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Executive Summary 
Overview 
This Stormwater Plan (SWP or Plan) evaluates the City of Tonasket’s stormwater system. This Plan was 
prepared with funding from the State of Washington Department of Ecology (ECY) supplemented by the 
City’s Stormwater Utility funds. The SWP documents the existing storm drainage facilities, identifies 
problem areas, and evaluates possible solutions and recommendations for improvements. 

The City of Tonasket is in north central Washington, 23 miles south of the Canadian border and 24 miles 
north of Omak on the Okanogan River. The Okanogan River is included in Washington’s list of impaired 
waters compiled under Section 303(d) of the Clean Water Act. Stormwater discharged to the Okanogan 
River contributes pollutants to the river.  This Plan provides an evaluation of possible treatment 
technologies to clean stormwater runoff before being discharged to the river.  

This Plan should be considered as a “living” document: as improvements are made, as the city grows, as 
water quality requirements change, modeling and maintenance of the system should be updated to 
identify potential problem areas and to determine future improvements needed to meet City needs and 
regulatory requirements. 

Existing Stormwater Facilities 
The City’s stormwater system has approximately 7,000 linear feet of pipe, more than 100 inlets, catch 
basins, and manholes. The stormwater system has one outfall on Siwash Creek, one of Bonaparte Creek 
and three on the Okanogan River. The stormwater system requires substantial investment by the City for 
maintenance and improvements. Most of the system was installed in the early 1960s. 

Portions of the stormwater system have been upgraded with street improvement projects. In many areas 
the collection system is undersized and does not provide any stormwater treatment. 

Because of inadequate system capacity, flooding, particularly along Whitcomb Avenue, has caused 
damage and traffic delays, water depth has been over 16 inches on State Highway 97. Flooding impacts 
include inflow into the wastewater collection system, damage to commercial and residential structures, and 
scouring of the roadways and neighboring properties resulting in erosion and sediment entering the 
Okanogan River. Collected sediment also plugs and reduces the capacity of the stormwater pipes, 
requiring maintenance cleaning 

System Analysis 
Engineering analysis of the city’s existing stormwater system was performed previously in 2014.  The report 
investigated possible causes of incidences, complaints, and property damage due to flooding at different 
locations in the city.  Since flooding occurred during large precipitation events, the 2014 analysis studied a 
larger design storm (the 50-year design storm) to determine where weaknesses exist in the system.  
Results of the 2014 Inventory indicated issues with inadequate inlet and pipe network capacity as well as 
high pavement overlay issues along US 97 that reduced gutter flow and inlet capacity. 

This 2021 Plan expands on the work developed in 2014 and evaluates possible stormwater treatment 
alternatives for the six-month design storm.  

Improvement Alternatives 
Improvement alternatives for the stormwater system are evaluated for both capacity (mitigation for inlet 
and conveyance capacity) and stormwater runoff treatment.  Capacity alternatives were evaluated in the 
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2014 Inventory for areas requiring improvement. Treatment alternatives include 1) do nothing, 2) cartridge-
style treatment vaults, 3) bio-infiltration swales, and 4) pre-treatment hydrodynamic separators.  

Another stormwater BMP used for both treatment and disposal, drywells, was considered, particularly given 
the hydrologic group A soils that exist in the city.  However due to the relative proximity of the river water 
surface elevation to the ground surface elevation in the city at the locations of existing and proposed 
stormwater facilities, this option was determined to be impractical for the larger improvements proposed.  
This should not discourage drywell use at higher elevations in the city and for private projects at higher 
elevations.   

Hydrodynamic separators are selected as a treatment alternative that will improve City stormwater quality 
discharged to the Okanogan River by removing much of the trash, sediment, and oils from runoff. The 
separators are considered a pretreatment technology since they are not approved by the State department 
of Ecology for what is termed “basic treatment”. Basic treatment requires at least 80% removal of total 
suspended solids (TSS).  While laboratory testing achieved total removal rates at this level with 
hydrodynamic separators, smaller grain-size (d50 less than 50-picometers) solids may be removed at a 
lower rate.  Given the constraints of land area and funding for treatment improvements, the hydrodynamic 
separators are considered a reasonable compromise to improve water quality discharged to the river.  

The recommended Improvements and capital cost estimates are shown in table ES-1. 

 
Table ES-1 Summary of Recommended Improvements  

1 Currently funded for stormwater ($1.4M). Surface/road restoration assumed funded by other future sources as part of a larger 
project. 
2 Proposed with treatment improvements 

 

Financing and Schedule 
The stormwater utility allows the city to pursue capital improvements to the stormwater system along with 
funding annual operation and maintenance. The stormwater utility fund is relatively new. It is not sufficient 
to fund the cost of the improvements identified in this Plan.  To implement the recommendations made in 
this plan, additional funding sources will be needed. Possible funding sources include the Department of 
Ecology, CDBG, USDA Rural Development, PWTF, and legislative request. 

Acquiring sufficient funds for the project may take some time. A proposed schedule is shown in Table ES-2. 
The schedule may change depending on funding availability. 

 

Description Estimate 

Third and Fourth Streets from Whitcomb Ave. to the Okanogan River. 

- 1,930 LF of new 12” to 42” pipe, 8 catch basins, manholes 
$ 1,272,000 

Whitcomb Avenue/US97 from First Street to Sixth Street 2 

- 3,300 LF of new 12” to 30” pipe, 65 CBs/MHs, 3 Hydrodynamic Separators 
$ 2,283,0001 

Ponding on Delicious Street between Whitcomb Ave. and SR 97 2 

- 50 LF of new 8” to 12” pipe, 6 CBs/MHs, 1 Hydrodynamic Separator   
$    257,000 

Erosion of slope along SR 20 at storm drain outlets 

- 150 LF of new 12” to 24” culvert, 3 stilling wells   
$      87,000 

Total $ 3,899,000 
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Table ES-2 Proposed Implementation Schedule 

Item Date Notes 

Plan Approval by City Council and ECY October 2021  

Apply for Design and Construction 
Funding  

(ECY, CDBG, RD, PWTF, Legislature)  

 

October 2021 through 
October 2022 

$1.5M ECY funding offer for 
Whitcomb/US97 Stormwater 
Improvements received in 2020  

Design and Construction  January 2023 through 
October 2025  
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1.0 Introduction and Purpose 
Background 
The Stormwater Plan, funded through the Washington State Department of Ecology (ECY) and the City of 
Tonasket, plans upgrades to the City of Tonasket’s stormwater system that will improve water quality by 
reducing discharge flows and limiting sediment discharge to the Okanogan River and its tributaries. 
Implementation of this Plan will also control flooding which currently affects health and safety of the 
residences of Tonasket. 

This Plan provides an update to the inventory of the City’s stormwater system performed in 2014, City of 
Tonasket Stormwater Infrastructure Inventory, Assessment and Improvements Implementation Plan, 
November 2014 (2014 Inventory), analyzes hydrologic parameters to determine peak and volume 
stormwater flow, determines cost feasible stormwater treatment and conveyance alternatives, and 
identifies possible funding scenarios for the design and construction of the preferred alternatives. 

Purpose and Scope 
The stormwater system evaluation that is part of this plan determines stormwater system deficiencies, 
identifies improvement alternatives, and describes preferred project alternatives.  This information is to assist 
the city in its consideration of the needs of the city stormwater system and urgency as it balances funding 
for other city systems.  

The purpose of state funding through ECY is to improve the water quality of the Okanogan River.  The specific 
tasks from the engineering agreement between the City and ECY are: 

• Collect and map existing conveyance and treatment facilities (see Figure 2-1).  There are no existing 
treatment facilities. 

• Identify outfalls and discharge points. 
• Research property ownership, land use, existing soils, wetlands, topography, and drainage areas as 

related to stormwater facilities 
 
The Stormwater Plan (SWP) is to include: 

• Determine and evaluate the condition and capacity of existing stormwater system. 
• Confirm and identify problem areas based on evaluation and discussions with the City. 
• Drainage basins and runoff quantity from contributing basins. 
• Establish criteria for the design storm by which the system is to be evaluated and improvements 

designed. 
• Evaluate the existing system. 
• Confirm and identify potential stormwater improvements, locations, and alternatives 
• Evaluate alternatives for upgrades. 
• Develop a prioritized project list to include project costs, life cycle analysis, & funding sources. 
• Discuss stormwater utility. 
• Prepare a Stormwater Plan summarizing the results of the above. 
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2.0 Planning Information and Background 

2.1 Location, Topography, and Soils 
The City of Tonasket is in Okanogan County in north-central Washington. The city is located on a high area 
between two creek drainages and the east bank of the Okanogan River, with isolated areas within city 
boundaries across the river. The topography quickly rises east-southeast in the direction of the school 
campuses and beyond. The land in the city east of Whitcomb/SR 97 rises at about seven to nine percent 
grade, while west of SR 97 slopes more gradually at about two to three percent to the Okanogan River 
(Figure 2-1: Existing Storm System Map and Figure 4-1 Basin Map). Tonasket is located at the intersection 
of SR20 and SR97. The city contains five landscaped parks or public spaces, which the two largest are 
adjacent to the river. 

The City’s address, phone number, and web page are below: 

City of Tonasket 
209 South Whitcomb Avenue 
Tonasket, WA 98855 
(509) 486-2132 
www.tonasketcity.org 
Mayor: Marilou Kriner 
Clerk/Treasurer: Alice Attwood 
Public Works Superintendent: Darren Johnson 

According to the NRCS, soils within the city and drainage basins consist of different groups of sandy loam. 
Refer to NRCS soils map in the appendix. Soils are primarily hydrologic group “A” soils, which are 
conducive to drywell construction. There are smaller pockets of hydrologic group “B”, “C”, and “B/D” soils 
in the area, which are less suitable for infiltration.  

Despite the prevalence of hydrologic group A soils, infiltration and drywell installation in the retrofit of the 
city’s main system, and the new area recently annexed, has a concern due to ground elevations relative to 
the river water surface elevation. The elevation difference between ground in the primary area of the city’s 
stormwater system , downtown, and the river elevation is only about 20 feet.  A drywell or other structure, 
particularly one that would drain from the system elevation, could be at an elevation that conflicts with the 
water table.  The recently annexed part of the city is also at about the same ground elevation as downtown 
and so infiltration or drywells installed there could have the same issue. However, infiltration designs, 
particularly uphill and for aquifer recharge are encouraged. 

2.2 Environmental Considerations 
The Okanogan River is included in Washington’s list of impaired waters compiled under Section 303(d) of 
the Clean Water act due to some water quality impairments. A total maximum daily load (TMDL) for DDT 
and PCBs has been completed for the Okanogan River and tributary streams (approved by EPA in February 
2005).  No enforcement orders are known to exist specifically toward the City of Tonasket.   

The Okanogan River begins in Canada and enters Washington through Osoyoos Lake.  Its drainage area at 
the City of Tonasket is approximately 7,300 square miles.  Average flows vary from as low as 320 cfs in the 
summer to an average of 9,000 cfs in the spring and a recorded peak of 44,000 cfs in 1972.   

http://www.tonasketcity.org/
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Contributing tributary, Siwash Creek, experiences peak flows from 0 to over 50 cfs (USGS station 
12444400).  Bonaparte Creek has annual peak flows between 20 cfs and 140 cfs (USGS station 
124445500). 

The Tonasket SWP is funded in part by a federal loan (CWSRF) and Tonasket is required to perform an 
environmental review through the State Environmental Review Process (SERP). A copy of the SERP 
documentation including SEPA checklist, the determination of non-significance (DNS), advertisement, and 
public meeting minutes are included in Appendix C. 
Individual projects proposed in this SWP are expected to also require environmental review.  Proposed 
projects would be primarily in existing public right-of-way for public streets and roads and therefore are not 
expected to affect farmland, range, forest, wetlands, the 100-year floodplain, endangered species, or 
critical habitats any more than the existing system would be currently. 

2.3 Population and Growth 

2.3.1 Existing Population 
According to the City’s 2020 draft Comprehensive Plan the current population for the City of Tonasket is 
estimated to be 1,115.   

2.3.2 Future Population Projections 
For the purposes of infrastructure planning, a population at the end of the 20-year planning period is 
projected. Available data sources include the 2012 Tonasket Water System Plan, Washington State Office 
of Financial Management (OFM) population projections, known development plans, and the City of 
Tonasket’s draft 2020 Comprehensive Plan. There is no known state or federal agency which makes 
projections for smaller cities such as Tonasket nor does Okanogan County’s comprehensive plan provide 
projections for Tonasket as a separate incorporated area. Therefore, population projections are developed 
in the following sections. 

2.3.3 Historical Trends 
The City of Tonasket’s historical population is shown in the following table. 
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Table 2.3-1 – City of Tonasket Historical Population (1) 

 
Year 

Population within  
City Limits 

Percent Increase or 
(Decrease)  

per decade2 
1930 513 - 
1940 643 25% 
1950 957 49% 
1960 958 0% 
1970 951 -1% 
1980 985 4% 
1990 880 -11% 
2000 994 13% 
2010 1,032 4% 
2020 1,115 8% 

1. Figures taken from the City of Tonasket 2020 draft Comprehensive Plan 
2. Rounded to the nearest whole percent 

The data indicates the population in Tonasket has not fluctuated significantly since 1950. The increase 
from 2010 to 2020 can be attributed in part to the annexation of the Bonaparte Creek area in 2013. Refer 
to Section 2.3.4.1 for discussion on annexation. 

2.3.4 Population Projections 

2.3.4.1 City of Tonasket 2020 draft Comprehensive Plan 
The City’s 2020 draft Comprehensive Plan indicates that population growth is expected to occur 
predominantly through annexation. To quote the Comprehensive Plan, “Based on the U.S. Census figures 
provided, population over the past decade indicates a significant decline. It is assumed that some of this 
growth is occurring outside of the Tonasket incorporated boundaries and will be annexed in the future”. 
The following table shows population projections based on growth projections in the City’s 2020 draft 
Comprehensive Plan. 

