 | = - 121.9801 167.2500
No approach losses at node BE-13 because inverts and/or crowns are offset.
BE-06 BE-04 159.3429 | 0.4137 | 0.0056 | — ---—-- 158.9347 170.7200
BE-13 BE-06 162.3460 | ----- | - | e 162.3460 193.8900
DM-21 DM-19 120.8084 | - | e | e 120.8084 139.6700
BD-13 OL-01 1045143 || ------ || - | - 104.5143 114.5000
BW-18 DM-10 92.2622 || ---—- || - || - 92.2622 110.7700
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Conduit Notes

HW Depth | HW/D TW Depth Dn
Reach ) Q (cfs) Dc (ft) Comment
(ft) ratio (ft) (ft)
DM2-DM1 | 1.6950 0.5650 | 14.68 1.2215 |1.22150.8342 |SuperCirit flow, Inlet end controls
CB50-CB ]
6A 1.5906 0.4544 | 14.68 1.1668 |1.1668 |0.8494 (SuperCirit flow, Inlet end controls
Cell4-CB
50 3.6974 1.0564 | 14.68 2.8559 |1.1668 |0.8662 (Outlet Control M1 Backwater
M1 curve, step from twdepth down to
Cell 4 0.5811 na 14.6602| 3.6953 0.4526(0.5811 ]
dnDirect Step Backwater Calc
Cell 2 to o
Cell 3 0.6064 na 18.8715| 0.6064 0.6064 [0.1089 |Supercritical flow, dc at up node
e
Cell 1to .
Cell 2 0.8469 na 33.1741| 0.8469 |0.8469 |0.1352 |Supercritical flow, dc at up node
e
DM5A- ]
CellL 2.4313 0.6078 | 33.93 1.7318 |1.73181.5343 |SuperCirit flow, Inlet end controls
e
DM6- )
2.6751 0.8917 | 33.93 7.1025 |1.8915|1.0267 |SuperCrit flow, Inlet end controls
DM5A
DM8-DM6 | 3.0934 1.0311 | 33.93 2.6835 |1.8915|1.9232 |Outlet Control M1 Backwater
DM10- )
DM08 2.6684 0.8895 | 30.59 2.8065 |1.7930|1.5102 |SuperCrit flow, Inlet end controls
DM11-
4.4158 1.4719 | 29.70 3.4631 |1.7658 |1.7594 |Outlet Control
DM10
OLO01-
DML 2.8560 0.9520 | 29.70 2.2685 |1.7658 |2.0250 (Outlet Control M1 Backwater
DM14-
oLoL 1.8440 0.6147 | 14.21 1.4004 |1.2014|1.3273 |Outlet Control M1 Backwater
DM19- )
DML4 2.0967 1.0483 | 14.21 1.3585 |1.3585 (0.9441 (SuperCirit flow, Inlet end controls
BE04- )
DML9 1.8092 1.0338 | 10.00 1.1784 |1.17840.8072 |SuperCrit flow, Inlet end controls
BE06-BEO4 | 1.5159 0.8662 7.52 1.0333 |1.0164 |1.0333 |Outlet Control M2 Backwater
BE13-BE06 | 0.9050 0.5171 3.29 0.6593 |0.6593 |0.5435 [SuperCrit flow, Inlet end controls
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DM21-
DML9 0.6604 0.5284 1.54 0.4912 |0.4912 |0.3188 |SuperCrit flow, Inlet end controls
BD13-
oLol 2.0843 0.6948 | 15.93 1.7710 |1.2743|1.7710 |Outlet Control M2 Backwater
BW18- .
DML0 0.4742 0.3161 0.91 0.3553 |0.3553|0.2765 |SuperCrit flow, Inlet end controls
Reach | Area | Flow | FullQ Full nDepth | Depth i nVel fVel | Infil Vol | CBasin/
ize
ID (ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [DM-11 overflow] through DM-11 to groundDM-11 to ground: No flow to route
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (ft) (ft) (o) (fo)
101.30
DM-11 DM-11to
o 0.0000 | --na-- | --na-- --na-- 0.0000 103.0000
Dummy infiltration
Conduit Notes
Reach | HW Depth (ft) HW/D ratio | Q(cfs) | TW Depth (ft) | Dc (ft) ’ Dn (ft) | Comment
Area | Flow | FullQ | Full | nDepth | Depth ] nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) | (ft/s) (cf) Hyd
Routing split hyd [Cell 1 - infiltration] through Cell 1 to ground
Cell1to )
0.00 | 0.0675 0.00 | 0.0269 ---- |Ditch| 2.3252 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG El Max El
From Node To Node
(o) (ft) (ft) (ft) (fo) (ft)
58.5625
Cell 1- Cell 1to
o 59.0625 | --na-- | --na-- --na-- 59.0625 65.5000
Dummy Infiltration
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Conduit Notes

HW Depth HW/D TW Depth
Reach ) Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell 1 to Supercritical flow, dc at up
0.0625 na 0.0675 0.0625 0.0625 |0.0269
ground node
Area | Flow | FullQ | Full | nDepth | Depth ) nVel fVel |Infil Vol | CBasin/
Reach ID ) . Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [Cell 2 - infiltration] through Cell 2 to ground
Cell 2 to .
0.00 | 0.5973 0.00 | 0.0942 ---- |Ditch| 4.9412 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG ElI Max El
From Node To Node
(ft) (ft) (fo) (ft) (ft) (ft)
59.6836
Cell 2 - Cell 2to
o 60.1836 | --na-- | --na-- --na-- 60.1836 63.5000
Dummy infiltration
Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell 2 to Supercritical flow, dc at up
0.1836 na 0.5973 0.1836 0.1836|0.0942
ground node
Area | Flow | FullQ | Full | nDepth | Depth ] nVel fVel |Infil Vol | CBasin/
Reach ID ) . Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [Cell 3 - infiltration] through Cell 3 to ground
Cell 3to )
0.00 | 0.6891 0.00 | 0.1675 ---- |Ditch| 2.7386 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (ft) (ft) (ft) (fo)
59.6992
LANDAU ASSOCIATES
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Cell 3 - Cell 3t0

o 60.1992 | --na-- | --na-- --na-- 60.1992 62.0000
Dummy infiltration

Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)

Cell 3to Supercritical flow, dc at up

0.1992 na 0.6891 0.1992 0.1992(0.1675
ground node

Flow does not exceed capacity in any pipes.

The depth of the peak water storage in Cell 1 is 1.02 feet above the weir notch (64.02). The depth
of the peak water storage in Cell 2 is 1.0 feet above the lower weir notch and 0.5 feet above the
upper weir notch (62.00). This peak storage elevation equates to 2.0 feet of water storage in the
channel areas and 2.5 feet of water storage in the pool areas. The depth of the water storage in Cell
315 0.17 feet (2 inches). The peak flow to the river is reduced from 33.93 cfs (coming into the
wetland) to 14.68 cfs (out the Butler outfall).
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Developed 2 Year Event — 1.80 inches of Rain
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Figure E-4 — Peak Flow Rate Results from 2 Year Event Model
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Appended on: Friday, November 20, 2009 11:33:27 AM

ROUTEHYD [] THRU [COA Wetland with Infiltration] USING [2 yr] AND [TYPE1A.RAC] NOTZERO
RELATIVE SCS/SBUH

Gravity Analysis using 24 hr duration storm

Area | Flow | FullQ | Full |nDepth | Depth . nVel fVel | Infil Vol |CBasin/
Reach ID ) ) Size

(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
BE13- 21in

24.20 | 4.9053 |15.7042 |0.3124 | 0.67 | 0.3829 ) 5.79 6.529 0.00 [BE-13
BEO6 Diam
BEO06- 21in

57.50 |11.2446 |11.4736 | 0.98 | 1.4046 | 0.8026 . 5.4343 | 4.7701 0.00 |[BE-06
BEO4 Diam
BE04- 21in

76.80 |14.9537 | 23.0196 | 0.6496 | 1.0272 | 0.587 ) 10.1886 | 9.5704 0.00 |[BE-04
DM19 Diam
DM21- 15in

8.90 | 2.2944 |10.7468 |0.2135 | 0.3923 | 0.3139 6.9609 | 8.7572 0.00 |[DM-21b
DM19 Diam
DM109- 24in

101.80 |21.2448 | 31.3855 |0.6769 | 1.2066 | 0.6033 ) 10.7242 | 9.9903 0.00 |DM-21a
DM14 Diam
DM14- 36in

101.80 [21.2448 | 35.2153 | 0.6033 | 1.6813 | 0.5604 . 5.2111 | 4.9819 0.00
OL01 Diam
BD13- 36in

122.30 |23.8743 | 24.3008 |0.9824 | 2.4139 | 0.8046 ) 3.9168 | 3.4379 0.00 [BD-13
OL01 Diam
OLO01- 36in

224,10 |44.5076 | 37.2525 |1.1948 | ----- na 6.2965 | 5.2701 0.00
DM11 Diam

LPOOLCOMPUTE [DM-11] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
2yr 44,5076 445075 2.0566 25.8517 0.0006 0.0107

Routing split hyd [DM-11 outlet] through DM11-DM10

DM11- 36in
0.00 |44.5075 |45.7863 |0.9721 | 2.3877 | 0.7959 . 7.378 | 6.4774 0.00
DM10 Diam
BW18- 18 in
5.70 | 1.3637 |12.2362 |0.1115 | 0.3383 | 0.2255 4567 || 6.9243 0.00 BW-18
DM10 Diam
DM10- 5.70 |45.8382 |60.5086 |0.7575 | 1.9519 | 0.6506 | 36in | 9.4137 | 8.5602 0.00
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DMO08 Diam
DM8- 36in
25.60 |50.8264 | 45.8221 (1.1092 | ----- na . 7.1905 | 6.4825 0.00 |DM-08
DM6 Diam
DM6- 36in
25.60 |50.8264 | 134.57 |0.3777 | 1.2785 | 0.4262 ) 17.696 | 19.038 0.00
DM5A Diam
DM5A- 48in
25.60 |50.8264 | 108.10 |0.4702 | 1.9301 | 0.4825 . 8.4656 | 8.6025 0.00
Celll Diam
LPOOLCOMPUTE [Cell 1] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
2yr  50.9666 50.0122 5.3405 38164.0644 0.8761 187.8495
Routing split hyd [Cell 1- weir] through Cell 1 to Cell 2
Celllto | ' .
0.00 |49.9408 | ---- 0.00 | 0.1724 Ditch |44.4417 | ----- 0.00 [Celll
Cell 2
LPOOLCOMPUTE [Cell 2] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
2yr  50.8731 34.8541 2.2891 145665.0711 3.344 0.0059
Routing split hyd [Cell 2 - weir; Cell 2 -weir - lower] through Cell 2 to Cell 3
Cell 2 to )
0.00 [34.2293 | --- 0.00 | 0.1553 Ditch |34.0796 | ----- 0.00 [Cell2
Cell 3
LPOOLCOMPUTE [Cell 3] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
2yr  34.756 29.3168 1.3216 73086.7271 1.6778 0.0059
Routing split hyd [Cell 3 - weir] through Cell 4
Cell 4 0.00 |28.5886 | ---- 0.00 | 0.8548 Ditch | 3.4445 | ----- -63011.23 |Cell 3
Cell 4 - 42in
0.41 |28.6319 | 109.29 | 0.262 | 1.2223 | 0.3492 ) 9.5697 |11.3591 0.00 [Cell4
CB50 Diam
CB50 - 42in
0.41 |28.6319 | 113.57 |0.2521 | 1.1978 | 0.3422 ] 9.8382 |11.8047 0.00
CB 6A Diam
DM2- 36in
0.41 |28.6319 |86.5813 |0.3307 | 1.1807 | 0.3936 ) 11.0815 (12.2487 0.00
DM1 Diam
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HGL Analysis

From Node | To Node | HG EI (ft) ‘App (ft) ‘ Bend (ft) ‘ Junct Loss (ft) | Adjusted HG EI (ft) | Max EI (ft)
56.5625
No approach losses at node CB 50 because inverts and/or crowns are offset.
DM-02PD | DM-01PD | 54.2402 | ------ 11233 | - 55.3635 67.8500
CB50 DM-02PD | 59.4799 | ------ 1.8486 | = - 61.3285 66.0000
Cell 4 - End CB 50 61.5155 --na-- --na-- --na-- 61.5155 63.0000
Cell 3 Cell4-End | 60.0648 --na-- --na-- --na-- 61.3216 63.5000
Cell 2 Cell 3 60.8627 --na-- --na-- --na-- 62.2891 63.5000
Cell 1 Cell 2 64.0715 --na-- --na-- --na-- 64.3406 65.5000
DM-05a Cell 1 69.2093 | ------ 59966 | = - 75.2060 77.0000
DM-06 DM-05a 80.9193 | ----- 0.0054 | = - 80.9247 96.2200
DM-08 DM-06 93.3015 | 0.6530 | 0.0043 | - 92.6528 98.8200
DM-10 DM-08 954182 | ----- 0.6487 0.0157 96.0827 103.2100
DM-11 DM-10 98.2131 --na-- --na-- --na-- 98.2131 103.0000
No approach losses at node BD-13 because inverts and/or crowns are offset.
OL-01 DM-11 98.6800 | 0.2382 | 0.2741 0.1218 98.8377 109.8300
No approach losses at node DM-19 because inverts and/or crowns are offset.
DM-14 OL-01 97.7899 17858 | 0.0273 |  ------ 96.0314 111.0800
No approach losses at node BE-04 because inverts and/or crowns are offset.
DM-19 DM-14 101.0533 | ------ 1.7214 0.1937 102.9684 124.9500
No approach losses at node BE-06 because inverts and/or crowns are offset.
BE-04 DM-19 122.8783 | ------ 0.0044 | = ----- 122.8827 167.2500
No approach losses at node BE-13 because inverts and/or crowns are offset.
BE-06 BE-04 159.7818 | 0.5206 | 0.0070 | — ---—-- 159.2683 170.7200
BE-13 BE-06 162.5855 | ------ | - | e 162.5855 193.8900
DM-21 DM-19 1209902 | - | - | e 120.9902 139.6700
BD-13 OL-01 105.2012 | ------ | e | - 105.2012 114.5000
BW-18 DM-10 923786 || ---— || - || - 92.3786 110.7700
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Conduit Notes

HW Depth | HW/D TW Depth Dn
Reach ) Q (cfs) Dc (ft) Comment
(ft) ratio (ft) (ft)
DM2-DM1 | 2.5542 0.8514 | 28.63 1.7325 |1.73251.1807 |SuperCrit flow, Inlet end controls
CB50-CB
6A 2.3399 0.6685 | 28.63 1.6512 |1.6512 (1.1978 |SuperCrit flow, Inlet end controls
Cell 4-CB
50 4.3755 1.2501 | 28.63 | 4.1885 |1.65121.2223 [Outlet Control
M1 curve, step from twdepth down to
Cell 4 0.8548 na 28.5886/| 4.0534 |0.6918|0.8548 .
dnDirect Step Backwater Calc
Cell 2 to .
Cell 3 0.8627 na 34.2293| 0.8627 0.8627 |0.1553 [Supercritical flow, dc at up node
e
Cell 1to .
Cell 2 1.0715 na 49.9408 | 1.0715 |1.07150.1724 |Supercritical flow, dc at up node
e
DM5A- .
CellL 3.1093 0.7773 | 50.83 2.1404 |2.1404 |1.9301 |SuperCrit flow, Inlet end controls
e
DM6- .
4.3193 1.4398 | 50.83 8.9560 |2.3199 |1.2785 [SuperCrit flow, Inlet end controls
DM5A
DM8-DM6 | 16.7047 55682 | 50.83 | 4.3279 |2.3199| >D |Outlet Control
DM10- .
DMO8 3.6282 1.2094 | 45.84 6.9748 |2.2066 |1.9519 (SuperCrit flow, Inlet end controls
DM11-
6.4303 2.1434 | 4451 42909 |2.1749 |2.3877 |Outlet Control
DM10
OLO01-
6.4346 2.1449 | 4451 | 4.2831 |2.1749| >D |Outlet Control
DM11
DM14-
4.6279 15426 | 21.24 | 4.1377 |1.4815|1.6813 |Outlet Control
OoLo1
DM19- .
DM14 3.1538 15769 | 21.24 1.6503 |1.6503 |1.2066 (SuperCrit flow, Inlet end controls
BEO4- .
DML 2.7113 15493 | 14.95 1.4331 |1.4331|1.0272 |SuperCrit flow, Inlet end controls
BE06-BE04 | 1.9548 11171 | 11.24 1.4046 |1.2504 |1.4046 |Outlet Control M1 Backwater
BE13-BEO6 | 1.1445 0.6540 | 4.91 0.8121 |0.8121 |0.6700 |SuperCrit flow, Inlet end controls
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DM21-
DML 0.8422 0.6737 2.29 0.6054 |0.6054 |0.3923 |SuperCrit flow, Inlet end controls
BD13-
oLo1 2.7712 0.9237 | 23.87 2.4139 |1.5750 |2.4139 |Outlet Control M1 Backwater
BW18- .
DML0 0.5906 0.3937 1.36 0.4376 |0.4376|0.3383 SuperCrit flow, Inlet end controls
Reach | Area | Flow | FullQ Full nDepth | Depth i nVel fVel | Infil Vol | CBasin/
ize
ID (ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [DM-11 overflow] through DM-11 to groundDM-11 to ground: No flow to route
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (ft) (ft) (o) (fo)
101.30
DM-11 DM-11to
o 0.0000 | --na-- | --na-- --na-- 0.0000 103.0000
Dummy infiltration
Conduit Notes
Reach | HW Depth (ft) HW/D ratio | Q(cfs) | TW Depth (ft) | Dc (ft) ’ Dn (ft) | Comment
Area | Flow | FullQ | Full | nDepth | Depth ] nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) | (ft/s) (cf) Hyd
Routing split hyd [Cell 1 - infiltration] through Cell 1 to ground
Cell1to )
0.00 | 0.0714 0.00 | 0.0273 ---- |Ditch| 2.4142 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG El Max El
From Node To Node
(o) (ft) (ft) (ft) (fo) (ft)
58.5625
Cell 1- Cell 1to
o 59.0625 | --na-- | --na-- --na-- 59.0625 65.5000
Dummy Infiltration
1/11/10 P:\1097\001\FileRm\R\Drainage Report\County Submittal\Appendices\AppE-Developed Calcs and Data\Hydro model_AppE.doc LANDAU ASSOCIATES
E-23




Conduit Notes

HW Depth HW/D TW Depth
Reach ) Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell 1 to Supercritical flow, dc at up
0.0625 na 0.0714 0.0625 0.0625 (0.0273
ground node
Area | Flow | FullQ | Full | nDepth | Depth ) nVel fVel |Infil Vol | CBasin/
Reach ID ) . Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [Cell 2 - infiltration] through Cell 2 to ground
Cell 2 to .
0.00 | 0.6248 0.00 | 0.0962 ---- |Ditch| 5.0405 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG ElI Max El
From Node To Node
(ft) (ft) (fo) (ft) (ft) (ft)
59.6875
Cell 2 - Cell 2to
o 60.1875 | --na-- | --na-- --na-- 60.1875 63.5000
Dummy infiltration
Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell 2 to Supercritical flow, dc at up
0.1875 na 0.6248 0.1875 0.1875|0.0962
ground node
Area | Flow | FullQ | Full | nDepth | Depth ] nVel fVel |Infil Vol | CBasin/
Reach ID ) . Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [Cell 3 - infiltration] through Cell 3 to ground
Cell 3to )
0.00 | 0.7593 0.00 | 0.1763 ---- |Ditch| 2.8176 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (ft) (ft) (ft) (fo)
59.7109
LANDAU ASSOCIATES
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Cell 3 - Cell 3t0

o 60.2109 | --na-- | --na-- --na-- 60.2109 62.0000
Dummy infiltration

Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)

Cell 3to Supercritical flow, dc at up

0.2109 na 0.7593 0.2109 0.2109 (0.1763
ground node

Flow does exceed capacity in some of the upstream basin pipes. These are known deficiencies that
the City of Arlington has previously identified for future repair/upgrade. All the proposed project
piping is sufficient. A small backwater effect is present from the inlet to the piping draining to the
wetland to the weir from Cell 3. The backwater rises to a peak of 0.25” above the weir notch 60.

As a result, water levels in Cell 3 may rise to a level slightly higher than modeled but no higher than
the peak backwater elevation (60.52). For a brief time during the peak flows, the two cells (3 and
4) may act like one pond (they would maintain the same elevation), until such time as the backwater
effect decreased and regular flow through weir 3 resumes.