Table 2.3-2 – Population Projections 

Projection 
Series 

2020 
Population (1) 

2030 
Population 

(10-yr) 

2040 
Population 

(20-yr) 
Average Annual 
Growth Rate (2) 

Low 1,115 1,142 1,170 0.24% 
Medium 1,115 1,155 1,195 0.35% 

High 1,115 1,170 1,307 
0.48% (10-yr) 
0.80% (20-yr) 

1. Existing population. Refer to Section 2.3.1 
2. Calculated based on growth projections in the City of Tonasket 2020 draft Comprehensive Plan. In general, annual growth 

rates are expected to remain constant throughout the 10-year and 20-year planning period within each projection series. A 
higher growth rate is calculated for the 20-year high series to account for growth outside the Tonasket incorporated boundaries 
that may be annexed in the future. 
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The City of Tonasket does not have large open areas available for new development. Infill of undeveloped 
or partially developed parcels is very limited. As discussed in the Comprehensive Plan, population growth 
in the city is expected to occur primarily through annexation. The most recent annexation was finalized in 
2013 for an area on south side of the city in the Bonaparte Creek area. The annexation included 
approximately 48 acres of partially developed Residential Two (R-2) and Rural Residential (R-R) zoned land. 
Annexations have a corresponding increase in land area to the city that may increase stormwater runoff 
contribution and responsibility. The city plans to also annex and extend utilities to an area consisting of 
approximately 78 acres south of the city and east of US 97. This area includes the City Shop, WSDOT Shop, 
rodeo facility, and several other commercial enterprises, but is otherwise underdeveloped. The land also 
includes ample vacant areas suitable to fully develop commercial, light industrial, residential, and 
recreational development potential. This annexation also provides new and improved access to the city 
athletic parks.   
The annexation area does not currently have stormwater facilities, or at least none connected to the 
existing system.  Future development of this area may require implementation stormwater facilities 
however, the area is hydraulically separated and any stormwater facilities would be separate from the 
existing system.  Any future development is to follow the SWMMEW and the city code for stormwater 
improvements. 

2.4 History and Planning Documents 
The 2014 City of Tonasket Stormwater Infrastructure Inventory, Assessment and Improvements 
Implementation Plan (2014 Inventory) was developed to begin to address incidents of flooding that have 
occurred in the city of Tonasket.  The 2014 Inventory produced several recommendations for improving 
collection and conveyance of stormwater facilities within the city to mitigate flooding in the city. 

The 2020 Comprehensive Plan for the City of Tonasket plan reviews current land use in the City and future 
land use within the city and the Urban Growth Boundary (UGA).  Copies of land use planning exhibits and 
figures are in the appendix. 

Plans and reports related to stormwater facilities or improvements built or prepared prior to 2014 are not 
available.  Multiple site visits and discussions with city staff informed development of this Plan. 

2.5 Regulatory and Design Criteria Documents 
Though currently not subject to NPDES discharge permit requirements, the city’s storm system discharges 
to the Okanogan River which is included in Washington’s list of impaired waters. Total maximum daily loads 
(TMDL’s) have been completed for the Okanogan River and tributary streams, for protecting and restoring 
water quality. The City of Tonasket has typically followed design criteria that adhere to the 2019 
Stormwater Management Manual for Easter Washington (SWMMEW) to meet the minimum standards set by 
ECY for stormwater design. 

2.5.1 Tonasket Municipal Code 
The City of Tonasket has codified requirements for stormwater mitigation for new development and land 
actions.  Also in 2018, the City of Tonasket passed Ordinance No. 792, adopting a Storm Drainage and 
Surface Water Utility and created new Chapter 12.30 to the Tonasket Municipal code. Refer to Appendix 
6A for copy of ordinance. 
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2.5.2 Storm Water Management Manual for Eastern Washington 
The Storm Water Management Manual for Eastern Washington (SWMMEW) provides guidance for the 
measures necessary to control the quantity and quality of stormwater in eastern Washington. Local 
jurisdictions use this manual to set stormwater requirements for new development and redevelopment 
projects. Land developers and engineers use this manual to design permanent stormwater control plans, 
develop construction stormwater pollution prevention plans, and determine stormwater infrastructure. 
Businesses use this manual to help design their stormwater pollution prevention plans.  

2.6 Wetlands 
Freshwater emergent wetlands and freshwater ponds have been mapped previously according to the 
United States Fish and Wildlife Service. Refer to wetland inventory map located in the appendix for 
locations of wetlands.  The mapped wetland areas are not connected to the city’s stormwater system.  
Stormwater BMPs are not allowed within the wetlands. 

2.7 Land Use – Existing and Future 
Land use determines the locations and densities at which growth can occur in a given area. Planned land 
use is used to predict where future growth and development will occur. The City of Tonasket 
Comprehensive Plan maps out land use within city limits and the UGA. Copies of maps representing 
current zoning in the city and future land use are included in Appendix 2A. 

 

The largest zone within the drainage catchments or basins for the municipal storm drainage system is 
single and multi-family residential, with a mix of public and retail/service commercial zones along the 
downtown corridor. The area between Locust Way and Western Avenue is zoned as industrial and there 
are some rural residential and mixed-use zones on the outer edges of the city. 

The established commercial areas exist along Whitcomb Avenue. The general industrial area west of 
Whitcomb Avenue along the Western Avenue area includes railroad access.  The fruit processing industry, 
which was strong at one time, is essentially shut down and the city is looking to replace that industrial use. 

There is no agricultural or forest resource land within the city limits. 

Annexation is identified as the driver of future growth in the city of Tonasket and so land use designations 
cannot be predicted as accurately since annexation can change land use and designations through the 
annexation process and depend on the often-unpredictable nature and need for annexations.  Land use 
designations and uses through annexation can change more rapidly than Comprehensive Plan changes.  It 
is expected however that future annexations will be primarily residential uses and zones with minor areas 
of commercial properties.  
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3.0 Existing Stormwater System Facilities 

3.1 Drainage Basins/Catchments and Outfalls 
Stormwater runoff within the city of Tonasket would generally drain downhill from east to west in the 
direction of Siwash Creek, Bonaparte Creek, and the Okanogan River.   There are five pipe outfalls that 
outlet from the municipal stormwater system to the creeks and river.  The largest outfall is a 36” pipe that 
discharges to the Okanogan River.  Runoff that is not collected by the municipal system is assumed to 
naturally disperse or travel overland into the creeks and river.  Hydrologic Group A soils are prevalent 
around the city and significant infiltration is expected to be occurring of stormwater runoff that falls or 
reaches pervious vegetated areas and runoff that collects in earthen ditches.  Pervious areas, such as 
lawns and landscaped areas that are not hardscaped, in the city are not expected to produce runoff due to 
the type of soils. 

3.2 Description of Storm Drainage System 
An overall map of the city of Tonasket’s municipal stormwater system is Figure 2-1.  Tonasket’s stormwater 
system was constructed in 1963.  Paved roadways with curbs, inlets, catch basins, pipe networks, 
unconnected inlets (“bubblers”), and drywells make up the system.  Portions of the system have been 
upgraded as a part of street improvement projects. In general, the storm system ultimately discharges 
directly to area surface waters Okanogan River, Bonaparte Creek, and Siwash Creek from five existing 
discharge outlets. The upper part of the city, downhill from the high school and grade school campuses, 
contains “bubblers”—inlets or catch basins not connected by piping and without a discharge—at a few 
intersections throughout the neighborhood.  The bubblers are not currently maintained and could be 
considered not functional.  Semi-annual stormwater flooding events have ben reported with depth as much 
as 16 inches on State Highway 97. Flooding impacts include inflow to the wastewater system, commercial 
and residential structures, and curb to curb scouring of the roadways and neighboring properties resulting 
in erosion and sediment migration to the Okanogan River as well as conveyance system plugging and 
outfall piping failures. 

There are no known connections to the sanitary sewer system.  Sanitary sewer connections to the 
stormwater system are not allowed. 

The majority of the City’s storm drain system is located in the downtown area, which is also the area with 
the most impervious surfaces. Refer to Figure 2-1 at the back of this document. The existing system is 
further described in Table 2-1 in following section. 

3.2.1 Drainage Areas/Catchments/Basins 
The following table contains a summary of Tonasket’s existing stormwater basins throughout the city. 
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Table 3-1 Description of Drainage Basins and Facilities 

Basin Catchment/Basin Area 
Description 

Description of Collection System Description of Outlet 

Basin A Approximately 100 acres and 
consists of a mixture of residential, 
commercial, and rural land uses. 
Runoff is collected by catch basins 
in the downtown area after flowing 
from the open areas on the east 
side of town, through the 
residential neighborhoods and 
into the downtown corridor/US97. 

The collection system of this area is 
primarily located in the downtown 
area at Whitcomb Avenue and 
Western Avenue between Third and 
Fourth Streets. The pipe ranges from 
12”-36” concrete with some PVC and 
PE pipe in Sixth Street. 

Flow from Basin A 
travels through Basin D 
(Third Street) by pipe 
then discharging to the 
Okanogan River. 

Basin B Approximately 10 acres of 
residential area along Seventh 
Street. Catch basins collect runoff 
along Seventh Street and 
Whitcomb Avenue. 

There is a small section of piping 
running along Whitcomb Avenue 
towards Bonaparte Creek that 
consists of 12”-18” PVC. 

Flow discharges to 
Bonaparte Creek. 

Basin C 12 acres of industrial area between 
Fourth and Sixth Streets and the 
Okanogan River and Western 
Avenue. Catch basins collect 
runoff along Fourth Street. 

The drainage system runs through 
Fourth Street from Western Avenue to 
the discharge point and consists of 
12”-22” concrete pipe. 

Flow discharges to the 
Okanogan River just 
south of the Fourth 
Street bridge. 

Basin D 10 acres of industrial area along 
the railroad tracks between Fourth 
Street and Jonathan Street.  

The collection system for Basin D is 
located along Third Street and along 
First Street. The pipe consists of 14”-
36” concrete. 

Flow discharges to the 
Okanogan River 
through two separate 
outlets (at Third Street 
and First Street). 

Basin E 20 acres of rural residential area 
north of Jonathan Street and east 
of Western Avenue. 

A mixture of 8”-12” concrete, PVC, 
and corrugated piping is located on 
Delicious Street between Whitcomb 
Avenue and Western Avenue before 
flowing North towards Siwash Creek. 

Flow discharges to 
Siwash Creek where 
US97 crosses. 

School 
Basin 

15 acres at the school. City 
personnel report that runoff is 
contained by a series of flow 
control facilities and a stormwater 
piping network that eventually 
drains to a concrete lined open 
channel located south of SR20 
that discharges to Bonaparte 
Creek. 

The collection system for this area 
consists of flow control facilities, a 
stormwater piping network, and a 
concrete lined open channel. The 
condition of the existing concrete 
lined open channel is poor and 
contains many cracks and fractures, 
with several locations of collapsed 
side walls. 

Flow discharges to 
Bonaparte Creek. 
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Play 
Fields 
Basin 

30 acres of rural area that borders 
the north side of the school basin 
containing the baseball, softball, 
and soccer fields. 

The collection system for this basin, if 
runoff travels that far, is the three 
inlets and connected drywells that are 
located along the south side of 
Jonathan Street. 

Runoff does not have a 
concentrated 
discharge point but 
rather a localized low 
area between 
Jonathan/Havillah Rd. 
and Division St. that 
stores, infiltrates 
stormwater runoff. 

 

3.2.2 Discharge Outfalls  
The city has five outfalls.  Figure 4-1 shows the locations of the outfalls and contributing drainage basins. 

Table 3-2 Discharge Outfalls 

Drainage Basin Existing Basin 50-
year Peak Flow from 
2014 Inventory 
(cfs) 

Outfall Size Material Location 

Basin A 91 36” Concrete Pipe Third Street and Okanogan 
River 

Basin B 8 12” CPE Whitcomb/US97 and 
Bonaparte Creek 

Basin C 18 22” Concrete Pipe Fourth St. and Okanogan 
River 

Basin D 9 14” Concrete Pipe First St. and Okanogan River 

Basin E 8 12”  CMP Whitcomb/US97 and Siwash 
Creek 

3.2.3 Treatment Systems 
Stormwater treatment is not currently part of the stormwater system in Tonasket.  The stormwater system 
has outfalls that discharge directly to Siwash and Bonaparte Creeks and the Okanogan River.  Tonasket is 
located in a Critical Aquifer Recharge Area (Map III-4 “Critical Aquifer Recharge Areas”, prepared by 
Highlands Associates, 8/25/20, City of Tonasket 2020 Comprehensive Plan). Stormwater treatment could 
have a more direct benefit in this system than those with more indirect discharge or dispersal of 
stormwater and do not discharge directly to a surface water.  While not included in this Plan, infiltration 
designs that provide both stormwater disposal and treatment at locations above Highway 97 and the 
Okanogan River elevations are encouraged in the future to promote aquifer recharge.    
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3.3 Condition of System 
The stormwater collection system is nearly 60 years old.  Most of the piping is concrete, which is prone to 
cracking and leaking at joints.  Inlet grates are surface mounted in asphalt and typically do not include 
better-performing combination inlets with openings in the curb  at sump locations.  There appears to be 
overlays in the areas of the grates along Whitcomb/US97 that may have altered drainage patterns and 
grades in the areas of the grates.  The city has identified several locations which experience flooding 
during large stormwater events. Reports and photographs of flooding erosion are in the 2014 Inventory 
report. 

Specific problem areas are described in the following sections:  

3.3.1 Intersection of Whitcomb Ave. and Third and Fourth Street 
Seasonal flooding occurs at the intersections of Whitcomb Avenue and Third Street and Fourth Street.  
These two intersections are sump locations on the east side of Whitcomb.  Only one inlet is at each corner 
of each intersection.  A trench drain was installed just uphill on each of Third and Fourth streets, but based 
on conversations with city staff and the photographs the trench drains are ineffectual at providing relief to 
the single inlets at the sump locations at these intersections.   City staff currently removes the sump grates 
at these locations upon receiving report or notification of storm events to increase flow capacity of the 
individual inlets in an effort to prevent overflow to the other side of Whitcombe and properties.   

3.3.2 Erosion of Slope along SR20 at Storm Drain Outlets 
The slopes along SR20 at the existing storm drain outlets are experiencing erosion caused by stormwater 
flow exiting the culvert outlets at a velocity which exceeds the slope’s ability to remain stable. 

3.3.3 Ponding on Delicious Street between Whitcomb Ave. and SR97 
Stormwater runoff ponds in Delicious Street between Whitcomb Avenue and SR97.  There is a series of 
inlets/catch basins in Delicious Street, Whitcomb Avenue, and SR97 connected to a pipe network that 
discharges to Siwash Creek.  The location at which the ponding occurs is at the entrance to a local grocery 
store, which creates access problems when flooding occurs.   