The depth of the peak water storage in Cell 1 is 1.34 feet above the weir notch (64.34). The depth
of the peak water storage in Cell 2 is 1.29 feet above the lower weir notch and 0.79 feet above the
upper weir notch (62.29). This peak storage elevation equates to 2.29 feet of water storage in the
channel areas and 2.79 feet of water storage in the pool areas. The peak depth of the water storage
in Cell 3is 1.32 to 1.52” feet. The peak flow to the river is reduced from 50.83 cfs (coming into the
wetland) to 28.63 cfs (out the Butler outfall).
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Developed 10 Year Event — 2.75 inches of Rain
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Figure E-5 — Peak Flow Rate Results from 10 Year Event Model
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Appended on: Friday, November 20, 2009 11:56:31 AM

ROUTEHYD [] THRU [COA Wetland with Infiltration] USING [10 yr] AND [TYPE1A.RAC] NOTZERO
RELATIVE SCS/SBUH

Gravity Analysis using 24 hr duration storm

Area | Flow | FullQ | Full |nDepth | Depth . nVel fvel | Infil Vol |CBasin/
Reach ID ) . Size

(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
BE13- 21in

24.20 | 7.9624 |15.7042 | 0.507 | 0.8825 | 0.5043 6.5492 | 6.529 0.00 |[BE-13
BEO6 Diam
BEO06- 21in

57.50 |18.1067 |11.4736 |1.5781 | ----- na ] 7.5279 | 4.7701 0.00 |[BE-06
BEO4 Diam
BE04- 21in

76.80 |24.0861 | 23.0196 |1.0463 | 1.5205 | 0.8689 ) 10.8536 | 9.5704 0.00 [BE-04
DM19 Diam
DM21- 15in

8.90 | 3.6472 |10.7468 |0.3394 | 0.5019 | 0.4016 . 7.9154 | 8.7572 0.00 |[DM-21b
DM19 Diam
DM109- 24in

101.80 |34.0869 |31.3855 |[1.0861 | ----- na ) 10.8502 | 9.9903 0.00 |DM-21a
DM14 Diam
DM14- 36in

101.80 |34.0869 |35.2153 | 0.968 | 2.3773 | 0.7924 . 5.6743 | 4.9819 0.00
OL01 Diam
BD13- 36in

122.30 |38.2029 |24.3008 |[1.5721 | ----- na 5.4046 | 3.4379 0.00 [BD-13
OL01 Diam
OLO01- 36in

224,10 |71.2439 | 37.2525 |1.9125 | ----- na . 10.0789 | 5.2701 0.00
DM11 Diam

LPOOLCOMPUTE [DM-11] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
10yr 71.2439 71.2473 3.5178 44,2192 0.001 0.0107

Routing split hyd [DM-11 outlet] through DM11-DM10

DM11- 36in
0.00 |64.9026 |45.7863 (1.4175 | ----- na . 0.1818 | 6.4774 0.00
DM10 Diam
BW18- 18in
570 | 2.1587 |12.2362 |0.1764 | 0.4259 | 0.284 5.226 | 6.9243 0.00 BW-18
DM10 Diam
DM10- 570 |67.0334 |60.5086 (1.1078 | ----- na 36in | 9.4833 | 8.5602 0.00
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DMO08 Diam
DM8- 36in
25.60 |75.0579 | 45.8221 | 1.638 | ----- na . 10.6185 | 6.4825 0.00 |DM-08
DM6 Diam
DM6- 36in
25.60 |75.0579 | 134.57 |0.5578 | 1.6023 | 0.5341 ) 19.541 | 19.038 0.00
DM5A Diam
DM5A- 48in
25.60 |75.0579 | 108.10 |0.6943 | 2.4537 | 0.6134 . 9.2869 | 8.6025 0.00
Celll Diam
LPOOLCOMPUTE [Cell 1] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
10yr 75.3004 74.6445 5.7515 43614.4512 1.0013 188.0268
Routing split hyd [Cell 1- weir] through Cell 1 to Cell 2
Celllto | )
0.00 | 74.568 0.00 | 0.2182 Ditch | 51.354 | ----- 0.00 [Celll
Cell 2
LPOOLCOMPUTE [Cell 2] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
10yr 76.2708 58.2753 2.6546 186228.8399 4.2752 0.0059
Routing split hyd [Cell 2 - weir; Cell 2 -weir - lower] through Cell 2 to Cell 3
Cell 2 to )
0.00 | 57.616 0.00 | 0.2109 Ditch |41.1935| ----- 0.00 [Cell2
Cell 3
LPOOLCOMPUTE [Cell 3] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
10yr 58.5072 51.1662 1.8134 107447.4306 2.4667 0.0059
Routing split hyd [Cell 3 - weir] through Cell 4
Cell 4 0.00 |50.3376 | ---- 0.00 | 1.1789 Ditch | 4.1224 | ----- -72668.93 |Cell 3
Cell 4 - 42in
0.41 |50.4128 | 109.29 |0.4613 | 1.6702 | 0.4772 ) 11.1251 {11.3591 0.00 [Cell4
CB50 Diam
CB50 - 42in
0.41 |50.4128 | 113.57 |0.4439 | 1.6334 | 0.4667 11.4499 (11.8047 0.00
CB 6A Diam
DM2- 36in
0.41 |50.4128 | 86.5813 [0.5823 | 1.6442 | 0.5481 ) 12.7102 (12.2487 0.00
DM1 Diam
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HGL Analysis
From Node | To Node | HG EI (ft) ‘App (ft) ‘ Bend (ft) ‘ Junct Loss (ft) | Adjusted HG EI (ft) | Max EI (ft)
57.1408
No approach losses at node CB 50 because inverts and/or crowns are offset.
DM-02PD | DM-01PD | 55.4164 | ------ 15215 | - 56.9379 67.8500
CB50 DM-02PD | 60.5081 | ------ 24984 | - 63.0064 66.0000
Cell 4 - End CB 50 63.5861 --na-- --na-- --na-- 63.1000 63.0000
Cell 3 Cell 4-End | 60.3889 --na-- --na-- --na-- 61.8134 63.5000
Cell 2 Cell 3 61.1618 --na-- --na-- --na-- 62.6546 63.5000
Cell 1 Cell 2 64.3406 --na-- --na-- --na-- 64.7515 65.5000
DM-05a Cell1 70.1330 | ---—--- 21592 | --ee- 72.2921 77.0000
DM-06 DM-05a 83.2331 | ----- 0.0117 | = - 83.2448 96.2200
DM-08 DM-06 110.2360 | 1.3965 | 0.0092 |  ----- 98.9200 98.8200
DM-10 DM-08 108.5184 | 1.3091 | 1.3795 0.0363 103.3100 103.2100
DM-11 DM-10 107.8504 --na-- --na-- --na-- 107.8504 103.0000
No approach losses at node BD-13 because inverts and/or crowns are offset.
OL-01 DM-11 111.6787 | 0.4536 | 0.5219 0.2323 109.9300 109.8300
No approach losses at node DM-19 because inverts and/or crowns are offset.
DM-14 OL-01 109.6540 | 1.8281 0.0279 | = ----- 107.8538 111.0800
No approach losses at node BE-04 because inverts and/or crowns are offset.
DM-19 DM-14 106.6358 | 1.8292 1.9535 0.2172 106.9772 124.9500
No approach losses at node BE-06 because inverts and/or crowns are offset.
BE-04 DM-19 1252139 | ------ 0.0085 | = ------ 125.2224 167.2500
No approach losses at node BE-13 because inverts and/or crowns are offset.
BE-06 BE-04 167.5358 | 0.6660 | 0.0089 | - 166.8787 170.7200
BE-13 BE-06 162.9971 | - | - | e 162.9971 193.8900
DM-21 DM-19 1212891 | - | e | e 121.2891 139.6700
BD-13 OL-01 113.7408 | ------ | - | - 113.7408 114.5000
BW-18 DM-10 925508 || ------ | e | e 92.5508 110.7700
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Conduit Notes

HW Depth | HW/D TW Depth Dn
Reach ) Q (cfs) Dc (ft) Comment
(ft) ratio (ft) (ft)
DM2-DM1 | 3.7304 1.2435 | 50.41 2.3108 |2.3108 |1.6442 |SuperCrit flow, Inlet end controls
CB50-CB
oA 3.3681 0.9623 || 50.41 22192 |2.2192 |1.6334 |SuperCrit flow, Inlet end controls
Cell 4-CB
50 6.4461 1.8417 || 50.41 5.8664 |2.2192 |1.6702 |Outlet Control
M1 curve, step from twdepth down to
Cell 4 1.1789 na 50.3376| 5.6379 0.9824(1.1789 .
dnDirect Step Backwater Calc
Cell 2 to -
Cell 3 1.1618 na 57.616 | 1.1618 |1.1618|0.2109 |Supercritical flow, dc at up node
e
Cell 1to .
Cell 2 1.3406 na 74568 | 1.3406 |1.3406 |0.2182 |Supercritical flow, dc at up node
e
DM5A- .
CellL 4.0330 1.0082 | 75.06 2.6221 |2.6221 |2.4537 |SuperCrit flow, Inlet end controls
e
DM6- .
6.6331 2.2110 || 75.06 6.0421 |2.7200 |1.6023 |SuperCrit flow, Inlet end controls
DM5A
DM8-DM6 | 33.6392 | 11.2131 | 75.06 6.6480 |2.7200| >D |Outlet Control
DM10-
22.8602 7.6201 | 67.03 | 13.2420 (2.6166| >D |Outlet Control
DMO08
DM11-
16.0677 53559 | 64.90 | 11.5182 (2.5841| >D |Outlet Control
DM10
OLO01-
19.4332 6.4777 | 71.24 | 13.9204 (2.6742| >D |Outlet Control
DM11
DM14-
16.4920 5.4973 | 34.09 | 15.2300 {1.8961 2.3773 |Outlet Control
oLo1
DM19-
31.0199 | 15.5099 | 34.09 2.0000 |1.9117| >D |Outlet Control
DM14
BEO4- .
DML9 5.0469 2.8840 | 24.09 1.7500 |1.6689 |1.5205 |SuperCrit flow, Inlet end controls
BEOG-
BEO04 14.3422 8.1955 | 18.11 1.7500 |1.5482| >D |Outlet Control
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BE13-
BEOS 1.5561 0.8892 7.96 1.0468 |1.0468 |0.8825 |SuperCrit flow, Inlet end controls
DM21-
DM19 1.1411 0.9129 3.65 0.7724  |0.7724 |0.5019 |SuperCrit flow, Inlet end controls
BD13-
16.4988 54996 | 38.20 3.0000 |2.0123| >D |Outlet Control
oLo1
BW18- .
DM10 0.7628 0.5085 2.16 0.5549 |0.5549 |0.4259 |SuperCrit flow, Inlet end controls
Area | Flow | FullQ | Full | nDepth | Depth . nVel fVel |Infil Vol | CBasin/
Reach ID ] ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) | (ft/s) (cf) Hyd
Routing split hyd [DM-11 overflow] through DM-11 to ground
DM-11 to )
0.00 | 6.3446 0.00 0.103 ---- |Ditch| 59736 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(fo) (ft) (ft) (ft) (ft) (ft)
101.5271
DM-11 DM-11to
o 102.0271 | --na-- | --na-- --na-- 102.0271 103.0000
Dummy infiltration
Conduit Notes
HW Depth HW/D Q TW Depth Dn
Reach ] Dc (ft) Comment
(ft) ratio (cfs) (ft) (ft)
DM-11to Supercritical flow, dc at up
0.2271 na 6.3446 0.2271 0.22710.103
ground node
Area | Flow |FullQ | Full | nDepth | Depth ) nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [Cell 1 - infiltration] through Cell 1 to ground
Cell1to .
0.00 | 0.0765 0.00 | 0.0288 ---- |Ditch | 2.4443 | ----- 0.00
ground
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HGL Analysis

HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (fo) (ft) (ft) (fo)
58.5625
Cell 1- Cell 1to
o 59.0625 | --na-- | --na-- --na-- 59.0625 65.5000
Dummy Infiltration
Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell1to Supercritical flow, dc at up
0.0625 na 0.0765 0.0625 0.0625 |0.0288
ground node
Area | Flow | FullQ | Full | nDepth | Depth ] nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) | (ft/s) (cf) Hyd
Routing split hyd [Cell 2 - infiltration] through Cell 2 to ground
Cell 2to .
0.00 | 0.6593 0.00 | 0.0991 ---- |Ditch| 5.1269 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (ft) (ft) (ft) (fo)
59.6953
Cell 2 - Cell 2 to
o 60.1953 | --na-- | --na-- --na-- 60.1953 63.5000
Dummy infiltration
Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell 2to Supercritical flow, dc at up
0.1953 na 0.6593 0.1953 0.1953/0.0991
ground node
Area | Flow |FullQ | Full | nDepth | Depth ) nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [Cell 3 - infiltration] through Cell 3 to ground
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Cell 3t0 )
0.00 | 0.8634 0.00 0.189 ---- |Ditch | 2.9162 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG ElI Max El
From Node To Node
(ft) (ft) (ft) (ft) (ft) (ft)
59.7266
Cell 3 - Cell 3t0
60.2266 | --na-- | --na-- --na-- 60.2266 62.0000
Dummy infiltration
Conduit Notes
HW Depth HW/D TW Depth Dn
Reach ) Q (cfs) Dc (ft) Comment
(ft) ratio (ft) (ft)
Cell 3to Supercritical flow, dc at up
0.2266 na 0.8634 0.2266 0.2266 | 0.189
ground node

Flow does exceed capacity in some of the upstream basin pipes. These are known deficiencies that
the City of Arlington has previously identified for future repair/upgrade. All the proposed project
piping passes the peak storm flows. A backwater effect is present from the piping draining the
wetland to the river. The software limitations prevent modeling the backwater situation accurately
beyond the outfall piping. See section 3.1.6 for a full discussion of how backwater from the river
outfall occurs.

The actual depths of water stored in the Cells will depend largely on how fast the river rises and
falls in relation to the storm event. However, for large storm events, it is more likely than not the
backwater will occur from the wetland discharge piping to the river, and that discharge to the
WSDOT wetland through the overflow spillway will occur. This is similar to what occurs in the
existing condition, when stormwater flows exceed the piping capacity of the Butler outfall or the
river is up, and the stormwater flow coming from the downtown basin is largely discharged onto the
surface of the subject property from the WSDOT bioswale and CB 6. The stormwater then flows
over the surface of the property south to the WSDOT wetland. Allowing the wetland to backwater
and flood to the WSDOT wetland when necessary mimics the existing condition to a certain extent.
Since the creation of the wetland adds 9 acre feet of additional water storage to the property, it takes
more water to create flow to the WSDOT wetland than in the existing condition.

The model gives the following results; however, they do not reflect the backwater from the outfall
as discussed above. It is likely that during peak discharge Cells 2, 3, and 4 will all fill to an
elevation slightly above 62.5 and that stormwater will be discharged to the WSDOT wetland. The
model gives depth of the peak water storage in Cell 1 is 1.75 feet above the weir notch (64.75).
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This cell is unaffected by the backwater effects. The depth of the peak water storage in Cell 2 is
modeled at 1.65 feet above the lower weir notch and 1.15 feet above the upper weir notch (62.65).
This peak storage elevation equates to 2.65 feet of water storage in the channel areas and 3.15 feet
of water storage in the pool areas. At an elevation of 62.5, discharge will begin into the WSDOT
wetland. The peak depth of the water storage in Cell 3 is 1.81 to 3 feet. The peak flow to the river
is modeled as being reduced from 75.05 cfs (coming into the wetland) to 50.41 cfs (out the Butler
outfall). Actual peak discharge flows to the river are likely to be lower due to backwater effects.
Some of the peak discharge reduction is additional storage in the wetlands and some is discharge to
the WSDOT wetland.
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Developed 100 Year Event — 3.75 inches of Rain
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Figure E-6 — Peak Flow Rate Results from 100 Year Event Model
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Appended on: Friday, November 20, 2009 2:40:22 PM

ROUTEHYD [] THRU [COA Wetland with Infiltration] USING [100 yr] AND [TYPE1A.RAC] NOTZERO
RELATIVE SCS/SBUH

Gravity Analysis using 24 hr duration storm

Area | Flow | FullQ | Full |nDepth | Depth . nVel fVel | Infil Vol |CBasin/
Reach ID ) . Size

(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
BE13- 21in

24.20 |12.2871 | 15.7042 |0.7824 | 1.1655 | 0.666 ) 7.2216 | 6.529 0.00 |[BE-13
BEO6 Diam
BEO06- 21in

57.50 |27.7321 | 11.4736 | 2.417 | ----- na ] 11.5297 | 4.7701 0.00 |[BE-06
BEO4 Diam
BE04- 21in

76.80 |36.9812 | 23.0196 |1.6065 | ----- na 15.375 | 9.5704 0.00 |[BE-04
DM19 Diam
DM21- 15in

8.90 | 5.3365 |10.7468 |0.4966 | 0.6226 | 0.4981 . 8.7403 | 8.7572 0.00 |[DM-21b
DM19 Diam
DM109- 24in

101.80 |51.5545 | 31.3855 |1.6426 | ----- na ) 16.4103 | 9.9903 0.00 |DM-21a
DM14 Diam
DM14- 36in

101.80 |51.5545 | 35.2153 | 1.464 | ----- na . 7.2935 | 4.9819 0.00
OL01 Diam
BD13- 36in

122.30 |57.1724 | 24.3008 |2.3527 | ----- na 8.0882 | 3.4379 0.00 [BD-13
OL01 Diam
OLO01- 36in

22410 | 106.89 | 37.2525 |2.8694 | ----- na . 15.1221 | 5.2701 0.00
DM11 Diam

LPOOLCOMPUTE [DM-11] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
100yr 106.8917 106.8834 4.2487 53.4056 0.0012 0.0107

Routing split hyd [DM-11 outlet] through DM11-DM10

DM11- 36in
0.00 |71.3262 |45.7863 |1.5578 | ----- na . 10.0906 | 6.4774 0.00
DM10 Diam
BW18- 18in
5.70 | 3.0803 |12.2362 |0.2517 | 0.5129 | 0.342 5.7684 | 6.9243 0.00 BW-18
DM10 Diam
DM10- 570 |74.3483 | 60.5086 |1.2287 | ----- na 36in |10.5181 | 8.5602 0.00
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DMO08 Diam
DM8- 36in
25.60 |86.1225 | 45.8221 (1.8795 | ----- na . 12.1838 | 6.4825 0.00 |DM-08
DM6 Diam
DM6- 36in
25.60 |86.1225 | 13457 | 0.64 | 1.7443 | 0.5814 ) 20.1981 | 19.038 0.00
DM5A Diam
DMbA- 48in
25.60 |86.1225 | 108.10 |0.7967 | 2.6985 | 0.6746 . 9.5487 | 8.6025 0.00
Celll Diam
LPOOLCOMPUTE [Cell 1] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
100 yr 86.4777 85.9302 5.9241 45988.5482 1.0558 188.1391
Routing split hyd [Cell 1- weir] through Cell 1 to Cell 2
Celllto | ' .
0.00 |85.8515 | ---- 0.00 | 0.2365 Ditch |54.1008 | ----- 0.00 [Celll
Cell 2
LPOOLCOMPUTE [Cell 2] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
100 yr 88.5068 73.9523 2.8709 211250.301 4.8496 0.0059
Routing split hyd [Cell 2 - weir; Cell 2 -weir - lower] through Cell 2 to Cell 3
Cell 2 to )
0.00 |73.2726 | ---- 0.00 | 0.2432 Ditch |44.7651 | ----- 0.00 [Cell2
Cell 3
LPOOLCOMPUTE [Cell 3] SUMMARY using Puls, 24 hr Storm Event
Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) Time to Empty
100 yr 74.5313 68.8799 2.1601 134531.1823 3.0884 0.0059
Routing split hyd [Cell 3 - weir] through Cell 4
Cell 4 0.00 |67.9715| --- 0.00 | 1.3937 Ditch | 45209 | ----- -80169.01 |Cell 3
Cell 4 - 42in
041 | 68.08 | 109.29 |0.6229 | 2.0006 | 0.5716 ) 11.9761 (11.3591 0.00 [Cell4
CB50 Diam
CB50 - 42in
041 | 68.08 | 113.57 |0.5994 | 1.9536 | 0.5582 ] 12.3297 {11.8047 0.00
CB 6A Diam
DM2- 36in
0.41 | 68.08 |86.5813 [0.7863 | 2.0048 | 0.6683 ) 13.5628 (12.2487 0.00
DM1 Diam
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HGL Analysis
From Node | To Node | HG EI (ft) ‘App (ft) ‘ Bend (ft) ‘ Junct Loss (ft) | Adjusted HG EI (ft) | Max EI (ft)
57.4624
No approach losses at node CB 50 because inverts and/or crowns are offset.
DM-02PD | DM-01PD | 56.6399 | ------ 17643 | = - 58.4042 67.8500
CB50 DM-02PD | 61.2777 | ----- 1.0632 | = - 62.3409 66.0000
Cell 4 - End CB 50 63.3980 --na-- --na-- --na-- 63.1000 63.0000
Cell 3 Cell 4-End | 60.6037 --na-- --na-- --na-- 62.1601 63.5000
Cell 2 Cell 3 61.3278 --na-- --na-- --na-- 62.8709 63.5000
Cell 1 Cell 2 64.4481 --na-- --na-- --na-- 64.9241 65.5000
DM-05a Cell 1 70.5559 | ------ 28427 | - 73.3985 77.0000
DM-06 DM-05a 84.5859 | ------ 0.0154 | = - 84.6013 96.2200
DM-08 DM-06 120.1369 | 1.7179 | 0.0113 | = - 98.9200 98.8200
DM-10 DM-08 110.7321 | 1.5811 | 1.6661 0.0566 103.3100 103.2100
DM-11 DM-10 108.7955 --na-- --na-- --na-- 108.7955 103.0000
No approach losses at node BD-13 because inverts and/or crowns are offset.
OL-01 DM-11 119.5208 | 1.0158 | 1.1689 0.5240 109.9300 109.8300
No approach losses at node DM-19 because inverts and/or crowns are offset.
DM-14 OL-01 111.2788 | 4.1817 0.0638 |  ------ 107.1609 111.0800
No approach losses at node BE-04 because inverts and/or crowns are offset.
DM-19 DM-14 143.9984 | 3.6707 3.9200 0.4168 125.0500 124.9500
No approach losses at node BE-06 because inverts and/or crowns are offset.
BE-04 DM-19 185.4115 | 2.0642 0.0198 | = ------ 167.3500 167.2500
No approach losses at node BE-13 because inverts and/or crowns are offset.
BE-06 BE-04 188.6221 | 0.8098 | 0.0109 | - 170.8200 170.7200
BE-13 BE-06 163.5431 | - | - | e 163.5431 193.8900
DM-21 DM-19 121.7122 | - | e | e 121.7122 139.6700
BD-13 OL-01 1304745 || - || - | e 114.6000 114.5000
BW-18 DM-10 92.7256 || - || - | - 92.7256 110.7700
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Conduit Notes