3.3.4 Outfalls 
As mentioned previously, the city has five discharge outfalls to surface waters at various locations.  The 
city’s primary 36” concrete stormwater discharge piping to the Okanogan River has a steel screen attached 
at the outlet. During a storm even in the spring of 2014, the screen at the outlet was blocked with debris 
that the last length of concrete pipe detached from the upstream joint.  While this 36” discharge outfall 
sees highest flows and is in a visible location, the rest of the discharge outfalls are believed to be at no less 
risk of this type of failure. 

3.4 Areas Without Storm Sewer 
As can be seen from the basin map (Figure 4-1) there are areas of the city where the municipal stormwater 
system does not collect runoff and runoff is dispersed, infiltrated, or runs off downhill or into one of the 
surface waters.  This is the case with the smaller, more dispersed parts of the city of Tonasket on the west 
side of the Okanogan River, including the airport, cemetery, and neighborhood southwest of town.  This is 
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also the case with the annexed area south of Bonaparte Creek.  No reports of flooding or erosion issues 
related to stormwater in these areas are known to exist at this time.  This may change with development of 
these areas, and there is city policy and code for development to address stormwater.  Some of these areas 
of the city may have an advantage for stormwater mitigation in that some are adjacent to city parks or open 
space that can disperse or even treat stormwater before it reaches one of the surface waters.  As these areas 
currently contain significant majority pervious land covers and have natural stormwater mitigation in the form 
of dispersion in pervious areas with hydrologic group A soils, stormwater mitigation for these areas is not 
proposed to be changed in this Plan. If future development of these areas proposes to increase impervious 
and pollution generating surfaces, review of any development to the recommendations in the SWMMEW will 
be required. 
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4.0 Design Criteria and Runoff Modeling 
Tonasket is not currently subject to stormwater discharge permit requirements under the National Pollutant 
Discharge Elimination System (NPDES), and so is not yet required to provide mitigation for stormwater 
runoff nor stormwater treatment prior to discharge.  The exceptions to regulation would be registration of 
drywells and other underground infiltration structures through the state UIC program, and NPDES 
discharge permits for construction activities over one acre in size. The City’s development ordinance 
(16.32.050) requires design of stormwater facilities for new developments.  The city’s stormwater utility 
ordinance (No. 792) provides additional guidelines for allowable discharges to the stormwater system and 
means to finance improvements.   

The City’s stormwater system discharges to the Okanogan River, Siwash Creek and Bonaparte Creek 
which are included in Washington’s list of impaired waters.  Total maximum daily loads (TMDLs) have been 
completed for the Okanogan River and tributary streams to protect and restore water quality.  The City of 
Tonasket has typically followed design criteria that adhere to the Stormwater Management Manual for 
Easter Washington (SMMEW) to meet the minimum standards set by ECY for stormwater design. This 
section describes the criteria for evaluating the adequacy of the existing system and for design of future 
facilities. 

4.1 Stormwater Design Criteria 
Stormwater system evaluation is based on theoretical storms with estimated return periods.  The return 
period is the probability of the storm occurring in any given year.  For example, the 5-year storm will 
statistically occur on the average of once every 5 years; the 100-year storm once every 100 years; etc. 
However, there is no guarantee a high precipitation storm will not occur more frequently (e.g. a 100-year 
storm could occur two years in a row).  Design of storm drainage facilities is a balance between flood risk 
protection and costs of drainage improvements, including operation and maintenance.   

The City’s ordinance (16.32.050) for new development requires stormwater facilities for new developments 
be designed for a 10-year storm event. Proposed conveyance improvements are generally sized for the 10-
year NRCS Type II 24-hour rainfall event (design storm).  The overall pipe conveyance capacity of the 
Tonasket’s stormwater system was evaluated in 2014 due to the city’s existing flooding issues, and 
resulting property damage.  A  more conservative storm event was chosen for evaluation in the 2014 
Inventory, the 50-year design storm, which produces larger flows than the city-required 10-year storm.  The 
results of pipe flow analysis from the 2014 Inventory using the 50-year design storm is reprinted in this Plan 
with minor updates.  Calculations analyzing the pipe network using the city-standard 10-year design storm, 
for proposed improvements, are included in the appendix of this Plan.  

This report was prepared in accordance with the Stormwater Management Manual for Eastern Washington. 

4.2 Hydrology 
Volume and rate of stormwater runoff for a given drainage area is determined by hydrologic analysis. There 
are several accepted hydrologic analysis methods outlined/summarized in the SMMEW. Hydrologic analysis 
and design of the City of Tonasket Stormwater systems and best management practices (BMPs), discussed 
in this report, is in accordance with the guidelines of the SMMEW and City code.  

The total depth of rainfall for storm recurrence intervals and 24-hour duration are published by NOAA in the 
form of isopluvial maps (Appendix B). 
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Offsite basins can contribute flow through the city as “pass-through” and contributing flow.  The offsite basins 
are currently undeveloped and not expected to develop as they are outside the Urban Growth Boundary. 
The city’s system is technically a combined system, so flows are generally routed through facilities within the 
city rather than passing separately.  Peak flows are expected to occur later for undeveloped land cover than 
for developed and as such, peak flow analysis will show highest peak for the initial peak for runoff from 
developed basins and the offsite is ignored for peak flow analysis and the calculated flow rates do not include 
the “pass through” flows from the offsite basins.   

4.2.1 Design Storm Events 
The SCS Type II 24-hr 6-month and 10-year design storms are utilized to evaluate the existing facilities and 
proposed improvements for each basin. The 6-month storm is utilized to analyze treatment requirements, 
and the 10-year design storm is used to analyze conveyance and storage requirements.  The 100-year design 
storm is used in the model to understand potential flooding impacts. 

4.2.2 Hydrologic Method 
The SCS / TR-55 method is used model the stormwater system. Calculations are preformed using Autodesk 
Storm and Sanitary Analysis software (SSA). The software contains a built-in rainfall designer with standard 
storm time series data for different regions, including standard storms for Okanogan County.  

The time of concentrations and runoff coefficients (CNs) for each basin or sub-basin are per Technical 
Release 55.  Runoff coefficients representing individual basin characteristics are determined based on 
hydrologic soil group, land use, and cover type classification.  

The city of Tonasket Municipal code states that stormwater peak flow analysis is to be completed using the 
Rational Method. Storage volume analysis is to be completed using the “Rational-Stored Rate Method”. The 
rational method produces acceptable results for small uniform drainage basins, but for this size of analysis a 
more robust method is needed for this city-wide evaluation.  Acceptable methods within the SMMEW are 
used (SCS/TR55) for storm routing to determine peak flow rates and volumes. 

4.3 Hydraulics 
The SCS / TR-55 method (using SSA software) is used to determine peak flows for pipe designs and pipe 
networks analyzed using open-channel flow methods. The Rational Method is used to determine flows for 
inlet capacity analysis. Pipe and inlet design is completed per the methods outlined in the WSDOT 
Hydraulics Manual.  

4.4 Treatment 
Proposed water quality facilities are evaluated for flow or rate based BMPs using the 6-month design 
storm.  In some cases, the volume method of treating the first ½-inch of runoff is used to preliminarily 
determine swale sizing and land impact of treatment alternatives.  Stormwater treatment would be a retrofit 
within the existing system and so treatment is to be proposed to the maximum extent possible within the 
existing system for the improvements proposed.    
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5.0 Existing Stormwater System Analysis 
Significant portions of this chapter 5 narrative, below, is taken from the City of Tonasket Stormwater 
Infrastructure Inventory, Assessment and Improvements Implementation Plan, prepared by Varela & 
Associates, Inc., dated November 2014 (2014 Inventory). The narrative of this chapter includes 
revisions/updates to the 2014 Inventory to incorporate new information.  

5.1 Stormwater Drainage Basins 
Existing stormwater drainage basins are defined by locating and then tracing the stormwater outfalls from 
their point of discharge to the upper basin boundary.  Drainage basins were delineated in a manner that 
would result in runoff characteristics that are as homogeneous as practicable.  Based on the 
characteristics, some basins were divided into sub-basins to more accurately represent the behavior of 
stormwater through a basin.  The primary hydrologic parameters analyzed within a basin or sub-basin was 
land use, hydrologic soil type, ground cover and slope. 

5.1.1 Basin A 
Basin A is the major city watershed contributing stormwater to the City’s primary stormwater system 
eventually discharging to the Okanogan River on Third Street (See Figure 4-1).  Basin A includes 
approximately 100 acres of residential and commercial developed land. Stormwater runoff is directed to 
drainage structures via overland flow, where it enters the collection system that discharges to the 
Okanogan River at Third Street. The collection system includes catch basins and storm piping (12”-36” 
concrete, PVC, and PE pipes) that collect and route the runoff through Basin D.  Basin A is separated into 
seven different sub-basins, A1-A7. Each sub-basin is analyzed separately by characterizing specific 
parameters that affect run-off.  

Many of the up-gradient catch basins within Basin A are not connected to the main storm piping system 
and are intended to act as bubblers, overflowing back into the roadway and routing to connected down-
gradient catch basins. Many of these bubblers are currently not functioning as intended due to 
accumulation of sediment and debris and need to be cleaned.  

The city currently experiences substantial flooding during storm events at the intersections of 3rd and 4th 
Street with SR 97 (Whitcomb Avenue).  Citizens and property owners have expressed significant concern 
regarding this flooding. Improvements to the existing collection system are proposed, including new storm 
piping and catch basins/inlets, adequately sized to convey runoff from the design storm. See Chapter 6 for 
more information regarding proposed improvements.  

5.1.2 Basin B 
Basin B is the watershed that contributes stormwater to Bonaparte Creek discharging near the corner of 
US97 and Seventh Street (See Figure 4-1).  Basin B includes approximately 10 acres of residential area. 
Stormwater runoff is directed to drainage structures via overland flow, where it enters the collection system 
and is routed/discharged to Bonaparte Creek. The collection system consists of catch basins and storm 
piping that collect and route runoff to the point of discharge.  

Basin B also contains bubbler inlets/catch basins up-gradient that are not connected to the main storm 
piping system, overflowing back into the roadway and routing to connected down-gradient catch basins. 
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Many of these bubblers are currently not functioning as intended due to accumulation of sediment and 
debris and need to be cleaned.  

5.1.3 Basin C 
Basin C is the watershed that contributes stormwater to the City’s piping infrastructure on Fourth Street 
that discharges to the Okanogan River (See Figure 4-1) on the south side of the Fourth Street bridge.  
Basin C includes approximately 12 acres of industrial area. Stormwater runoff is directed to drainage 
structures via overland flow, where it enters the collection system and is routed/discharged to the river. 
The collection system consists of catch basins and storm piping (12”-22” concrete pipes) that collect and 
route runoff to the point of discharge. 

The City did not identify flooding or express any concerns or capacity issues with this basin. 

5.1.4 Basin D 
Basin D is the watershed that contributes stormwater to the City’s stormwater piping infrastructure on First 
Street that discharges to the Okanogan River (See Figure 4-1).  Basin D includes approximately 10 acres of 
industrial area. Stormwater runoff is directed to drainage structures via overland flow, where it enters the 
collection system and is routed/discharged to the Okanogan River at two separate points of discharge. The 
collection system consists of catch basins and storm piping (14”-36” concrete pipes) that collect and route 
runoff to the points of discharge. The system is split into two sections with one running along and 
discharging to the Okanogan River near/at First Street and the other running along and discharging to the 
Okanogan River near/at Third Street.  

The City did not identify flooding or express any concerns or capacity issues with this basin. 

5.1.5 Basin E 
Basin E is the watershed that contributes stormwater to the City’s stormwater piping infrastructure near the 
intersection of Western Ave. and US97 that discharges to Siwash Creek (See Figure 4-1).  Basin E includes 
approximately 20 acres of residential and rural developed land. Stormwater runoff is directed to drainage 
structures via overland flow, where it enters the collection system and is routed/discharged to the Siwash 
Creek. The collection system consists of catch basins and storm piping (8”-12” concrete, PVC, and 
corrugated pipes) that collect and route the runoff to the point of discharge.  Basin E is separated into two 
different sub-basins that were analyzed separately by characterizing specific parameters that affect run-off.   

The City expressed concern regarding localized flooding issues near the intersection of SR 97 and 
Delicious Street.  Improvements proposed in this basin could include stormwater treatment. 

5.1.6 Other Stormwater Basins not Analyzed 
This evaluation focused on basins identified as problem areas. Areas in the City not identified as problem 
areas were not analyzed and includes the areas noted as follows. 

5.1.6.1 School Drainage Basin 
City personnel report that the drainage basin that encompasses the watershed surrounding the school 
(approximately 15 acres) contains a series of flow control facilities and a stormwater piping network that 
eventually drains to a concrete lined open channel located to the South of HWY 20 that discharges to 
Bonaparte Creek (See Figure 4-1).  
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The City has not observed any capacity issues within this watershed.  One issue that was communicated 
and confirmed during a site visit was the poor condition of the existing concrete lined open channel.  The 
concrete channel contains many cracks and fractures that in several locations have even caused collapse 
of the side walls.  The poor condition of the existing channel is currently obstructing stormwater 
conveyance and affects capacity though no flooding issues have been reported. 

5.1.6.2 School Play Fields Drainage Basin 
This drainage basin borders the north side of the school basin and generally encompasses the watershed 
surrounding the baseball, softball, and soccer fields (See Figure 4-1), including approximately 30 acres of 
non-developed area or fields.  This basin does not appear to have a concentrated discharge point but 
rather a localized low area between Havillah Road and Division Street that provides 
storage/infiltration/dispersion for stormwater runoff.   

The City did not express any concerns or reported flooding issues with this basin. 

5.1.6.3 HWY 20 Culverts 
Due to storm events during the spring of 2014, the city discovered three culvert locations within city limits 
that were installed by WSDOT and discharge to the southern slope of HWY 20.  Refer to Figure 2-1 for the 
locations of these culverts.  Stormwater discharge from each culvert has caused erosion to the southern 
embankment of HWY 20.     

The City has communicated concern regarding the erosion created by stormwater discharge from there. 

5.2 Stormwater System Analysis Findings  
This Section 4.2 is taken from Section 3.3 of the “City of Tonasket Stormwater Infrastructure Inventory, 
Assessment and Improvements Implementation Plan”, prepared by Varela & Associates, Inc., dated 
November 2014 (2014 Inventory). Table 5-1 below is copied from the Table 3-1 of the 2014 Inventory and 
includes revisions/updates to address current conditions and currently available information. 