HW Depth | HW/D TW Depth Dn
Reach ) Q (cfs) Dc (ft) Comment
(ft) ratio (ft) (ft)

DM2-DM1 | 4.9539 1.6513 | 68.08 2.6324 |2.6324|2.0048 |SuperCrit flow, Inlet end controls

CB50-CB
6A 4.1377 1.1822 | 68.08 3.5754  |2.5869 (1.9536 (SuperCrit flow, Inlet end controls
Cell 4-CB
- 6.2580 1.7880 | 68.08 5.2009 |2.5869 |2.0006 |Outlet Control
M1 curve, step from twdepth down to
Cell 4 1.3937 na 67.9715| 5.6379 |1.1795(1.3937 )
dnDirect Step Backwater Calc
Cell 2 to .
Cell 3 1.3278 na 73.2726 | 1.3278 |1.3278|0.2432 |Supercritical flow, dc at up node
e
Cell1to .
Cell 2 1.4481 na 85.8515| 1.4481 |1.4481|0.2365 |Supercritical flow, dc at up node
e
DM5A- .
Celll 4.4559 1.1140 | 86.12 2.8143 |2.8143|2.6985 |SuperCrit flow, Inlet end controls
e
DM6- .
DMEA 7.9859 2.6620 | 86.12 7.1485 |2.8206 |1.7443 |SuperCrit flow, Inlet end controls

DM8-DM6 | 43.5401 14.5134 | 86.12 8.0045 |2.8206| >D |Outlet Control

DM10-

25.0739 8.3580 | 74.35 | 13.2420 |2.7120| >D |Outlet Control
DMO08
DM11-

17.0128 5.6709 | 71.33 | 115182 (2.6753| >D |Outlet Control
DM10
OL01-

27.2754 9.0918 |106.89 | 14.8655 (2.9177| >D |Outlet Control
DM11
DM14-

18.1168 6.0389 | 51.55 15.2300 |2.3358| >D |Outlet Control
OL01
DM19-

68.3825 34.1913 | 51.55 2.0000 >D >D |Outlet Control
DM14
BEO4-

101.9417 | 58.2524 | 36.98 1.7500 >D >D |Outlet Control
DM19
BEOG6-

35.4284 20.2448 | 27.73 5.8900 (1.7017| >D |Outlet Control
BEO4
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E-40

BE13-
BEOS 2.1021 1.2012 | 12.29 1.3068 [1.3068 |1.1655 |SuperCrit flow, Inlet end controls
DM21- .
DM 1.5642 1.2513 5.34 0.9368 |0.9368 (0.6226 |SuperCirit flow, Inlet end controls
BD13-
33.2325 11.0775 | 57.17 3.0000 |2.4497| >D |Outlet Control
oLo1
BW18- .
DM10 0.9376 0.6251 3.08 0.6677 |0.6677 |0.5129 (SuperCrit flow, Inlet end controls
Area | Flow |FullQ | Full | nDepth | Depth ] nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) | ratio (ft) ratio (ft/s) | (ft/s) (cf) Hyd
Routing split hyd [DM-11 overflow] through DM-11 to ground
DM-11to .
0.00 |35.5573 | --- 0.00 | 0.2866 ---- |Ditch | 11.426 || ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(fo) (ft) (ft) (ft) (ft) (ft)
101.9815
DM-11 DM-11to
o 102.4815 | --na-- | --na-- --na-- 102.4815 103.0000
Dummy infiltration
Conduit Notes
HW Depth HW/D TW Depth Dn
Reach . Q (cfs) Dc (ft) Comment
(ft) ratio (ft) (ft)
DM-11to Supercritical flow, dc at up
0.6815 na 35.5573 0.6815 0.6815 |0.2866
ground node
Area | Flow |FullQ | Full | nDepth | Depth ) nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [Cell 1 - infiltration] through Cell 1 to ground
Cell1to .
0.00 | 0.0786 0.00 | 0.0293 ---- |Ditch| 2.4672 | ----- 0.00
ground
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HGL Analysis

HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (fo) (ft) (ft) (fo)
58.5625
Cell 1- Cell 1to
o 59.0625 | --na-- | --na-- --na-- 59.0625 65.5000
Dummy Infiltration
Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell1to Supercritical flow, dc at up
0.0625 na 0.0786 0.0625 0.0625 (0.0293
ground node
Area | Flow | FullQ | Full | nDepth | Depth ] nVel fVel |Infil Vol | CBasin/
Reach ID ) ) Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) | (ft/s) (cf) Hyd
Routing split hyd [Cell 2 - infiltration] through Cell 2 to ground
Cell 2to .
0.00 | 0.6797 0.00 | 0.1011 ---- |Ditch| 5.1603 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG EI Max El
From Node To Node
(ft) (ft) (ft) (ft) (ft) (fo)
59.6992
Cell 2 - Cell 2 to
o 60.1992 | --na-- | --na-- --na-- 60.1992 63.5000
Dummy infiltration
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Conduit Notes

HW Depth HW/D TW Depth
Reach ) Q (cfs) Dc (ft) |Dn (ft) Comment
(ft) ratio (ft)
Cell 2to Supercritical flow, dc at up
0.1992 na 0.6797 0.1992 0.1992|0.1011
ground node
Area | Flow | FullQ | Full | nDepth | Depth ) nVel fVel |Infil Vol | CBasin/
Reach 1D . . Size
(ac) (cfs) (cfs) ratio (ft) ratio (ft/s) (ft/s) (cf) Hyd
Routing split hyd [Cell 3 - infiltration] through Cell 3 to ground
Cell 3to )
0.00 | 0.9458 0.00 | 0.1978 ---- |Ditch | 3.0019 | ----- 0.00
ground
HGL Analysis
HG El App Bend Junct Loss Adjusted HG ElI Max El
From Node To Node
(ft) (ft) (fo) (ft) (ft) (ft)
59.7383
Cell 3 - Cell 3t0
o 60.2383 | --na-- | --na-- --na-- 60.2383 62.0000
Dummy infiltration
Conduit Notes
HW Depth HW/D TW Depth
Reach . Q (cfs) Dc (ft) [Dn (ft) Comment
(ft) ratio (ft)
Cell 3to Supercritical flow, dc at up
0.2383 na 0.9458 0.2383 0.23830.1978
ground node

Flow does exceed capacity in some of the upstream basin pipes. These are known deficiencies that
the City of Arlington has previously identified for future repair/upgrade. All the proposed project
piping passes the peak storm flows. The bore pipe passes the 100 year flow with a headwater depth
of 73.4’ which is 3.7" below the proposed rim elevation. A backwater effect is present from the
piping draining the wetland to the river. The software limitations prevent modeling the backwater
situation accurately beyond the outfall piping. See Section 3.1.6 for a full discussion of how
backwater from the river outfall occurs.

The actual depths of water stored in the Cells will depend largely on how fast the river rises and
falls in relation to the storm event. However, for large storm events, it is more likely than not the
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backwater will occur from the wetland discharge piping to the river, and that discharge to the
WSDOT wetland through the overflow spillway will occur. This is similar to what occurs in the
existing condition, when stormwater flows exceed the piping capacity of the Butler outfall or the
river is up, and the stormwater flow coming from the downtown basin is largely discharged onto the
surface of the subject property from the WSDOT bioswale and CB 6. The stormwater then flows
over the surface of the property south to the WSDOT wetland. Allowing the wetland to backwater
and flood to the WSDOT wetland when necessary mimics the existing condition to a certain extent.
Since the creation of the wetland adds 9 acre feet of additional water storage to the property, it takes
more water to create flow to the WSDOT wetland than in the existing condition.

The model gives the following results; however, they do not reflect the backwater from the outfall
as discussed above. It is likely that during peak discharge Cells 2, 3, and 4 will all fill to an
elevation slightly above 62.5 and that stormwater will be discharged to the WSDOT wetland. It is
possible during the 100 year event for stormwater to fill the WSDOT wetland and for stormwater to
exit the north side of the wetland and flow west over dike road. The model gives depth of the peak
water storage in Cell 1 as 1.92 feet above the weir notch (64.91). This cell is unaffected by the
backwater effects. The depth of the peak water storage in Cell 2 is modeled at 1.87 feet above the
lower weir notch and 1.37 feet above the upper weir notch (62.87). This peak storage elevation
equates to 2.87 feet of water storage in the channel areas and 3.37 feet of water storage in the pool
areas. At a water elevation of 62.5, discharge will begin into the WSDOT wetland. The peak depth
of the water storage in Cell 3 is 1.81 to 3 feet. The peak flow to the river is modeled as being
reduced from 86.12 cfs (coming into the wetland) to 68.08 cfs (out the Butler outfall). Actual peak
discharge flows to the river are likely to be lower due to backwater effects. Some of the peak
discharge reduction is additional storage in the wetlands and some is discharge to the WSDOT
wetland.
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Appended on: Friday, November 20, 2009 2:56:02 PM

Layout Report: COA Wetland with Infiltration

Event |Precip (in)
weekly 0.38
6 month 1.26
2yr 1.80
10 yr 2.75
25 yr 3.20
100 yr 3.75

Reach Records

Record Id: BD13-OL01

Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.016
Routing Method: Travel Time Shift Contributing Hyd
DnNode OL-01 UpNode BD-13
Material unspecified Size 36 in Diam
Ent Losses Headwall
Length 2594.00 ft Slope 0.20%
Up Invert 102.43 ft Dn Invert 107.67 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr
Match inverts.
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Record Id: BE0O4-DM19

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.016

Routing Method: Travel Time Shift Contributing Hyd

DnNode DM-19 UpNode BE-04

Material unspecified Size 21 in Diam

Ent Losses Headwall

Length 1154.00 ft Slope 3.18%

Up Invert 120.167 ft Dn Invert 156.83 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr
Match inverts.

Record Id: BE06-BE04

Section Shape: Circular ’

Uniform Flow Method: Manning's Coefficient: 0.016

Routing Method: Travel Time Shift Contributing Hyd

DnNode BE-04 UpNode BE-06

Material unspecified Size 21 in Diam

Ent Losses Groove End Projecting

Length 586.50 ft Slope 0.79%

Up Invert 157.827 ft Dn Invert 161.46 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr
Match inverts.
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Record Id: BE13-BEO6

Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.016
Routing Method: Travel Time Shift Contributing Hyd
DnNode BE-06 UpNode BE-13
Material unspecified Size 21 in Diam
Ent Losses Groove End w/Headwall
Length 1838.20 ft Slope 1.48%
Up Invert 161.441 ft Dn Invert 188.61 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr
Match inverts.
Record Id: BW18-DM10
Section Shape: Circular ’
Uniform Flow Method: Manning's Coefficient: 0.012
Routing Method: Travel Time Shift Contributing Hyd
DnNode DM-10 UpNode BW-18
Material unspecified Size 18 in Diam
Ent Losses Headwall
Length 1297.40 ft Slope 1.15%
Up Invert 91.788 ft Dn Invert 106.76 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr
Match inverts.
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Record Id: CB 50 - CB 6A

Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.012
Routing Method: Travel Time Shift Contributing Hyd
DnNode DM-02 PD UpNode CB 50
Material unspecified Size 42 in Diam
Ent Losses Groove End w/Headwall
Length 214.00 ft Slope 1.08%
Up Invert 57.14 ft Dn Invert 54.8288 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr
Match inverts.
Record Id: Cell 1 to Cell 2
Section Shape: Ditch ’
Uniform Flow Method: Manning's Coefficient: 0.012
Routing Method: Travel Time Shift Cell 1- weir
DnNode Cell 2 UpNode Cell 1
Length 1.00 ft Slope 150.00%
Bottom Width 6.00 ft Top of Bank 3.00 ft
SS1 3.00v:1h SS2 3.00v:1h
Up Invert 63.00 ft Dn Invert 61.50 ft
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Record Id: Cell 1 to ground

Section Shape: Ditch

Uniform Flow Method: Manning's Coefficient: 0.012
Routing Method: Travel Time Shift Cell 1 - infiltration
DnNode Cell 1 to Infiltration UpNode Cell 1- Dummy
Length 10.00 ft Slope 5.00%

Bottom Width 1.00 ft Top of Bank 1.00 ft
SS1 3.00v:1h SS2 3.00v:1h
Up Invert 59.00 ft Dn Invert 58.50 ft

Record Id: Cell 2 to Cell 3

Section Shape: Ditch

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Cell 2 - weir; Cell 2 -weir - lower
DnNode Cell 3 UpNode Cell 2

Length 1.00 ft 100.00%

Bottom Width 6.00 ft Top of Bank 3.00 ft

SS1 3.00v:1h SS2 3.00v:1h

Up Invert 60.00 ft Dn Invert  |61.00 ft

Record Id: Cell 2 to ground

Section Shape: Ditch

Uniform Flow Method: Manning's Coefficient: 0.012
Routing Method: Travel Time Shift Cell 2 - infiltration
DnNode Cell 2 to infiltration UpNode Cell 2 - Dummy
Length 10.00 ft Slope 5.00%

Bottom Width 1.00 ft Top of Bank 1.00 ft
SS1 3.00v:1h SS2 3.00v:1h
Up Invert 60.00 ft Dn Invert 59.50 ft
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Record Id: Cell 3to ground

Section Shape: Ditch

Uniform Flow Method: Manning's Coefficient: 0.03
Routing Method: Travel Time Shift Cell 3 - infiltration
DnNode Cell 3 to infiltration UpNode Cell 3 - Dummy
Length 10.00 ft Slope 5.00%

Bottom Width 1.00 ft Top of Bank 1.00 ft

SS1 3.00v:1h SS2 3.00v:1h

Up Invert 60.00 ft Dn Invert 59.50 ft

Record Id: Cell 4

Section Shape: Ditch

Uniform Flow Method: Manning's Coefficient: 0.03
Routing Method: Travel Time Shift Cell 3 - weir
DnNode Cell 4 - End UpNode Cell 3
Length 227.00 ft Slope 0.77%

Bottom Width 8.00 ft Top of Bank 5.9167 ft
SS1 2.00v:1h SS2 2.00v:1h
Up Invert 59.21 ft Dn Invert 57.4621 ft
Record Id: Cell 4 - CB 50

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012
Routing Method: Travel Time Shift Contributing Hyd

DnNode CB 50 UpNode Cell 4 - End
Material unspecified Size 42 in Diam
Ent Losses Beveled ring, 33.7 deg bevels

Length 32.00 ft Slope 1.00%
Up Invert 57.46 ft Dn Invert 57.14 ft
1/11/10 P:\1097\001\FileRm\R\Drainage Report\County Submittal\Appendices\AppE-Developed Calcs and Data\Hydro model_AppE.doc LANDAU ASSOCIATES

E-49




Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Match inverts.

Record Id: DM10-DM08
Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.016
Routing Method: Travel Time Shift Contributing Hyd

DnNode DM-08 UpNode DM-10
Material unspecified Size 36 in Diam
Ent Losses Headwall

Length 494,50 ft Slope 1.24%
Up Invert 91.79 ft Dn Invert 85.678 ft
Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr

Match inverts.

Record Id: DM-11 to ground
Section Shape: Ditch ‘
Uniform Flow Method: Manning's Coefficient: 0.012
Routing Method: Travel Time Shift DM-11 overflow
DnNode DM-11 to infiltration UpNode DM-11 Dummy
Length 10.00 ft Slope 5.00%
Bottom Width 10.00 ft Top of Bank 3.00 ft
SS1 3.00v:1h SS2 3.00v:1h
Up Invert 101.80 ft Dn Invert 101.30 ft
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Record Id: DM11-DM10

Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.016
Routing Method: Travel Time Shift DM-11 outlet
DnNode DM-10 UpNode DM-11
Material unspecified Size 36 in Diam
Ent Losses Headwall

Length 181.30 ft Slope 0.71%
Up Invert 93.07 ft Dn Invert 91.7918 ft
Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Match inverts.

Record Id: DM14-OL01
Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.016
Routing Method: Travel Time Shift Contributing Hyd

DnNode OL-01 UpNode DM-14
Material unspecified Size 36 in Diam
Ent Losses Headwall

Length 183.10 ft Slope 0.42%
Up Invert 93.931 ft Dn Invert 94.70 ft
Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr

Match inverts.
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Record Id: DM19-DM14

Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.016
Routing Method: Travel Time Shift Contributing Hyd
DnNode DM-14 UpNode DM-19
Material unspecified Size 24 in Diam
Ent Losses Headwall

Length 768.40 ft Slope 2.90%
Up Invert 97.8995 ft Dn Invert 120.16 ft
Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr

Match inverts.

Record Id: DM21-DM19
Section Shape: Circular ’

Uniform Flow Method: Manning's Coefficient: 0.016
Routing Method: Travel Time Shift Contributing Hyd

DnNode DM-19 UpNode DM-21
Material unspecified Size 15 in Diam
Ent Losses Headwall

Length 268.50 ft Slope 4.17%
Up Invert 120.148 ft Dn Invert 131.35 ft
Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr

Match inverts.
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Record Id: DM2-DM1

Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.011
Routing Method: Travel Time Shift Contributing Hyd
DnNode DM-01 PD UpNode DM-02 PD
Material unspecified Size 36 in Diam
Ent Losses Groove End w/Headwall

Length 262.00 ft Slope 1.20%
Up Invert 51.686 ft Dn Invert 54.83 ft
Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr

Match inverts.

Record Id: DM5A-Celll
Section Shape: Circular ’

Uniform Flow Method: Manning's Coefficient: 0.015
Routing Method: Travel Time Shift Contributing Hyd

DnNode Cell 1 UpNode DM-05a
Material unspecified Size 48 in Diam
Ent Losses Headwall

Length 172.00 ft Slope 0.75%
Up Invert 64.81 ft Dn Invert 66.10 ft
Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

1.00 ft/s 15.00 ft/s 0.25% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr

Match inverts.
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Record Id: DM6-DM5A

Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.024
Routing Method: Travel Time Shift Contributing Hyd
DnNode DM-05a UpNode DM-06
Material unspecified Size 36 in Diam
Ent Losses Headwall
Length 75.00 ft Slope 13.80%
Up Invert 76.60 ft Dn Invert 66.25 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr
Match inverts.
Record Id: DM8-DM6
Section Shape: Circular ’
Uniform Flow Method: Manning's Coefficient: 0.024
Routing Method: Travel Time Shift Contributing Hyd
DnNode DM-06 UpNode DM-08
Material unspecified Size 36 in Diam
Ent Losses Headwall
Length 567.70 ft Slope 1.60%
Up Invert 85.68 ft Dn Invert 76.5968 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr
Match inverts.
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Record Id: OL01-DM11

Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.016
Routing Method: Travel Time Shift Contributing Hyd
DnNode DM-11 UpNode OL-01
Material unspecified Size 36 in Diam
Ent Losses Headwall
Length 183.10 ft Slope 0.47%
Up Invert 93.106 ft Dn Invert 93.93 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 infhr
Match inverts.
Node Records
Record Id: BD-13
Descrip:  |Manhole structure Increment 0.10 ft
Start EI.  |107.67 ft Max EI. 114.50 ft
Void Ratio [100.00 [
Condition |Existing Structure Type |CB-TYPE 1-48
Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization [No Special Shape
Catch 0.00 ft Bottom Area |12.5664 sf
MH/CB Type Node
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Record Id: BE-04

Descrip:  |Manhole structure Increment 0.10 ft

Start EI.  |156.83 ft Max El. 167.25 ft

Void Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 1-48

Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5

Channelization

No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf
MH/CB Type Node

Record Id: BE-06

Descrip:  |Manhole structure Increment 0.10 ft

Start EI.  |161.46 ft Max El. 170.72 ft

Void Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 1-48

Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5

Channelization

No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf
MH/CB Type Node

Record Id: BE-13

Descrip:  |Manhole structure Increment 0.10 ft

Start El.  |188.61 ft Max EI. 193.89 ft

\/oid Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 1-48

Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5

Channelization

No Special Shape

Catch 0.00 ft Bottom Area |12.5664 sf
MH/CB Type Node
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Record Id: BW-18

Descrip:  |Manhole structure Increment 0.10 ft
Start EI.  |106.76 ft Max El. 110.77 ft
Void Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 1-48
Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization |No Special Shape
Catch 0.00 ft Bottom Area 12.5664 sf
MH/CB Type Node

Record Id: CB 50

Descrip:  |type 2 - 72 |[Increment 0.10 ft

Start EIl.  |57.15ft |Max El 66.00 ft

Void Ratio |100.00

Condition |Existing |Structure Type |CB-TYPE 2--72

Ent Ke Channelization No Special Shape

Catch 0.00 ft Bottom Area |28.274 sf

MH/CB Type Node

Record Id: Cell 1

Descrip: Settling Pool |Increment 0.10 ft

Start EI. 59.00 ft Max EI. 65.50 ft

Void Ratio  [100.00 {

Storage Node |Cell 1 - combo |Discharge Structure |Cell 1 - Storage

Detention Pond Type Node
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Record Id: Cell 1 - Storage

Descrip:  |Settling Pool |Increment |0.10 ft
Start EI.  |59.00 ft Max EI. 24'50
Void Ratio [100.00 [
Stage (ft) Area (sf)
0.00 2547.00
0.50 2619.00
1.00 4169.00
2.00 5860.00
3.00 7614.00
4.00 9727.00
5.00 11616.00
5.50 12683.00
Stage-Storage Type Node

Record Id: Cell 1- Dummy

Descrip:

Settling Pool

Increment

0.10 ft

Start El.