 

In the 2014 Inventory the 50-year storm event was modeled and routed through each existing basin. 
Results were used to calculate the conveyance capacity of the existing stormwater collection system trunk 
mains. The following table, reprinted from the 2014 Inventory with minor updates, compares existing 
stormwater capacity with the estimated 50-year storm event flow rate; and shows percent of calculated 
capacity for each reach of the system. Percentages over 100% indicate the storm event exceeds the 
current capacity of the reach.  The more conservative 50-year storm event was chosen for the 2014 
Inventory report rather than the City-standard 10-year event so as to address flooding concerns in the 
downtown area. 

Results of calculated hydraulic profiles along pipe runs using the basin information from the 2014 Inventory 
are included in Appendix B.  These profiles show locations that are expected to surcharge the existing 
stormwater pipe system at the 50-year storm event. 



City of Tonasket 
Stormwater Plan 5 Existing Stormwater System Analysis 

58-25 Final Tonasket Stormwater Plan.docx 20  Varela Engineering & Management 

Table 5-1 Existing Stormwater Piping Capacity VS Estimated 50-yr Storm Event Flows 
(reprinted) 

Ba
si

n Conduit 
Number (1) Description 

Existing 
Est. 50-Year 
Storm Event 

(CFS) 

Percent of 
Calculated 

Capacity (6)(7) 

Pipe 
Dia. 

(IN) 

Pipe 
Capacity 

(CFS) 

A3 1 
HWY 20 Between Antwine and 
Tonasket Avenue 

8 3.2 0.3 9% 

A4 2 
HWY 20 between Tonasket Avenue and 
SR 97 

12 6.4 5 70% 

A5 
3 

SR 97 between HWY 20 and Fifth 
Street 

18 13.4 12 87% 

4 SR 97 between Fifth and Fourth Street 20 9.5 11 120% 

A2 5 SR 97 between Fourth and Third Street 24 28.8 32 111% 

A1 
6 

Third Street between SR 97 and 
Western Avenue 

30 50.3 50(2) 99% 

7 
Third Street between SR 97 and 
Western Avenue 

24 33.5 7(2) 22% 

A6 8 
Western Avenue between Fourth and 
Third Street 

12 1.7 12 684% 

A7 

9 
From 3rd & Western to unknown 
location likely NW of Railroad Tracks 

30 39.5(3) 92 233% 

10 
From unknown above to corner of 
Locust Avenue and Third Street 

36 64.2(3) 92 143% 

11 
From corner of Locust Avenue and 
Third Street to Okanogan River 

36 50.7 91 179% 

B 
12 

Corner of Seventh Street and SR 97 to 
Bonaparte Creek 

12 1.6 7 463% 

13 
Corner of Seventh Street and SR 97 to 
Bonaparte Creek 

12 2.9 8 259% 

C 
14 

On Fourth Street between Locust 
Avenue and the Okanogan River 

20 17.1 18 104% 

15 
On Fourth Street between Locust 
Avenue and the Okanogan River 

22 
Unknown

(4) 18 N/A 

D 

16 
Corner of Locust Avenue & First Street 
toward the Okanogan River 

14 12.4 9 73% 

17 First Street toward the Okanogan River 14 7.5 9 120% 

18 First Street toward the Okanogan River 14 8.2 9 110% 

E  19 
Corner of SR 97 and Delicious Street to 
Siwash Creek 

12 
Unknown

(5) 10 N/A 
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1. See Figure 2-1 for existing stormwater system inventory and conduit numbering. 
2. There is an existing stormwater inlet grate that crosses 3rd Street to the East of SR95.  Per conversation with City personnel, 

during storm events, some stormwater bypasses this grate to the next downstream catch basin.  Both inlets contribute to different 
parallel stormwater pipes, therefore, an assumption was made that during a storm event 30% of the stormwater from the 
contributing basin bypasses this grate.  The stormwater analysis model reflects this assumption. 

3. The manhole location that connects conduit #9 and #10 is unknown.  The slope of the conduit #9 and #10 was assumed based 
upon the known elevations of the manhole upstream and downstream of the one between the two. 

4. The slope of the 22” storm pipe discharging to the river is unknown.  If the slope is less than 8.5%, the estimated 50-yr storm 
event exceeds that capacity of the pipe.  Further investigation is recommended to locate discharge location. 

5. The slope of the 12” storm pipe discharging to creek is unknown.  If the slope is less than 7%, the estimated 50-yr storm event 
exceeds that capacity of the pipe.  Further investigation is recommended to locate discharge location. 

6. This table calculates the capacity of the pipes under 50-year storm events. Where the table indicates many pipes are undersized 
in areas without reported problems this is believed to be due to the infrequency of the 50-year storm events and the subsequent 
lack of reported problems. 
 

 

5.3 Analysis Conclusions 

5.3.1 Intersection of Whitcomb Ave and 3rd/4th Street 
The cause of the seasonal flooding at this location is due to both inadequate inlet structures and 
inadequate capacity of the downstream stormwater piping network (see Table 4-1).  

To correct this problem, it is recommended the City add catch basins along the curbs on both sides of 
Third and Fourth Streets and in Whitcomb Avenue/US97 to capture the stormwater flow and increase 
conveyance capacity of the downstream stormwater mains (See Figures 6.3-1 and 6.3-2).  This part of the 
system is a candidate for retrofitting stormwater treatment BMP(s). 

5.3.2 Ponding on Delicious Street between Whitcomb Ave. and SR97 
The ponding of stormwater at this location is due to both inadequate inlet structures and inadequate 
capacity of the downstream stormwater piping network.  

To correct this problem, it is recommended the City install catch basins at the low spots with an overflow 
pipe connected to the existing stormwater system (See Figure 6.3-3).  This is part of the system is also a 
candidate to retrofit a stormwater treatment BMP. 

5.3.3 Erosion of slope along SR20 at storm drain outlets 
The erosion is caused by stormwater flow exiting the culvert outlets at a velocity which exceeds the slope’s 
ability to remain stable.  

To correct this problem it is recommended the existing culverts be extended and add energy/velocity 
dissipation structures to these areas (See Figure 6.3-4).  This improvement may involve participation from 
WSDOT. 

5.4 Service Life of Existing Stormwater System  
A significant portion of the City’s stormwater system infrastructure appears to be either approaching, 
currently at, or exceeding its service life. The improvements proposed within this report include cleaning 
and/or replacement of many of these components.  
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5.5 Water Quality Impacts 
Tonasket’s existing stormwater system (2020) does not provide stormwater treatment. Stormwater is 
collected and discharged directly to the Okanogan River, Siwash Creek, and Bonaparte Creek without 
treatment. This Stormwater Plan includes evaluation of improvement alternatives that address treatment 
and sediment control. 

5.6 Additional Stormwater System Observations 
During the multiple site visits conducted during preparation of the 2014 Inventory, the City reported 
additional stormwater system characteristics that are included in this SWP to document system functionality 
and condition.  

5.6.1 Inlet/Outlet Combination Culvert Crossings 
The 1963 “Water and Street Improvement Project, Schedules II & III” by Gray & Osborne, indicated many 
intersections in the area east of Whitcomb Ave, between Division St. and Fifth St. were [bubblers]. Many of 
these catch basins were not found during field visits.  

City staff reported these types of [inlets and pipes] have been abandoned over time primarily by asphalt 
overlayment.  Abandonment of these crossings has created stormwater ponding problems.  During a storm 
event ponding water will accumulate until water crests the crown of the road and continues downstream.  
Although these abandoned [bubblers] impact the behavior of stormwater runoff they have little practical 
effect on the analysis. 

These inlet systems or bubblers are to be replaced with proposed improvements and connection to the 
pipe network that has a discharge.  See Figure 6.3-1. 

5.6.2 Curb Removal at Third and Whitcomb 
The City indicated an issue on the Southeast corner of US97 and Third Street where a section of curb was 
removed to accommodate a vehicle approach to a local business.  This approach is the location where the 
largest stormwater gutter flows are observed.  Currently, stormwater flows into the approach to the 
adjacent property causing significant erosion to the existing gravel surfacing. This re-direction of 
stormwater prevents runoff from flowing to the catch basin the stormwater was intended to flow into in the 
intersection.   

A solution to this problem is included as part of the improvements provided in Figure 6.3-1. 

5.6.3 Discharge to Siwash Creek 
The City upsized the stormwater discharge piping from the manhole located near the intersection of 
Western Avenue and SR 97 to Siwash Creek.  Given the elevation constraints of the existing upstream 
stormwater system, the outlet invert elevation of the new pipe was installed approximately 1.5’ above the 
inlet invert elevation.  Hydraulically this creates surcharging in the manhole prior to stormwater discharge.  
It is recommended the city continue to monitor this part of the system. 
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5.6.4 36” Stormwater Pipe Discharge to Okanogan River 
The City’s primary 36” concrete stormwater discharge piping to the Okanogan has a steel screen attached 
at the outlet.  During a storm event in the spring of 2014, the screen at the outlet was blocked with enough 
debris that the last length of concrete pipe detached from the upstream joint (see photographs in 2014 
Inventory).  This damaged system has since been repaired and is currently in operation.  

5.6.5 Railroad Crossing 
The existing stormwater system in Fourth and Third Streets between Whitcomb Avenue/US97 and the 
Okanogan River includes a crossing of the railroad lines that parallel US97.  A turning structure is assumed 
to exist at some point in the railroad right-of-way since connecting pipes on either side of the rail lines do 
not align.  A connecting structure was not found during site visits and its location is not known.  It is 
expected that permitting through the railroad will be necessary to upgrade this section of the stormwater 
system. 

5.6.6 Treatment 
The City’s existing storm water system does not currently include stormwater treatment. 
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6.0 Improvements and Alternatives 
This section identifies a system improvement or range of system improvement alternatives for each 
deficiency identified in Section 5. Where applicable, Figure 6-1 and Figures 6.3 show the location of 
proposed system improvements within Tonasket’s system. 

Stormwater treatment alternatives are discussed in this chapter. Alternatives for stormwater inlet capacity 
and conveyance are not reexamined in this Plan as options for those issues were previously evaluated in 
the 2014 Inventory and before.   

The estimated cost of improvements in this section represents a planning level estimate based on 
preliminary evaluations and assumptions; the estimates are for comparison of alternatives and to 
approximate financing needs. Estimated costs for both conveyance and treatment are derived from other 
similar projects in central/eastern Washington in the past 5-10 years and will vary depending on actual 
project design specifics as well as the cost of labor, materials and market conditions at the time of project 
implementation.  

6.1 Description of Previously Chosen Inlet Capacity and 
Conveyance Alternatives 

The stormwater system improvements described in the following sections address the specific stormwater 
issues identified previously and in the 2014 Assessment and re-described in this Plan.  Following are 
descriptions of improvements with updated opinions of probable construction costs (estimates) for: 

• Third and Fourth Streets from Whitcomb Avenue to Okanogan River (See Figure 6.3-1) 

• Whitcomb Avenue/US97 from First Street to Sixth Street (See Figure 6.3-2) 

• Ponding on Delicious Street between Whitcomb Avenue and SR 97 (See Figure 6.3-3) 

• Erosion of the slope along SR 20 at the Storm Drain Outlets (See Figure 6.3-4) 

6.1.1 Third and Fourth Streets from Whitcomb Avenue to Okanogan River 
The existing storm pipes along Whitcomb Avenue/US 97 and from Whitcomb Avenue to the outlet at the 
Okanogan River are undersized contributing to resulting annual flooding. The most effective solution to the 
flooding is to increase the size of the storm piping in this area to better handle the current runoff as well as 
provide additional infrastructure for the growth of the City. By supplementing the replacements with the 
additional stormwater infrastructure proposed to continue north along Whitcomb Avenue/US 97, a 
reduction in flooding and thereby improved quality of discharge to the Okanogan River is to be achieved.  
The proposed improvements are shown in Figure 6.3-1 and include: 

• Addition of catch basins on both sides of Third and Fourth Streets at Western Avenue  

• Addition of piping/manholes to route the flow from the catch basins into the storm system  

• Replace the existing stormwater mains with larger stormwater mains: 

o Fourth from Whitcomb to Western (new 36” connecting to system in Whitcomb) 

o Western from Fourth to Third (12” to 36”) 

o Third from Western to Outfall (36” to 42”) 
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6.1.2 Whitcomb Avenue/US 97 from First Street to Sixth Street 
The improvements recommended improve collection of the surface stormwater and increase capacity of 
the conveyance system to reduce seasonal flooding at these locations. The proposed improvements are 
shown in Figure 6.3-2 and include: 

• Addition of catch basins along the gutters on both sides of Whitcomb Avenue and uphill on First, 
Second, Third, Fourth, Fifth, and Sixth at these intersections with Whitcomb  

• Addition of piping/manholes to route the flow from these catch basins into the storm system  

• Replace the existing stormwater mains with larger stormwater mains: 

o Whitcomb from Fifth to Fourth (20” to 24”) 

6.1.3 Ponding on Delicious Street between Whitcomb Ave. and SR97 
To reduce the ponding on Delicious Street it is recommended the City install catch basins at the low spots 
with an overflow pipe connected to the existing stormwater system.  Refer to Figure 6.3-3 for the proposed 
improvement layout.   

6.1.4 Erosion of Slope along SR20 at Storm Drain Outlets 
To mitigate erosion at these locations, it is recommended the City extend the existing culverts and add 
energy dissipation structures at these locations.  Refer to Figure 6.3-4 for the proposed improvement 
layout.   

6.2 System Treatment Alternatives 
Four treatment method alternatives are considered for retrofitting the Tonasket stormwater system to 
address the untreated discharge to the Okanogan River and tributary creeks: the “Do-Nothing” alternative, 
treatment through bio-infiltration swales, basic treatment through stormwater filtration with pollutant 
absorbing media filled cartridges, and treatment utilizing hydrodynamic separators. 

The “Do-Nothing” alternative would continue use of the existing stormwater facilities in their existing 
condition. In the short term, the “Do-Nothing” alternative has the least financial impact on the community. 
The undersized storm pipe network in US 97 is not able to adequately convey stormwater to the outfalls 
and discharges untreated stormwater into the Okanogan River. The result is annual flooding in the 
downtown corridor and discharging of untreated stormwater to the river. Flooding in the downtown 
corridor damages the buildings and businesses in the area, resulting in costs for repairs. The other 
drainage basins in the system discharge directly to Bonaparte and Siwash Creeks, which discharge to the 
Okanogan River.  Water quality is expected to continue to diminish and O&M costs are expected to 
increase if the “Do-Nothing” alternative is selected. 

The second alternative for basic treatment considered is to construct bio-infiltration swales.  Along US 
97/Whitcomb Avenue, the largest basin, basic treatment through swales is not feasible due to a lack of land 
in the project area available to construct swales. The surface features in the vicinity of US 97 in the project 
area are connected road to sidewalk to building. The other basins have the same problem of available land 
or are lacking in existing catchment facilities to produce a benefit.  There are however localized areas in 
sub-basins that could take advantage of this form of BMP, just not significant enough of a benefit to warrant 
a stand-alone project for the cost. 
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The third alternative considered was to use stormwater filters with pollutant absorbing media filled 
cartridges coupled with the replacement of existing stormwater pipes, primarily in US 97/Whitcomb 
Avenue. The storm filters provide basic treatment by removing particulates as the stormwater passes 
through filters. The filters, and vaults that house them, in cost estimations are 8 feet wide by 18 feet long 
each. This alternative includes the replacement of existing storm pipes in US 97 with larger sized piping. 
Based on a previous project that utilized a vault and cartridge setup for basic treatment, the cost per 8’x18’ 
vault is approximately $51,000. An analysis was done using a treatment design flow of 29 cubic feet per 
second, a maximum cartridge flow rate of 15 gallons per minute, and a maximum number of cartridges per 
vault of 44. The analysis shows that a total of 20 vaults would be required, so the capital cost for the vaults 
and cartridges alone is approximately $1,000,000. On top of the capital cost are the O&M costs to replace 
media and cartridges as they begin to degrade.  

The fourth, and selected, alternative is to utilize hydrodynamic separators to provide stormwater treatment. 
Hydrodynamic separators use swirl concentration and continuous separation to screen, separate and trap 
trash, debris, sediment, and hydrocarbons from stormwater runoff. To prevent flooding and ensure the 
stormwater enters the collection system for pretreatment by hydrodynamic separator, collection system 
improvements are needed.  

6.2.1 Third and Fourth Streets from Whitcomb Avenue to Okanogan River 
Flow quantities are highest in the system in this area. Increases in pipe diameter to sizes would reduce the 
frequency of flooding and flows that pass over PGIS (streets and parking lots) areas directly into the river 
and streams.  Treatment BMPs are not proposed for this area in this Plan to allow evaluation of the 
proposed upstream treatment BMPs described in the next section. However retrofitting treatment BMPs to 
this area of the stormwater system should be investigated in the future to more completely provide  
treatment and contaminant removal from runoff.  Higher flows may make offline setups necessary in this 
area.   

6.2.2 Whitcomb Avenue/US 97 from First Street to Sixth Street 
The proposed improvements in this area are to retrofit primary stormwater treatment by means of 
hydrodynamic separators. Improvements will also improve collection of the surface stormwater and 
increase capacity of the conveyance system to properly capture runoff for treatment. The proposed 
treatment improvements are shown in Figure 6.3-2 and include: 

• Addition of larger hydrodynamic separator manholes in place of proposed standard manholes at the 
locations: 

o Whitcomb from Fifth for a water quality flow (6-month storm) of approximately 5.0 cfs 

o Just upstream (north) from the intersection at third and Whitcomb for 5 cfs 

o Whitcomb and Fourth for a water quality flow of approximately 6.6 cfs 

The overall basin runoff flow for Basin A is estimated at 29 cubic feet per second using a 6-month storm for 
water quality design. This design flow is used when sizing hydrodynamic separators. This flow was split up 
into several sub-basins. The resulting stormwater flow to be treated by all three separators is 
approximately 20 cfs. Figure 6.2-1 below shows design flow rates of the separators. 
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Figure 6.2-1 

Provided by Contech Engineered Solutions, LLC 

 

The treatment ratio of the pretreatment units is estimated at approximately 60 to 70% of the total 6-month 
storm runoff (20 cfs/29 cfs), if there were a water quality requirement in the City for improvements in the 
public rights-of-way. Following phases increases the capability of the stormwater collection system to 
collect the runoff from the US-97 drainage basin. By improving the collection system, the proposed 
improvements will prevent the annual flooding which results in untreated flow over the ground, and 
discharge into the Okanogan River and the Bonaparte and Siwash Creeks. 

6.2.3 Ponding on Delicious Street between Whitcomb Ave. and SR97 
(Basin E) 

Catch basins at the low spots connected to storm manholes with an overflow pipe connected to the 
existing stormwater system are proposed with this improvement.  One of the manholes can be a 
hydrodynamic separator for primary stormwater treatment as a retrofit. Refer to Figure 6.3-3 for the 
proposed improvement layout.  Treatment improvements include: 
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• Addition of a hydrodynamic separator manhole in place of a standard manhole at the location of the 
downstream added manhole. Calculated stormwater runoff flow for treatment (6-month storm) is 5.0 
cfs.   

Other treatment alternatives considered are as discussed above.  Introduction of treatment swales would 
be more than twice the cost of hydrodynamic separators with associated right-of-way concerns, and 
approximately quadruple to use filter cartridge-style treatment at this location 

6.2.4 Other locations. 
There are other discharge locations in the city that could benefit from stormwater treatment such as Basin 
B (Seventh Street) to Bonaparte Creek and Basin D (First Street to the River).  However, these locations are 
not currently recommended for stormwater improvements directly.  The runoff volume from these basins is 
much smaller than from Basin B and the water quality benefit would be much smaller at this time than in 
Basin B for similar cost. 

6.3 Preferred Alternatives 
The selected alternative for treatment in the Whitcomb Avenue/SR20 area includes comprehensive 
stormwater facility improvements that may be constructed in multiple phases. The stormwater 
improvements for Whitcomb Avenue/SR20 includes approximately 1,900 linear feet of storm piping and 3 
hydrodynamic separators for treatment.  The replacement of storm facilities between Fourth Street and 
Sixth Street total another 1,200 linear feet of replacement storm sewer piping, and the construction of new 
stormwater facilities along US-97 extending just past 1st Street towards Division Street. The proposed 
improvements result in a stormwater system that provides treatment of the 6-month design storm.  

The ability to retrofit stormwater treatment in the system in Delicious Street drove the decision to choose 
hydrodynamic separator at that location in addition to lower cost. 

The stormwater system improvements recommended herein address the specific stormwater issues 
identified previously and in the 2014 Assessment.  Following are opinions of probable construction costs 
(estimates) for: 

• Third and Fourth Streets from Whitcomb Ave. to Okanogan River (See Figure 6.3-1) 

• Whitcomb Avenue/US97 from First Street to Sixth Street (See Figure 6.3-2) 

• Ponding on Delicious Street between Whitcomb Avenue and SR 97 (See Figure 6.3-3) 

• Erosion of the slope along SR 20 at the Storm Drain Outlets (See Figure 6.3-4) 

6.3.1 Third and Fourth Streets from Whitcomb Avenue to Okanogan River 
The improvements for this area are to replace undersized stormwater piping along Third Avenue and 
Fourth Avenue to the Okanogan River. The improvements are to better handle the current runoff as well as 
provide additional infrastructure for the growth of the city. By supplementing the replacements with 
additional stormwater infrastructure continuing north along US 97, a reduction in flooding and improved 
quality of discharge to the Okanogan River is to be achieved. Stormwater treatment facilities are not 
proposed within this section of infrastructure improvements due to size of flows and treatment is proposed 
upstream from these proposed improvements (see next section). The proposed improvements are shown 
in Figure 5.3-1.  A preliminary Engineer’s Estimate (OPC) for these improvements is in Table 5-2: 
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Table 6-1 Third and Fourth Streets from Whitcomb Ave. to Okanogan River Improvements 

Description Estimated 
Unit Price 

Estimated 
Quantity 

Amount 

Special Requirements/Bid Items  

  Temporary Traffic Control   $           20,000  1 LS  $           20,000  

  SWPPP  $            5,000  1 LS  $             5,000  

  Pavement Marking  $           10,000  1 LS  $           10,000  

  Railroad Crossing   $         100,000  1 EA  $         100,000  

Mobilization and Administration  

  Mobilization and Administration (Maximum 8%)  $           80,000  1 LS  $           60,000  

Trench Excavation, Backfill and Compaction  

  Furnish Imported 12"-24" Pipe Bedding  $                 10  130 LF  $             1,300  

  Furnish Imported 36"-48" Pipe Bedding  $                 20  1,800 LF  $           36,000  

  Trench Excavation Safety System  $            5,000  1 LS  $             5,000  

  Rock Excavation  $               115  100 CY  $           11,500  

Storm Drains  

  High Density Polyethylene (HDPE) Pipe - 12 Inch  $                 35  130 LF  $             4,600  

  High Density Polyethylene (HDPE) Pipe - 36 Inch  $               130  800 LF  $          104,000  

  Conc. Storm Pipe - 42 inch  $               200  1,000 LF  $         200,000  

  Catch Basin Type 1  $            2,500  4 EA  $           10,000  

  Storm Manhole 60 In. Diam. Type 2  $            7,500  2 EA  $           15,000  

  Storm Manhole 72 In. Diam. Type 2  $           10,000  2 EA  $           20,000  

Surface Improvements and Restoration  

  AC Pavement Removal  $                   4  3,000 SY  $           12,000  

  Concrete Curb and Gutter Removal  $                   6  200 LF  $             1,200  

  Concrete Flatwork Removal  $                 10  120 SY  $             1,200  

  Gravel Surface Placement  $                   6  100 SY  $                600  

  
Pavement Placement HMA CL. 1/2" PG 64-28, 4"/12" 
CSBC 

$                 58 3,000 SY $         174,000 

  4" Concrete Flatwork  $                 65  50 SY  $             3,300  

  6" Concrete Flatwork  $                 80  70 SY  $             5,600  

  Cement Concrete Traffic Curb  $                 45  200 LF  $             9,000  

  Cement Concrete Pedestrian Ramp   $            1,500  3 EA  $             4,500  

  Cement Concrete Pedestrian Curb  $                 30  60 LF  $             1,800  

 Subtotal  $         816,000  

   Contingency (20%)  $         163,000  

    Estimated Construction Cost  $         979,000  
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6.3.2 Whitcomb Avenue/US 97 from First Street to Sixth Street 
The improvements recommended for this location are to improve collection of the surface stormwater, 
increase capacity of the conveyance system, and add primary treatment of stormwater. Table 6-2 below 
summarizes Engineer’s Estimates (OPCs) for phases of the proposed project as if surface restoration is 
funded separately.  More detailed OPCs are in the copy of the Preliminary Stormwater Report for 
US97/Whitcomb Avenue Project in Appendix 7A.  

 Table 6-2 Whitcomb Avenue/US97 Improvements (Summary) 

Description Est. 
Quant. Units Unit 

Price Amount 

Phase 1          
Stormwater Facilities Construction - See SS1 - $608,000  
Phase 2          
Stormwater Facilities Construction - See SS1 - $273,000  
Phase 3         
Stormwater Facilities Construction - See SS1 - $40,000  

Stormwater Imp. without Surface Restoration or Demo. Construction Subtotal $921,000  
One Phase Road Repair2          
Mobilization (8% of Total Project Construction) - LS - $55,000  
AC Removal and Replace, incl. Gravel 4,838 SY $68 $329,000  
Curb Removal and Replace 3,225  LF $51 $165,000  
Flatwork and Ped. Ramps Remove and Replace 1 LS $45,000 $45,000  

Surface Restoration and Demo. Construction Subtotal $594,000 
Construction Subtotal $1,515,000 

Contingency 15% $227,000  
Subtotal $1,742,000  

Eng, Inspection, Admin (30%) $523,000  
Environmental, Cultural and Historical Approval Allowance $9,000  

ECY Admin $9,000  
ESTIMATED PROJECT COST (rounded to nearest $1K) $2,283,000  

(1) See Detailed Engineers Estimates by Phase. 
(2) May be reduced or eliminated if funded separately as part of other improvements  

6.3.3 Ponding on Delicious Street between Whitcomb Ave. and SR97 
Catch basins at the low spots with an overflow pipe connected to the existing stormwater system are 
proposed with this improvement.  Two storm manholes are to be part of the improvements—one of which 
is to be a hydrodynamic separator for primary stormwater treatment as shown in Figure 6.3-3. 

The proposed improvement is estimated to be: 

  Environmental, cultural and historical permits/approvals (3%)  $           29,000  
  Engineering including Design, Construction Management and Inspection (27%)  $         264,000  

   Estimated Total Project Cost (rounded to nearest $1K)  $      1,272,000  
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Table 6-3 Ponding at Delicious St. between Whitcomb Ave. and SR 97 

Description 
Estimated 
Unit Price 

Estimated 
Quantity 

Amount 

Mobilization and Administration  

  Mobilization and Administration (Maximum 8%)  $           21,000  1 LS  $          11,000  

 Erosion Control/ Inlet Protection  $             1,500 1 LS $            1,500 

Storm Drains  

 PVC Storm Drain Pipe - 8 inch  $                 50 100 LF $             5,000 

 Catch Basin Type 1  $            2,500  4 EA  $           10,000  

 Storm Manhole 48 In. Diam. Type 2  $            7,500  2 EA  $           15,000  

 Hydrodynamic Sep. Storm Manhole CDS 4045-8  $         98,000 1 EA $           98,000 

Surface Improvements and Restoration  

 AC Pavement Removal  $                   8  300 SY  $             2,400  

 Concrete Curb and Gutter Removal  $                 10  100 LF  $             1,000  

 Gravel Surface Placement  $                  20  50 SY  $             1,000  

 
Pavement Placement HMA CL. 1/2" PG 64-28, 3"/8" 
CSBC  $                 60 

300 
SY  $           18,000  

 Cement Concrete Traffic Curb  $                 45  100 LF  $             4,500  

 Subtotal  $       158,000  

 Contingency (25%)  $         40,000  

 Estimated Construction Cost  $       198,000  

Environmental, cultural and historical permits/approvals (3%)  $           6,000 

 Engineering including Design, Construction Management and Inspection (27%)  $         53,000  

Estimated Total Project Cost (rounded to nearest $1K)  $       257,000  

 

 

6.3.4 Erosion of Slope along SR20 at Storm Drain Outlets 
To mitigate erosion, it is recommended the City extend the existing culverts and add energy dissipation 
structures to these areas.  Refer to Figure 6.3-4 for the proposed improvement layout.  Following is an 
estimate for the proposed improvements (updated from 2014 Inventory): 
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Table 6-4 SR 20 Slope Erosion 

Description 
Estimated 
Unit Price 

Estimated 
Quantity 

Amount 

Special Requirements/Bid Items  

  Slope Anchors   $                800  9 EA  $             7,200  

Mobilization and Administration  

  Mobilization and Administration (Maximum 8%)  $           21,000  1 LS  $             3,500  

Storm Drains  

  Corrugated Steel Culvert Pipe - 12 Inch  $                 80 100 LF  $             8,000  

  Corrugated Steel Culvert Pipe - 24 Inch  $               120  50 LF  $             6,000  

  Velocity Dissipation Structure  $            7,500  3 EA  $           22,500  

 Subtotal  $         47,000  

 Contingency (25%)  $           12,000  

 Estimated Construction Cost  $         59,000  

Allowance for stormwater easements including: legal fees, surveying, engineering, title 
company/recording fees, etc.  $          10,000 

Environmental, cultural and historical permits/approvals (3%) $            2,000 

 Engineering including Design, Construction Management and Inspection (27%)  $          16,000  

Estimated Total Project Cost (rounded to nearest $1K)  $         87,000  

 

6.4 Preliminary Costs 
The Table 6-6 below summarize the proposed improvements for the various improvement locations 
including those areas with chosen treatment alternatives and each associated preliminary opinions of 
probable construction costs (“engineer’s estimates”). 