60.00 ft

Max El.

65.50

Void Ratio |100.00

Dummy Type Node

Record Id: Cell 1 to Infiltration

Descrip:

Settling Pool

Increment

0.10 ft

Start El.

59.50 ft

Max El.

65.00

Void Ratio [100.00

Dummy Type Node
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Record Id: Cell 2

Descrip: wetland cell  |Increment 0.10 ft

Start EI. 60.00 ft Max El. 63.50 ft

Void Ratio  [100.00 {
Storage Node [Cell 2 - combo |Discharge Structure [Cell 2 - Storage

Detention Pond Type Node

Record Id: Cell 2 - Storage

Descrip:  |Settling Pool |Increment |0.10 ft
Start EI.  |60.00 ft MaxEl |
Void Ratio [100.00 [
Stage (ft) Area (sf)
0.00 12782.00
0.50 34486.00
1.00 44088.00
1.50 93666.00
2.00 103242.00
3.00 119563.00
3.50 140434.00
Stage-Storage Type Node

Record Id: Cell 2 - Dummy

Descrip:  |Settling Pool |Increment |0.10 ft

63.50
Start EI.  {60.00 ft Max El.

Void Ratio [100.00 [

Dummy Type Node
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Record Id: Cell 2 to infiltration

Descrip:  |Settling Pool |Increment |0.10 ft

Start El.  |59.50 ft Max EI. 23'50

Void Ratio [100.00 [

Dummy Type Node

Record Id: Cell 3

Descrip: wetland cell  |Increment 0.10 ft

Start EI. 60.00 ft Max El. 63.50 ft

Void Ratio  [100.00 [
Storage Node [Cell 3 - combo |Discharge Structure [Cell 3 - Storage

Detention Pond Type Node

Record Id: Cell 3 - Storage

Descrip:  |cell 3 |Increment |0.10 ft
StartEL  60.00 ft Max EL | "
Void Ratio [100.00 (
Stage (ft) Area (sf)

0.00 44976.00

0.50 52823.00

1.00 60531.00

1.50 68415.00

2.00 78284.00

3.00 99741.00
Stage-Storage Type Node
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Record Id: Cell 3 - Dummy

Descrip:  |Settling Pool |Increment |0.10 ft
62.00

Start El.  |60.00 ft Max El.

Void Ratio |100.00

Dummy Type Node

Record Id: Cell 3 to infiltration

Descrip:  |Settling Pool |Increment |0.10 ft
62.00

Start EI.  |59.50 ft Max El.

Void Ratio |100.00

Dummy Type Node

Record Id: Cell 4 - End

Descrip: |inlet of pipe system (Increment |0.10 ft
63.00
Start El.  |57.46 ft Max El.
Void Ratio [100.00 [
Dummy Type Node
Record Id: DM-01 PD
Descrip:  |Butler Outfall |Increment |0.10 ft
57.42
Start EIl.  |51.70 ft Max EI.
Void Ratio |100.00

Dummy Type Node
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Record Id: DM-02 PD

Descrip:  |Manhole structure Increment 0.10 ft

Start EI.  |54.83 ft Max El. 67.85 ft

Void Ratio |100.00

Condition |[Existing Structure Type |CB-TYPE 2--72
Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization |No Special Shape
Catch 0.00 ft Bottom Area (28.274 sf
MH/CB Type Node

Record Id: DM-05a

Descrip:  |Manhole structure Increment 0.10 ft

Start EI. |66.10 ft Max El. 77.00 ft

Void Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 3-72
Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization [No Special Shape
Catch 0.00 ft Bottom Area (28.2743 sf
MH/CB Type Node

Record Id: DM-06

Descrip:  |Manhole structure |Increment 0.10 ft

Start EI.  |76.60 ft Max El. 96.22 ft

Void Ratio [100.00 {

Condition |Existing Structure Type |[CB-TYPE 2-60

Ent Ke Channelization |No Special Shape

Catch 0.00 ft Bottom Area |19.634 sf

MH/CB Type Node
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Record Id: DM-08

Descrip:  |Manhole structure Increment 0.10 ft

Start EI.  |85.68 ft Max El. 98.82 ft

Void Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 2-60

Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization |No Special Shape
Catch 0.00 ft Bottom Area |19.634 sf
MH/CB Type Node

Record Id: DM-10

Descrip:  |Manhole structure Increment 0.10 ft

Start EI.  |91.79 ft Max El. 103.21 ft

Void Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 2-60

Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization [No Special Shape
Catch 0.00 ft Bottom Area {19.634 sf
MH/CB Type Node

Record Id: DM-11

Descrip: Manhole structure |Increment 0.10 ft

Start EI. 93.07 ft Max El. 103.00 ft

Void Ratio  [100.00 {

Storage Node IDM-11 Combo  |Discharge Structure |DM-11 Storage

Detention Pond Type Node
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Record Id: DM-11 Storage

Descrip:  |pipe end |Increment |0.10 ft
StrtEl  93.07ft |MaxElL |
Void Ratio [100.00 [
Stage (ft) Area (sf)

0.00 12.57

4.93 12.57

8.23 12.57

8.43 80.00

9.73 160.00

9.93 180.00
Stage-Storage Type Node
Record Id: DM-11 Dummy
Descrip:  |Settling Pool {Increment |0.10 ft
StartEl. |101.80ft  |MaxEl 10300
Void Ratio [100.00 {

Dummy Type Node

Record Id: DM-11 to infiltration

Descrip:  |Settling Pool |Increment |0.10 ft

104.00
Start El.  |101.30 ft Max El. “
Void Ratio |100.00

Dummy Type Node
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Record Id: DM-14

Descrip:  |Manhole structure Increment 0.10 ft

Start EI.  |94.70 ft Max El. 111.08 ft

Void Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 1-48

Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5

Channelization

No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf
MH/CB Type Node

Record Id: DM-19

Descrip:  |Manhole structure Increment 0.10 ft

Start EI.  |120.16 ft Max El. 124,95 ft

Void Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 1-48

Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5

Channelization

No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf
MH/CB Type Node

Record Id: DM-21

Descrip:  |Manhole structure Increment 0.10 ft

Start El.  |131.35ft Max EI. 139.67 ft

\/oid Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 1-48

Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5

Channelization

No Special Shape

Catch 0.00 ft Bottom Area |12.5664 sf
MH/CB Type Node
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Record Id: OL-01
Descrip:  |Manhole structure Increment 0.10 ft
Start EI.  |93.93 ft Max El. 109.83 ft
Void Ratio [100.00 [
Condition |Existing Structure Type |CB-TYPE 1-48
Ent Ke CMP: Headwall or Headwall & Wingwall sq edge;.ke=0.5 |Channelization |No Special Shape
Catch 0.00 ft Bottom Area 12.5664 sf
MH/CB Type Node
Discharge Records
Record Id: DM-11 Combo
Combination Discharge Structure
Descrip: combined pipe outlet and curb overflow Increment 0.10 ft
Start El. 93.07 ft Max El. 103.00 ft
List of Controls OM-LL outlet
DM-11 overflow
Record Id: DM-11 outlet
Vertical Orifice
Descrip: combine infiltration and weir Increment 0.10 ft
Start El. 93.07 ft Max EI. 103.00 ft
Weir Area 7.069 sf Weir Coeff 0.61
Record Id: DM-11 overflow
Broad Crested Weir
Descrip: combine infiltration and weir Increment 0.10 ft
Start El. 96.25 ft Max El. 103.00 ft
Length 10.00 ft cd 3.216
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Record Id: Cell 1 - combo

Combination Discharge Structure

Descrip: combine infiltration and weir

Increment 0.10 ft

Start El. 60.00 ft

Max ELl. 65.50 ft

List of Controls

Cell 1 - infiltration

Cell 1- weir
Record Id: Cell 1 - infiltration
Infiltration
Descrip: infiltration out of cell 1 Increment 0.10 ft
Start El 60.00 ft Max EI. 65.50 ft
Infiltration rate 0.25 in/hr WP Multiplier 0.50
Record Id: Cell 1- weir
Broad Crested Weir
Descrip: Broad Crested Weir Increment 0.10 ft
Start El. 63.00 ft Max EI. 65.50 ft
Length 10.00 ft cd 3.216
Record Id: Cell 2 - combo
Combination Discharge Structure
Descrip: combine infiltration and weir Increment 0.10 ft
Start El. 60.00 ft Max El. 63.50 ft

List of Controls

Cell 2 - infiltration
Cell 2 - weir
Cell 2 -weir - lower

Record Id: Cell 2 - infiltration

Infiltration
Descrip: infiltration out of cell 2 Increment 0.10 ft
Start El. 60.00 ft Max El. 63.50 ft
Infiltration rate 0.25 in/hr WP Multiplier 1.00
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Record Id: Cell 2 - weir

Broad Crested Weir

Descrip: Broad Crested Weir Increment 0.10 ft
Start El 61.50 ft Max El. 63.50 ft
Length 11.00 ft cd 3.216
Record Id: Cell 2 -weir - lower
Broad Crested Weir

Descrip: Broad Crested Weir Increment 0.10 ft
Start El 61.00 ft Max EL. 63.50 ft
Length 2.00 ft cd 3.216
Record Id: Cell 3 - combo

Combination Discharge Structure
Descrip: combine infiltration and weir Increment 0.10 ft
Start El. 60.00 ft Max El. 63.50 ft

List of Controls

Cell 3 - infiltration

Cell 3 - weir
Record Id: Cell 3 - infiltration
Infiltration
Descrip: infiltration out of cell 3 Increment 0.10 ft
Start El. 60.00 ft Max El. 63.50 ft
Infiltration rate 0.50 in/hr WP Multiplier 1.00
Record Id: Cell 3 - weir
Broad Crested Weir
Descrip: Broad Crested Weir Increment 0.10 ft
Start EIl. 60.25 ft Max El. 62.00 ft
Length 8.00 ft cd 3.216
1/11/10 P:\1097\001\FileRm\R\Drainage Report\County Submittal\Appendices\AppE-Developed Calcs and Data\Hydro model_AppE.doc LANDAU ASSOCIATES

E-68




Contributing Drainage Areas

Record Id: BD-13

Design Method SCS Rainfall type TYPELIA.RAC
Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 57.00 ac DCIA 65.30 ac
Pervious CN 68.00 DCCN 98.00
Pervious TC 40.0494 min DCTC 25.0767 min
Pervious CN Calc

Description SubArea Sub cn
LAWN - SCS A 57.00 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet off lawn 50.00 ft 2.2% 0.41 1.80in 16.1453 min
Shallow gutter flow 200.00 ft 2.2% 0.0118 0.8261 min
Sheet pipe conveyance 2670.00 ft 2.2% 0.012 1.801in 23.078 min
Pervious TC 40.0494 min
DCI - CN Calc