Table 6-6 Summary of Recommended Improvements  

1. Currently funded for stormwater ($1.4M). Surface/road restoration assumed funded by other future sources as part of a larger 
project. 

2.  Proposed with treatment improvements 

 

Description Estimate 

Third and Fourth Streets from Whitcomb Ave. to the Okanogan River. $ 1,272,000 

Whitcomb Avenue/US97 from First Street to Sixth Street2 $ 2,283,0001 

Ponding on Delicious Street between Whitcomb Ave. and US972 $    257,000 

Erosion of slope along SR20 at storm drain outlets  $      87,000 

Total $ 3,899,000 
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6.5 Additional Engineering Required  
Existing stormwater system information is developed from multiple site visits and investigations, city staff 
discussions, and informed by experience with the city and its infrastructure.  However, there are areas of 
infrastructure that are decades-old, and the level of functionality and connectivity are not known without 
excavation.  The scope of this Plan is also not to the level of detail of a final design for construction for any 
part or proposal.  Additional engineering will be required as the projects are advanced.   

6.6 Implementation Issues 

6.6.1 Stormwater Pipe Replacements 
Stormwater pipe additions/replacements require foresight in providing temporary traffic access while new 
mains are installed. Stormwater mains are typically larger than other wet utility main lines and can have 
larger trench widths and be in locations that would not be a simple “pavement cut”. The city would plan to 
make traffic interruptions as brief as possible. 

The city can save considerably on the cost of surface restoration by coordinating stormwater main and 
collection system replacements with street and other utility projects. The city will plan stormwater projects 
to coincide with street and other utility projects as much as possible. 

6.6.1 Inlet/Catch Basin Replacement/Installation 
Stormwater inlets and catch basins are typically located in curb lines in developed parts of the 
municipalities with possible connected sidewalk or other impacted infrastructure that requires replacement 
when the collection devices are replaced or installed. This makes this type of work more expensive than 
other work that does not affect as much infrastructure surrounding it. 

6.6.2 Stormwater Treatment BMP Retrofits 
Stormwater treatment structures such as the hydrodynamic separator manholes evaluated in this Plan are 
typically larger in diameter than the stormwater manhole they would replace.  Planning and design shall 
take into account placing these structures in right-of-way to avoid conflicts to other utilities and 
encroachments into private property. 
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7.0 Financing and Schedule 
The financing section identifies revenue needs and potential funding sources for capital improvements  

Tonasket was offered funding in 2020 through the Department of Ecology (ECY) to make improvements to 
its stormwater facilities and to add primary treatment to the stormwater system for the Whitcomb 
Avenue/US97 (see Figure 6.3-2) location identified in this Plan.  The funding was intended to be for 
stormwater improvements that would be part of a larger project in the city along Whitcomb Avenue/US97 
and other funding would be used for surface and other facilities improvements and repair, thereby allowing 
more of the stormwater funding for stormwater improvements rather than also road and street repair for 
installation of stormwater improvements.  However, the other forms of funding are not secured at the time 
of this Plan and the descriptions and opinions of costs at this location in the previous chapter include 
surface repair, as if no other funding would be available at the time of the project.  It is expected that 
project limits will be reevaluated as other funding offers to become available to share in project costs.  

7.1 Summary of Projects 
Costs are estimated in the preceding sections for project elements. Table 7-1 provides a summary of costs 
used to develop funding scenarios in this section for design and construction of improvements.  

Table 7-1 Estimated Project Costs 

Description Estimated Costs Estimated Addt’l 
Annual O&M 

Stormwater Facility Projects   

Third and Fourth Streets from Whitcomb Ave. to 
Okanogan River 

 
$1,272,000 

 

Whitcomb Ave./US97 from First Street to Sixth Street $2,283,000 $5,500 

Delicious Street between Whitcomb Ave. and US97 $ 257,000 $2,500 

Erosion along SR20 at Storm Drain Outlets $ 87,000  

Total $3,889,000 $ 8,000 

 
The estimated improvements costs are based on 2021 dollars. Table 7-2 estimates the project costs at the 
time of the anticipated construction (i.e. 2025) and is used for funding budgeting and planning purposes. 
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Table 7-2: Estimated Project Budget for Funding 

Description Estimated Cost Estimated Addt’l 
Annual O&M 

Estimated Capital Cost (1) $3,889,000 $ 8,000 

Estimated Rate of Annual Inflation 3.5% 3.5% 

Years of Inflation(2) 4 4 

Total Inflation Contingency 14.8% 14.8% 

Total Estimated Cost For Funding Purposes (2) $4,465,000 $ 9,200 
(1) Estimated in 2021 dollars per earlier sections of Plan. 
(2) Assumed 2025. 

There may be opportunity for the city to coordinate funding for stormwater system improvements with 
street funding via the Transportation Improvement Board (TIB).  Funding for the stormwater system 
improvements is likely to be financed through Ecology and/or Rural Development funding and CDBG 
funding.  

Table 7-2 estimates the project costs at an anticipated future construction start (i.e. 2024) and is used for 
funding discussions and planning purposes. For project funding and estimated inflation purposes, an 
estimated timeline is shown in Table 7-3.  

Table 7-3 Implementation Timeline Scenarios 

Task/Description Estimated Timeline 

Submit Stormwater Plan to ECY July 2021 

Stormwater Plan review and ECY approval Sep – Dec 2021 

  

Potential Timeline with ECY Funding:  

ECY funding application for design phase  

     Note: if project < $5 million, a combined design + construction project  

     project application can be submitted and results in a shorter timeline 

October 2021 through October 
2022 

Design Phase  

ECY Funding available (July 2022) / ECY & City contract / proceed Oct 2022 

Design phase / ECY approval Nov 2022 – Apr 2023 

Construction Funding Procurement  

ECY funding application for construction Oct 2023 

ECY funding available Jul 2024 

Construction Phase  

Commence construction Late summer 2024 or spring 2025 
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Construction completion  2025 

All improvements operational Summer/fall 2025 

  

Potential Timeline with RD Funding (ECY for design phase only):  

ECY funding application for design phase  Oct 2021 

Design Phase (same as above scenarios with ECY funding)  

ECY Funding available (July 2022) / ECY & City contract / proceed Oct 2022 

Design phase/ ECY approval  Nov 2022 – Apr 2023 

Construction Funding Procurement  

Initiate RD funding application process May - Dec 2022 

Potential CDBG grant application May – Jun 2022 

RD funding approved  Mar 2023 

Construction Phase  

Commence construction Jun 2023 

Construction completion  Late 2023 or spring/summer 2024 

All improvements operational Fall 2024 

 

7.2 Funding for Planned Improvements/Sources 
The city of Tonasket plans to fund stormwater capital improvements through Stormwater Utility revenue, 
interest income, and the use of reserve funds, but primarily through other funding sources. As of June 30, 
2021, Tonasket’s Stormwater Utility Fund had a balance of $25,115; this fund covers capital improvements 
for stormwater utilities. Tonasket plans to pay for stormwater capital improvements from other sources 
rather than relying on available cash-in-hand.  

There are several funding sources available to municipalities for financing public works projects (some 
specifically directed at wastewater improvements) through grants and low interest loans (and forgivable 
loans – equivalent to grant). The favorability of each program varies from community to community, and 
project to project depending on several factors (e.g., $ size of project; need; potential health and safety 
threat; impacts to water quality; anticipated sewer rate impacts to customers; and other funding criteria).  

Three potential funding agencies with likely the most favorable funding packages for Tonasket are:   
• WA Department of Ecology  

▪ Centennial Clean Water Program (CCWP),  
▪ Clean Water State Revolving Fund Loan Program (CWSRF), and 
▪ Ecology Stormwater Financial Assistance Program (SFAP) 

• US Department of Agriculture – Rural Development (RD) 
▪ Water and Waste Disposal Loan and Grant Program 
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• WA Department of Commerce 
 Community Development Block Grant (CDBG) Program 

• Other Sources 
 Public Works Board (PWB) 
 Line Item—State Budget 
 Revenue Bonds/General Obligation Bonds 
 City/Utility Reserve Funds 

Further information on the programs is included below and a subsequent section with potential funding 
scenarios likely to result from the two funding agencies and other variations. In addition, other funding 
sources are listed that are not specifically considered at this time. 

7.2.1 Stormwater Utility 
In 2018, the City of Tonasket passed Ordinance No. 792, adopting a Storm Drainage and Surface Water 
Utility and created new Chapter 12.30 to the Tonasket Municipal Code. The ordinance defines and 
establishes applicability and a fund to collect fees from landowners in the city to pay for expenditures 
related to the operation, maintenance, and improvement of drainage systems in the City. The Stormwater 
Utility also provides funding for future stormwater projects. A copy of Ordinance No. 792 and initial fee 
structure is included in Appendix 6A. 

7.2.2 Washington State Department of Ecology 
• Centennial Clean Water Program (CCWP) (grants-very limited for stormwater) 
• Clean Water State Revolving Fund Loan Program (CWSRF) (loans and forgivable loans) 
• Ecology Stormwater Financial Assistance Program (SFAP) (grants) 

 
All three programs are administered by the WA State Department of Ecology (ECY). The programs fund 
planning, design, and construction costs associated with wastewater facilities and the implementation of 
non-point activities. To be eligible, projects must be water quality projects that prevent and control 
pollution of ground and surface waters.  

Although the three programs are listed separately and have specific criteria unique to each, they are 
accessible through a single application process through ECY. Following application submission, ECY 
reviews and determines the most applicable funding source and amount to be applied from each program, 
depending on eligibility and other criteria specific to the project.  

Interest rates for loans are based on a percent of tax-exempt municipal bonds. For hardship communities, 
interest rates are lower, depending on the degree of hardship. Forgivable loan (i.e. equivalent to grant) may 
also be offered to applicants depending on funds available and depending on financial hardship criteria of 
the community.  

Limited grant subsidy is available to applicants that can demonstrate financial hardship. Hardship interest 
rates and grant subsidy eligibility are shown in Table 7-5. 
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Table 7-5: ECY Hardship Interest Rates and Hardship Grant Eligibility (1) 

Sewer Rate (2) ÷ MHI (3) < 2% ≥ 2% but < 3% ≥ 3% but < 5% ≥ 5% 

Hardship Designation Non-hardship Moderate 
Hardship 

Elevated Hardship Severe Hardship 

5-year Loan Rates 0.6% 0.4% 0.2% 0.0% 

20-year Loan Rates 1.2% 0.8% 0.4% 0.0% 

30-year Loan Rates 1.6% 1.2% .08% 0.4% 

Grant Eligibility Not eligible 50% (up to $5M) 75% (up to $5M) 100% (up to $5M) 

(1) Based on December 2020 MHI information. 
(2) “Sewer Rate” for this calculation is the potential future sewer that would result if no grant funding was provided. 
(3) MHI – Median Household Income for the community (Tonasket MHI = $32,917 per 2020 ACS data). 

ECY requires user rates include an annual 20% reserve to be collected during the first five years, 
equivalent to at least one annual debt service on the loan.  

The application cycle for FY 2023 will be between August-October 2021, with an application deadline in 
October 2021 and a Final Offer List generally published by early summer of 2022 and funds available 
thereafter. Dates could change.  

7.2.3 US Department of Agriculture – Rural Development (RD) 
o Water and Waste Disposal Loan and Grant Program 

The USDA Rural Development (RD) – Water and Waste Disposal Loan and Grant Program funds projects 
for small (less than 10,000 people) financially distressed communities to extend and improve water and 
waste treatment facilities. The program is primarily a loan program however, grants are also offered on 
projects where sewer rates become excessive as compared to sewer rates being paid in other similar 
communities in the region.  

Applicants must demonstrate effort and subsequent inability to finance the project through their own 
resources or commercial credit, and demonstrate the financial feasibility of the project, including ability to 
repay the loan. Loan security is normally a revenue bond ordinance, with loan repayment from utility rates, 
although repayment from taxes can also be used for RD loans. 

• Applications for funding are accepted year around with award typically within 3 to 6 months of 
application submittal. 

• Interest rates vary – Currently RD’s rates are at an all-time low at 1.5%, for the intermediate rate; and, 
lower rates (currently 1.125%) can apply if “poverty level” can be shown and there is a “health and 
safety threat” due to the need for the project. 

• 30 to 40-year loan terms. To obtain grant funding, applicant must accept 40-year term. No prepayment 
penalty for early repayment. 

• Application requirements: 
- Approved environmental assessment 

- Preliminary engineering report 

- Financial feasibility and cost analysis  

RD requires that the utility user rates provide for an annual 10% reserve income in addition to annual debt 
service. Each loan agreement is individual to the applicant. RD funds may be used for all phases of project 
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costs (i.e., planning, design, construction, some operation) including costs incurred prior to application to 
RD (including costs for the current facility planning effort). The governing stipulation is that RD funds for 
reimbursement of early phase costs do not become available for reimbursement until project construction 
is initiated via a construction contract award 

7.2.4 Community Development Block Grant (CDBG) 
The WA Department of Commerce administers the CDBG program. These Federal Department of Housing 
and Urban Development (HUD) funds are available for water and sewer projects for areas with at least 51% 
low to moderate income (LMI) residents, which have public health and safety or economic development 
issues.  

The maximum grant amount is $900,000. Applications are typically due early June (1st week) each year. 
Recipients are usually announced in September and, funding contracts executed within three to six months 
following that.  

The CDBG program is highly competitive and funds projects which primarily serve at least 51% LMI 
residents. Tonasket is eligible for this funding meeting the 51% LMI threshold. Cities can conduct 
independent income surveys to demonstrate at least 51% LMI. Tonasket has been successful utilizing 
CDBG funding in the past. 

7.2.5 Other Funding Programs 
There are other funding programs and mechanisms available that were not considered in depth at this 
time, but that may have future applicability depending available funding, aggressiveness of Tonasket in 
pursuing funding or other factors that may emerge as planning moves forward. The following list is not 
exhaustive but represents the more common funding programs that can be pursued.  

7.2.5.1 Public Works Board - PWB (formerly Public Works Trust Fund) 
This state program, administered by the WA Department of Commerce, has provided low interest loans for 
the repair, rehabilitation, and reconstruction of municipal infrastructure. The PWB (originally the Public 
Works Trust Fund) was established 30 years ago and historically been a sought-after source of low interest 
loans due to the simplicity and flexibility of the program. The program is loan only and does not offer grant 
funding. Loan maximum is $10 million for construction; no matching funds required; very low interest rates, 
with up to 20-year loan term and no loan fee. Interest rates vary, depending on loan term and degree of 
financially distress of the communities as measured by the affordability index. Currently the application 
cycle is closed and the PWB has not announced when their next application cycle will be. 

7.2.5.2 Line Item – State Budget 
A small number of communities have sought assistance from their state representative and/or state senator 
to obtain funding for their public works project directly from the legislature. The City of Pateros recently 
used this approach successfully and was able to demonstrate the severe impact of the Carlton Complex 
fire in the area in 2014 to the local economy and infrastructure.  

This approach generally requires significant time and involvement and connections with the area’s State 
Senator and/or Representatives. Usually, a person either part of city government or influential resident that 
can spend time and effort is needed. A strong case needs to be made by the community and buy-in by the 
Senator and/or Representatives such that the project request makes it onto the State budget, and through 
the budget process successfully.  
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7.2.5.3 Revenue Bonds / General Obligation Bonds  
Revenue bonds and general obligation bonds have historically been a means of funding public works 
projects by some communities. These funding mechanisms will likely not be needed due to the high 
likelihood Tonasket will qualify favorably for the other loan/grant programs previously discussed. These 
funding mechanisms can be considered further if other more advantageous sources cannot be obtained. 

7.2.5.4 City / Utility Reserve Funds 
Accumulated local reserve funds are usually insufficient to fund large scale capital improvements without 
considerable supplemental funding. Communities are encouraged to budget sufficiently to be able to save 
and accumulate local reserves for responsible operation, future improvements, and emergency reserves 
for the utility. In the case where large capital projects are anticipated, local reserves are generally used as 
seed money to match or leverage funding sources to obtain more favorable funding consideration and 
funding offers. Communities are encouraged to be accumulating reserves well ahead of project 
implementation and set utility rates accordingly. 

7.2.5.5 System Development Charges  
Capital contributions, variously known as "impact fees," "system development charges," "facility charges," 
or "connection charges" are one-time charges assessed against developers or individual new customers to 
recover all or a part of the cost of the additional system capacity constructed for their use or benefit (or to 
"buy in" to reserve capacity of existing facilities). Capital contributions improve financial equity because 
they require new customers to repay users who have invested in facilities through monthly service charges 
or fees and/or finance new facilities required to serve new customers. 

7.3 Stormwater Utility and Rates 
The Storm Drainage and Surface Water Utility was created in 2018. The Stormwater Utility Fund is relatively 
new. Rates are based on property ownership and a flat rate of $1.50 per month per residential unit and 
$3.00 per month per business unit. A copy of Ordinance No. 792 and initial fee structure is included in 
Appendix 6A. 
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8.0   Operation and Maintenance 
This chapter describes personnel and procedures used for the day-to-day operation and maintenance of 
the stormwater system. 

8.1 Management and Personnel 
Stormwater facilities in the city are overseen by the city of Tonasket Public Works Department, which is 
responsible for maintenance of the water, sewer, street, cemetery, airport, and parks.  The Public Works 
Department is managed and supervised by the Superintendent, and overseen by the Mayor, and the 
Tonasket City Council.  

The Public Works Department has four full-time equivalent (FTE) employees (Superintendent included). The 
Public Works Department has operated the system with this level of staff for the past several years. As 
necessary during an emergency or times of work overload, the Water Department Supervisor can retain 
contractors to perform non-operational duties and functions. 

8.2 Preventive Maintenance Program 
The City of Tonasket does not currently have a preventive maintenance program for stormwater facilities, 
however maintenance is performed on the currently functioning portions of the municipal stormwater 
system at least one-to-two times per year, as allowed by available personnel and limitations of existing 
maintenance equipment.   Limited resources and equipment limit the scope of any preventative 
maintenance within the city.  Preventive maintenance programs help reduce failures or emergencies that, 
in turn, reduce overall operation and maintenance (O&M) costs. Recommendations for preventive 
maintenance are listed below: 

• Annual cleaning and vacuuming of structures, conveyance, and piping 

• Visual checks of structures and outfalls after every significant rainfall event to confirm functionality 

• Periodic visual checks of stormwater detention and retention facilities for standing water and plant growth.   

• Planned replacement of infiltration facilities at a maximum interval of every 20 years, depending on service 
life and functionality.  

• The City of Tonasket currently owns and operates a sweeper/vacuum truck that has limited capability to 
vacuum inlets and catch basin structures.  The City does not have water-jetting equipment to clean storm 
drain piping and would currently contract for services to accomplish storm drain pipe flushing and cleaning.  

8.2.1 Existing Stormwater Facilities Not Being Maintained 
As mentioned in previous chapters of this Plan, there are existing components of the municipal system that 
are not functioning or functioning at decreased capacity due to lack of maintenance.  In particular are 
“bubbler” inlets and catch basins in areas around the city.  While the lack of functionality of the bubblers 
has not crippled the system, extended lack of maintenance throughout the system could lead to pavement 
failures and adds to flooding issues with the rest of the system.  Maintenance relates to both conveyance 
and treatment.  It is recommended to adopt a policy and schedule of minimum maintenance that includes 
all the components of the municipal system and more realistically informs staffing requirements, equipment 
needs, and costs. 
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8.3 Monitoring 
Stormwater monitoring is not currently required for the Tonasket system and not performed. 

8.4 Emergency Response 
The City of Tonasket does not have an emergency response plan specific to stormwater.  Emergency 
response for stormwater emergencies could utilize the Okanogan County Emergency Response Plan for 
natural disasters and floods as a resource.   

The Public Works Department has an informal emergency response to flooding on Whitcomb Avenue/US 
97.  The response is upon receiving information or notification of pending significant rainfall Public Works 
staff is to travel to the sump grate locations at the intersections of Third Street and Whitcomb and Fourth 
Street and Whitcomb and manually remove stormwater inlet grates to increase flow into the conveyance 
system and lower flood conditions in the roadways at those intersections.  This procedure creates obvious 
safety concerns and is intended to be rectified by proposed stormwater facilities improvements proposed 
in this Plan.  

8.5 Safety Procedures 
The Public Works Department endeavors to provide a safe place of employment for all personnel. The 
Department focuses on safety to reduce employee injuries, decrease lost workdays, and maintain 
equipment and property in working order. Superintendent responsibilities include training employees on-
the-job in all practices and equipment necessary to perform their duties. Part of this on-the-job training 
includes instructing employees concerning the proper use and care of personal protective equipment and 
making employees aware of hazardous materials they may be exposed to. The superintendent is also 
responsible for providing ongoing training in all aspects of the employees’ work environment and providing 
up-to-date safety procedures. 

The Public Works Department endeavors to provide its employees with ongoing training opportunities. The 
company has provided or required certain training for all Public Works Department staff. Possible training 
could include: 

• Forklift 

• Traffic Flagging  

• Electrical Safety  

• Defensive Driving 

• Hearing Conservation 

• Hazards Communications 

• Respiratory Protection 

• Blood Borne Pathogens 

• Personal Protective Equipment 

• Lockout/Tagout (Energy Control) 

• Construction Equipment and Machines 

• Proper Asbestos-Cement Pipe Handling Procedures 

• First Aid (all workers required to maintain certification) 

• Confined Space Entry Requirements/Limitations/Equipment 
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• Competent Person Training (Excavation/Trenching/Shoring) 

• Cardio-Pulmonary Resuscitation (all workers required to maintain certification) 

• Chlorine Handling 

Public Works Department personnel are required to attend regularly scheduled safety meetings. A 
designated safety officer is to maintain the records for the safety meetings. The Department keeps the 
following safety documents in the office for reference: 

• Accident Prevention Plan 

• Anthrax Exposure 

• Buildings & Grounds Inspection 

• Back Safety / Safe Lifting 

• CDL Rules and Guidelines 

• Circle of Safety / Vehicle Inspection 

• Cold Weather / Hypothermia 

• Confined Space 

• Confined Space Permits (Forms & Test Results) 

• Crime Prevention / Lockdown 

• Defensive Driving 

• Dump Truck Safety 

• Emergency Response Plan  

• Hazard Recognition 

• Heat Exposure 

• Ladder Safety 

• Lyme Disease 

• Mayday  

• Medical First Aid 

• Methamphetamines 

• Material Safety Data Sheet 

• Non-Permit Confined Space 

• Occupational Hearing Conservation 

• Personal Protective Equipment 

• Recognizing and Reducing Stress 

• Sexual Harassment 

• Skin Cancer 

• Slings, Chains and Rope Care & Usage 

• Small Tool Usage and Guarding 

• Spill Prevention / HAZMAT 

• Trenching and Shoring  

• Workplace Violence 
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8.5.1 Customer Complaints 
Customer complaints regarding stormwater are accepted directly in the Public Works Department office or 
through City Hall. Public Works staff review complaints and investigate as necessary. No recording of 
complaints nor actions taken is performed at this time. 

8.6 Operation and Maintenance Improvements 
No changes in the O&M program or procedures are planned at this time.   

The emergency procedure of removing stormwater inlet grates at the intersections of Whitcomb and Third 
Street and Fourth Street is expected to end with proposed facility improvements identified in this Plan. 
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Appendix A    Wetlands Inventory Map, Tonasket, WA 

  NRCS Soils Map for Tonasket, WA 
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Hydrologic Soil Group—Okanogan County Area, Washington
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Hydrologic Soil Group

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

224 Cashmere fine sandy 
loam, 0 to 3 percent 
slopes

A 1.2 0.1%

225 Cashmere fine sandy 
loam, 3 to 8 percent 
slopes

A 77.1 7.6%

226 Cashmere fine sandy 
loam, 8 to 15 percent 
slopes

A 23.7 2.3%

227 Cashmere fine sandy 
loam, 15 to 25 percent 
slopes

A 27.2 2.7%

228 Cashmont sandy loam, 
0 to 3 percent slopes

A 3.4 0.3%

229 Cashmont sandy loam, 
3 to 8 percent slopes

A 157.9 15.5%

230 Cashmont sandy loam, 
8 to 15 percent slopes

A 87.1 8.5%

232 Cashmont gravelly 
sandy loam, 0 to 8 
percent slopes

A 21.0 2.1%

233 Cashmont sandy loam, 
0 to 25 percent 
slopes, extremely 
stony

A 11.0 1.1%

245 Colville silt loam, 0 to 3 
percent slopes

B/D 16.9 1.7%

274 Ewall loamy fine sand, 0 
to 15 percent slopes

A 7.8 0.8%

431 Okanogan loam, 0 to 5 
percent slopes

B 21.5 2.1%

455 Pogue fine sandy loam, 
0 to 5 percent slopes

A 2.0 0.2%

456 Pogue fine sandy loam, 
3 to 8 percent slopes

A 85.2 8.3%

457 Pogue fine sandy loam, 
8 to 15 percent slopes

A 128.7 12.6%

458 Pogue fine sandy loam, 
10 to 25 percent 
slopes

A 4.1 0.4%

459 Pogue gravelly fine 
sandy loam, 0 to 25 
percent slopes, 
extremely stony

A 22.4 2.2%

Hydrologic Soil Group—Okanogan County Area, Washington

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/29/2019
Page 3 of 5



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

460 Pogue gravelly fine 
sandy loam, 25 to 65 
percent slopes, 
extremely stony

A 130.0 12.7%

461 Pogue gravelly fine 
sandy loam, 0 to 8 
percent slopes

A 21.9 2.1%

462 Pogue gravelly fine 
sandy loam, 8 to 25 
percent slopes

A 45.2 4.4%

475 Riverwash 5.9 0.6%

476 Rock outcrop 0.1 0.0%

523 Tonasket silt loam, 3 to 
8 percent slopes

C 8.6 0.8%

524 Tonasket silt loam, 8 to 
15 percent slopes

C 14.4 1.4%

526 Tonasket silt loam, 25 to 
45 percent slopes

C 56.1 5.5%

558 Water 39.8 3.9%

569 Xerofluvents, wet, 0 to 3 
percent slopes

B 1.3 0.1%

Totals for Area of Interest 1,021.7 100.0%

Hydrologic Soil Group—Okanogan County Area, Washington

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/29/2019
Page 4 of 5



Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Okanogan County Area, Washington

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/29/2019
Page 5 of 5
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Project Description
5825-Tonasket Proposed-2019 Inlet Basins.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Hydrodynamic
YES
YES

Analysis Options
Mar 20, 2019 00:00:00
Mar 21, 2019 00:00:00
Mar 20, 2019 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
2
143
103
47
14
0
39
3
86
2
81
0
0
0
3
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 50-year Time Series 50-yr Type II Intensity inches Washington Okanogan 50 2.00 SCS Type II 24-hr
2 Rain Gage-01 Time Series 6-MO Type-2 Cumulative inches 0.00

        Outlets ......................................................
Pollutants ..........................................................
Land Uses ........................................................