Description SubArea Sub cn
Pavement and rooftops 65.30 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet Smooth Surfaces. 50.00 ft 2.2% 0.011 1.80in 0.8932 min
Shallow Paved 200.00 ft 2.2% 0.01 1.1055 min
Sheet pipe system 2670.00 ft 2.2% 0.012 1.80in 23.078 min
Pervious TC 25.0767 min
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Record Id: BE-04

Design Method SCS Rainfall type TYPELA.RAC
Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 9.90 ac DCIA 9.40 ac
Pervious CN 68.00 DCCN 98.00
Pervious TC 23.9905 min DCTC 11.0219 min
Pervious CN Calc

Description SubArea Sub cn
LAWN - SCS A 9.90 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet off lawn 50.00 ft 3.3% 0.41 0.00in 13.7281 min
Shallow gutter flow 200.00 ft 3.3% 0.01189 0.6796 min
Sheet pipe conveyance 1090.00 ft 3.3% 0.012 1.80in 9.5828 min
Pervious TC 23.9905 min
DCI - CN Calc

Description SubArea Sub cn
Pavement and rooftops 9.40 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet pavement flow 50.00 ft 3.3% 0.011 0.00in 0.7594 min
Shallow gutter flow 200.00 ft 3.3% 0.01189 0.6796 min
Sheet pipe system 1090.00 ft 3.3% 0.012 1.80in 9.5828 min
Pervious TC 11.0219 min
Record Id: BE-06

Design Method SCS [Rainfall type TYPE1A.RAC
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Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 17.00 ac DCIA 16.30 ac
Pervious CN 68.00 DCCN 98.00
Pervious TC 31.3508 min DCTC 15.1775 min
Pervious CN Calc

Description SubArea Sub cn
LAWN - SCS A 17.00 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet off lawn 50.00 ft 1.9% 0.41 0.00in 17.1204 min
Shallow gutter flow 200.00 ft 1.9% 0.01189 0.8957 min
Sheet pipe conveyance 1250.00 ft 1.9% 0.012 1.80in 13.3347 min
Pervious TC 31.3508 min
DCI - CN Calc

Description SubArea Sub cn
Pavement and rooftops 16.30 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet pavement flow 50.00 ft 1.9% 0.011 0.00in 0.9471 min
Shallow gutter flow 200.00 ft 1.9% 0.01189 0.8957 min
Sheet pipe system 1250.00 ft 1.9% 0.012 1.80in 13.3347 min
Pervious TC 15.1775 min
Record Id: BE-13

Design Method SCS Rainfall type TYPELIA.RAC
Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
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Pervious Area 11.80 ac DCIA 12.40 ac
Pervious CN 68.00 DCCN 98.00
Pervious TC 18.5304 min DCTC 9.0904 min
Pervious CN Calc
Description SubArea Sub cn
LAWN - SCS A 11.80 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 7.3% 0.41 0.00in 9.9928 min
Shallow gutter flow 200.00 ft 7.3% 0.01189 0.4569 min
Sheet pipe conveyance 1310.00 ft 7.3% 0.012 1.80in 8.0806 min
Pervious TC 18.5304 min
DCI - CN Calc
Description SubArea Sub cn
Pavement and rooftops 12.40 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet pavement flow 50.00 ft 7.3% 0.011 0.00in 0.5528 min
Shallow gutter flow 200.00 ft 7.3% 0.01189 0.4569 min
Sheet pipe system 1310.00 ft 7.3% 0.012 1.80in 8.0806 min
Pervious TC 9.0904 min
Record Id: BW-18
Design Method SCS Rainfall type TYPELA.RAC
Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 2.00 ac DCIA 3.70 ac
Pervious CN 68.00 DCCN 98.00
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Pervious TC 54.1477 min bc TC 23.9846 min
Pervious CN Calc
Description SubArea Sub cn
LAWN - SCS A 2.00 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 0.4% 0.41 0.00 in 31.9295 min
Shallow gutter flow 200.00 ft 0.4% 0.01189 2.5927 min
Sheet pipe conveyance 890.00 ft 0.4% 0.012 1.801in 18.9516 min
Pervious TC 53.4738 min
DCI - CN Calc
Description SubArea Sub cn
Pavement and rooftops 3.70 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet pavement flow 50.00 ft 0.4% 0.011 0.00in 1.7664 min
Shallow gutter flow 200.00 ft 0.4% 0.01189 2.5927 min
Sheet pipe system 890.00 ft 0.4% 0.012 1.80in 18.9516 min
Pervious TC 23.3107 min
Record Id: Cell 1
Design Method SCS Rainfall type TYPE1A.RAC
Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 0.19 ac DCIA 0.33 ac
Pervious CN 85.00 DC CN 98.00
Pervious TC 16.1453 min DCTC 5.00 min
Pervious CN Calc
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Description SubArea Sub cn
WETLAND SLOPES 0.19 ac 85.00
Pervious Composited CN (AMC 2) 85.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet off lawn 50.00 ft 2.2% 0.41 0.00in 16.1453 min

Pervious TC 16.1453 min

DCI - CN Calc

Description SubArea Sub cn

WETLAND POND 0.33 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope  Coeff Misc TT

Shallow Nearly bare ground (n=0.025) 20.00 ft 2.2% 0.025 0.175 min

Pervious TC 0.175 min
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Record Id: Cell 2

Design Method SCS Rainfall type TYPELA.RAC
Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 1.10 ac DCIA 3.04 ac
Pervious CN 85.00 DCCN 98.00
Pervious TC 16.1453 min DCTC 5.00 min

Pervious CN Calc

Description SubArea Sub cn
WETLAND SLOPES 1.10 ac 85.00

Pervious Composited CN (AMC 2) 85.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet off lawn 50.00 ft 2.2% 0.41 0.00in 16.1453 min
Pervious TC 16.1453 min

DCI - CN Calc

Description SubArea Sub cn
WETLAND POND 3.04 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope  Coeff Misc TT
Shallow Nearly bare ground (n=0.025) 20.00 ft 2.2% 0.025 0.175 min
Pervious TC 0.175 min
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Record Id: Cell 3

Design Method SCS Rainfall type TYPELA.RAC
Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 1.10ac DCIA 2.30 ac
Pervious CN 85.00 DCCN 98.00
Pervious TC 16.1453 min DCTC 5.00 min

Pervious CN Calc

Description SubArea Sub cn
WETLAND SLOPES 1.10 ac 85.00

Pervious Composited CN (AMC 2) 85.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet off slopes 50.00 ft 2.2% 0.41 1.80in 16.1453 min
Pervious TC 16.1453 min

DCI - CN Calc

Description SubArea Sub cn
WETLAND POND 2.30 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope  Coeff Misc TT
Shallow Nearly bare ground (n=0.025) 20.00 ft 2.2% 0.025 0.175 min
Pervious TC 0.175 min
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Record Id: Cell 4

Design Method SCS Rainfall type TYPELA.RAC
Hyd Intv 15.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 0.18 ac DCIA 0.23 ac
Pervious CN 85.00 DCCN 98.00
Pervious TC 16.1453 min DCTC 5.00 min

Pervious CN Calc

Description SubArea Sub cn
WETLAND SLOPES 0.18 ac 85.00

Pervious Composited CN (AMC 2) 85.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet off lawn 50.00 ft 2.2% 0.41 0.00in 16.1453 min
Pervious TC 16.1453 min

DCI - CN Calc

Description SubArea Sub cn
WETLAND POND 0.23 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length  Slope Coeff Misc TT
Shallow  Short grass, pasture and lawns (n=0.030) 20.00ft 22% 0.03 0.21 min
Pervious TC 0.21 min
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Record Id: DM-08

Design Method SCS Rainfall type TYPELA.RAC
Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 7.00 ac DCIA 12.90 ac
Pervious CN 68.00 DCCN 98.00
Pervious TC 24.7356 min DCTC 11.0791 min
Pervious CN Calc

Description SubArea Sub cn
LAWN - SCS A 7.00 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet off lawn 50.00 ft 2.9% 0.41 0.00in 14.4563 min
Shallow gutter flow 200.00 ft 2.9% 0.01189 0.725 min
Sheet pipe conveyance 1010.00 ft 2.9% 0.0121 0.00in 2.3535 min
Pervious TC 17.5348 min
DCI - CN Calc

Description SubArea Sub cn
Pavement and rooftops 12.90 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet pavement flow 50.00 ft 2.9% 0.011 0.00in 0.7997 min
Shallow gutter flow 200.00 ft 2.9% 0.01189 0.725 min
Sheet pipe system 1010.00 ft 2.9% 0.0121 0.00in 2.3535 min
Pervious TC 3.8782 min
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Record Id: DM-21a

Design Method SCS Rainfall type TYPELA.RAC
Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 5.70 ac DCIA 10.40 ac
Pervious CN 68.00 DCCN 98.00
Pervious TC 32.6143 min DCTC 17.0757 min
Pervious CN Calc
Description SubArea Sub cn
LAWN - SCS A 5.70 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc
Type Description Length Slope Coeff Misc TT
Sheet off lawn 50.00 ft 2.1% 0.41 0.00in 16.4486 min
Shallow gutter flow 200.00 ft 2.1% 0.01189 0.8519 min
Sheet pipe conveyance 1550.00 ft 2.1% 0.0121 0.00in 4.2445 min
Pervious TC 21.545 min
DCI - CN Calc
Description SubArea Sub cn
Pavement and rooftops 10.40 ac 98.00
DC Composited CN (AMC 2) 98.00
DCI - TC Calc
Type Description Length Slope Coeff Misc TT
Sheet pavement flow 50.00 ft 2.1% 0.011 0.00in 0.9099 min
Shallow gutter flow 200.00 ft 2.1% 0.01189 0.8519 min
Sheet pipe system 1550.00 ft 2.1% 0.0121 0.00in 4.2445 min
Pervious TC 6.0063 min
Record Id: DM-21b
Design Method SCS [Rainfall type TYPE1A.RAC
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Hyd Intv 15.00 min Peaking Factor 484.00
Storm Duration 24.00 hrs Abstraction Coeff 0.20
Pervious Area 3.10 ac DCIA 5.80 ac
Pervious CN 68.00 DCCN 98.00
Pervious TC 24.658 min DCTC 9.1194 min
Pervious CN Calc

Description SubArea Sub cn
LAWN - SCS A 3.10 ac 68.00
Pervious Composited CN (AMC 2) 68.00
Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet off lawn 50.00 ft 2.1% 0.41 0.00in 16.4486 min
Shallow gutter flow 200.00 ft 2.1% 0.01189 0.8519 min
Sheet pipe conveyance 620.00 ft 2.1% 0.0121 0.00in 1.6978 min
Pervious TC 18.9983 min
DCI - CN Calc

Description SubArea Sub cn
Pavement and rooftops 5.80 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet pavement flow 50.00 ft 2.1% 0.011 0.00in 0.9099 min
Shallow gutter flow 200.00 ft 2.1% 0.01189 0.8519 min
Sheet pipe system 620.00 ft 2.1% 0.0121 0.00in 1.6978 min
Pervious TC 3.4597 min
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