Links..................................................................
        Channels ..................................................
        Pipes ........................................................
        Pumps ......................................................
        Orifices .....................................................
        Weirs ........................................................

Nodes................................................................
        Junctions ..................................................
        Outfalls .....................................................
        Flow Diversions ........................................
        Inlets .........................................................
        Storage Nodes .........................................

Runoff (Dry Weather) Time Step ......................
Runoff (Wet Weather) Time Step .....................
Reporting Time Step .........................................
Routing Time Step ............................................

Rain Gages .......................................................
Subbasins..........................................................

Enable Overflow Ponding at Nodes ..................
Skip Steady State Analysis Time Periods .........

Start Analysis On ..............................................
End Analysis On ...............................................
Start Reporting On ............................................
Antecedent Dry Days ........................................

File Name .........................................................

Flow Units .........................................................
Elevation Type ..................................................
Hydrology Method .............................................
Time of Concentration (TOC) Method ..............
Link Routing Method .........................................
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Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 97_East_1st 0.42 484.00 98.00 0.83 0.63 0.26 0.39        0  00:06:00
2 97_East_2nd 0.32 484.00 98.00 0.83 0.62 0.20 0.30        0  00:06:00
3 97_West_1st 0.68 484.00 98.00 0.83 0.63 0.43 0.63        0  00:06:00
4 97_West_2nd 0.37 484.00 98.00 0.83 0.63 0.23 0.35        0  00:06:00
5 A_Rd_State 4.20 484.00 98.00 0.83 0.63 2.63 3.68        0  00:08:11
6 A1_State 2.05 484.00 61.00 0.83 0.00 0.00 0.00        0  00:21:07
7 A2_State 3.45 484.00 77.00 0.83 0.02 0.06 0.01        0  00:34:49
8 A3_State 0.73 484.00 61.00 0.83 0.00 0.00 0.00        0  00:19:10
9 A4_State 2.04 484.00 68.00 0.83 0.00 0.00 0.00        0  00:20:04

10 A5_State 1.70 484.00 57.00 0.83 0.00 0.00 0.00        0  00:14:00
11 A6_State 1.42 484.00 57.00 0.83 0.00 0.00 0.00        0  00:14:00
12 B_Rd_State 1.66 484.00 98.00 0.83 0.63 1.04 1.55        0  00:06:00
13 B1_State 0.43 484.00 68.00 0.83 0.00 0.00 0.00        0  00:18:03
14 B2_State 0.77 484.00 54.00 0.83 0.00 0.00 0.00        0  00:18:34
15 B3_Pt_5 3.67 484.00 61.00 0.83 0.00 0.00 0.00        0  00:18:44
16 C_Rds_State 1.71 484.00 98.00 0.83 0.63 1.07 1.60        0  00:06:00
17 C1_State 1.06 484.00 54.00 0.83 0.00 0.00 0.00        0  00:15:46
18 C2_State 1.93 484.00 61.00 0.83 0.00 0.00 0.00        0  00:15:09
19 C3_Rds2_State 0.64 484.00 98.00 0.83 0.63 0.40 0.59        0  00:06:00
20 C3_State 0.80 484.00 57.00 0.83 0.00 0.00 0.00        0  00:16:28
21 D_Rds_Pt_2 0.81 484.00 98.00 0.83 0.63 0.50 0.75        0  00:06:00
22 D1_Pt_2 8.93 484.00 57.80 0.83 0.00 0.00 0.00        0  00:12:20
23 E_97@4th 0.19 484.00 98.00 0.83 0.62 0.12 0.18        0  00:06:00
24 E_97@5th 0.18 484.00 98.00 0.83 0.62 0.11 0.17        0  00:06:00
25 E1_Pt_6 1.12 484.00 57.00 0.83 0.00 0.00 0.00        0  00:17:33
26 E10_Pt_6 0.87 484.00 89.00 0.83 0.19 0.16 0.22        0  00:06:00
27 E11_Pt_6 0.87 484.00 98.00 0.83 0.63 0.55 0.81        0  00:06:00
28 E2_Pt_6 1.92 484.00 57.00 0.83 0.00 0.00 0.00        0  00:17:09
29 E3_Pt_6 0.45 484.00 57.00 0.83 0.00 0.00 0.00        0  00:15:46
30 E4_Pt_6 0.22 484.00 57.00 0.83 0.00 0.00 0.00        0  00:16:07
31 E5_Pt_6 0.95 484.00 57.00 0.83 0.00 0.00 0.00        0  00:16:00
32 E6_Pt_6 0.88 484.00 57.00 0.83 0.00 0.00 0.00        0  00:15:12
33 E7_Pt_6 0.96 484.00 57.00 0.83 0.00 0.00 0.00        0  00:14:48
34 E8_Pt_6 0.87 484.00 57.00 0.83 0.00 0.00 0.00        0  00:14:50
35 E9_Pt_6 0.96 484.00 61.00 0.83 0.00 0.00 0.00        0  00:12:43
36 East_97_7th 0.24 484.00 98.00 0.83 0.62 0.15 0.22        0  00:06:00
37 F_Rds_Pt_9 0.69 484.00 98.00 0.83 0.63 0.43 0.64        0  00:06:00
38 F1_Pt_6 1.24 484.00 57.00 0.83 0.00 0.00 0.00        0  00:19:27
39 F2_Pt_7 1.07 484.00 57.00 0.83 0.00 0.00 0.00        0  00:16:58
40 F3_Pt_9 4.66 484.00 69.00 0.83 0.00 0.00 0.00        0  00:15:45
41 F4_Pt_8 2.02 484.00 89.00 0.83 0.19 0.38 0.51        0  00:07:14
42 G_Rds_Pt_7 0.74 484.00 98.00 0.83 0.63 0.46 0.69        0  00:06:00
43 G1_Pt_7 0.50 484.00 57.00 0.83 0.00 0.00 0.00        0  00:16:54
44 G2_Pt_9 3.12 484.00 39.00 0.83 0.00 0.00 0.00        0  00:30:57
45 G3_Pt_10 3.16 484.00 81.00 0.83 0.05 0.15 0.07        0  00:08:33
46 G4_Pt_7 1.68 484.00 39.00 0.83 0.00 0.00 0.00        0  00:37:09
47 H_Rds_Pt_10 1.49 484.00 98.00 0.83 0.63 0.93 1.39        0  00:06:00
48 H_Rds_Pt_11 0.86 484.00 98.00 0.83 0.63 0.54 0.80        0  00:06:00
49 H1_Pt_11 2.61 484.00 57.00 0.83 0.00 0.00 0.00        0  00:16:53
50 H2_Pt_11 0.76 484.00 57.00 0.83 0.00 0.00 0.00        0  00:16:36
51 H3_Pt11 0.76 484.00 57.00 0.83 0.00 0.00 0.00        0  00:19:54
52 I_Rds_Pt_9 0.45 484.00 98.00 0.83 0.63 0.28 0.42        0  00:06:00
53 I1_Pt_18 0.92 484.00 54.00 0.83 0.00 0.00 0.00        0  00:19:23
54 I2_Pt_9 0.82 484.00 57.00 0.83 0.00 0.00 0.00        0  00:16:22
55 J_Rds_Pt_18 0.88 484.00 98.00 0.83 0.63 0.55 0.82        0  00:06:00
56 J_Rds_Pt_7 0.47 484.00 98.00 0.83 0.63 0.30 0.44        0  00:06:00
57 J1_Pt_18 0.90 484.00 61.00 0.83 0.00 0.00 0.00        0  00:22:57
58 J2_Pt_9 1.22 484.00 61.00 0.83 0.00 0.00 0.00        0  00:19:27
59 K_Rds_Pt_18 1.58 484.00 98.00 0.83 0.63 0.99 1.47        0  00:06:00
60 K1_Pt_18 1.85 484.00 61.00 0.83 0.00 0.00 0.00        0  00:22:54
61 K2_Pt_18 2.92 484.00 61.00 0.83 0.00 0.00 0.00        0  00:20:57
62 K3_Pt_18 1.90 484.00 61.00 0.83 0.00 0.00 0.00        0  00:18:54
63 L_Rds_Pt_18 0.65 484.00 98.00 0.83 0.63 0.41 0.60        0  00:06:00
64 L_Rds_Pt_7 0.53 484.00 98.00 0.83 0.63 0.33 0.49        0  00:06:00
65 L1_Pt_18 0.45 484.00 61.00 0.83 0.00 0.00 0.00        0  00:19:06
66 L2_Pt_7 1.59 484.00 81.00 0.83 0.05 0.08 0.03        0  00:10:06
67 M_Rd_Pt_1 2.84 484.00 98.00 0.83 0.63 1.78 2.65        0  00:06:00
68 M1_Pt_1 7.80 484.00 51.00 0.83 0.00 0.00 0.00        0  00:11:48
69 M1_Tonasket_Ave 0.85 484.00 98.00 0.83 0.63 0.53 0.79        0  00:06:00
70 M1_Winesap_ST 0.98 484.00 98.00 0.83 0.63 0.62 0.91        0  00:06:00
71 M2_Pt_1 1.71 484.00 54.00 0.83 0.00 0.00 0.00        0  00:12:33
72 M3_Pt_1 1.03 484.00 89.00 0.83 0.19 0.19 0.26        0  00:06:00
73 N_4th@97 5.18 484.00 98.00 0.83 0.63 3.24 4.83        0  00:06:00
74 N_4th@Western 0.20 484.00 98.00 0.83 0.62 0.12 0.19        0  00:06:00
75 N_5th@97 1.02 484.00 98.00 0.83 0.63 0.64 0.95        0  00:06:00
76 N_6th@97 0.22 484.00 98.00 0.83 0.62 0.14 0.21        0  00:06:00
77 N_Rds_Pt_5 1.05 484.00 98.00 0.83 0.63 0.66 0.98        0  00:06:00
78 N1_Pt_3 2.91 484.00 51.00 0.83 0.00 0.00 0.00        0  00:12:24
79 N1_Rds_Pt_1 0.44 484.00 98.00 0.83 0.63 0.27 0.41        0  00:06:00
80 N1_Rds_Pt_5 0.44 484.00 98.00 0.83 0.63 0.28 0.41        0  00:06:00
81 North_3rd@97 0.36 484.00 98.00 0.83 0.63 0.22 0.33        0  00:06:00
82 O_Rds_State 3.13 484.00 98.00 0.83 0.63 1.96 2.81        0  00:07:18
83 O1_State 1.66 484.00 57.00 0.83 0.00 0.00 0.00        0  00:18:51
84 O2_Pt_5 1.91 484.00 61.00 0.83 0.00 0.00 0.00        0  00:13:32
85 O2_Rds_Pt_5 1.26 484.00 98.00 0.83 0.63 0.79 1.17        0  00:06:00
86 O2_Rds2_Pt_5 0.35 484.00 98.00 0.83 0.63 0.22 0.33        0  00:06:00
87 P_RD_State 2.42 484.00 98.00 0.83 0.63 1.51 2.26        0  00:06:00
88 P1_State 1.37 484.00 61.00 0.83 0.00 0.00 0.00        0  00:17:46
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Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
89 P2_Pt_5 0.84 484.00 77.00 0.83 0.02 0.01 0.00        0  00:15:07
90 P2_Rds_2-St 0.32 484.00 98.00 0.83 0.62 0.20 0.30        0  00:06:00
91 P2_Rds2_2-St 0.23 484.00 98.00 0.83 0.62 0.14 0.21        0  00:06:00
92 P3_Pt_4 0.85 484.00 89.00 0.83 0.19 0.16 0.22        0  00:06:00
93 Q_Rds2_97 0.30 484.00 98.00 0.83 0.62 0.19 0.28        0  00:06:00
94 Q1_Pt_5 0.97 484.00 57.00 0.83 0.00 0.00 0.00        0  00:16:30
95 Q1_Rds_State 0.32 484.00 98.00 0.83 0.62 0.20 0.30        0  00:06:00
96 Q1_Rds2_State 0.49 484.00 98.00 0.83 0.63 0.30 0.45        0  00:06:00
97 Q2_Pt_5 0.65 484.00 61.00 0.83 0.00 0.00 0.00        0  00:16:32
98 Q3_Pt_5 0.96 484.00 77.00 0.83 0.02 0.02 0.00        0  00:15:19
99 Q3_Rds_State 0.32 484.00 98.00 0.83 0.62 0.20 0.30        0  00:06:00

100 Q3_Rds2_State 0.45 484.00 98.00 0.83 0.63 0.28 0.42        0  00:06:00
101 Q4_Pt_5 0.95 484.00 89.00 0.83 0.19 0.18 0.24        0  00:06:55
102 Q5_Pt_6 0.96 484.00 89.00 0.83 0.19 0.18 0.24        0  00:08:04
103 R_RD_2 0.63 484.00 98.00 0.83 0.63 0.39 0.59        0  00:06:00
104 R_Rd_Pt_1 0.68 484.00 98.00 0.83 0.63 0.43 0.64        0  00:06:00
105 R1_Pt_1 0.27 484.00 39.00 0.83 0.00 0.00 0.00        0  00:18:18
106 S_5th@97 0.73 484.00 98.00 0.83 0.63 0.46 0.68        0  00:06:00
107 S_6th@97 0.16 484.00 98.00 0.83 0.62 0.10 0.15        0  00:06:00
108 S_Rds_Pt_1 1.09 484.00 98.00 0.83 0.63 0.69 1.02        0  00:06:00
109 S1_Pt_14 1.34 484.00 81.00 0.83 0.05 0.06 0.02        0  00:20:23
110 S2_Pt_14 1.59 484.00 89.00 0.83 0.19 0.30 0.33        0  00:14:58
111 S2_Rds_Pt_14 3.53 484.00 98.00 0.83 0.63 2.21 3.30        0  00:06:00
112 S3_Pt_14 4.07 484.00 89.00 0.83 0.19 0.76 0.97        0  00:09:51
113 S3_Pt_3 0.29 484.00 72.00 0.83 0.00 0.00 0.00        0  00:23:33
114 S3_Rds_3-St 0.38 484.00 98.00 0.83 0.63 0.24 0.35        0  00:06:00
115 South_3rd@97 0.22 484.00 98.00 0.83 0.62 0.14 0.21        0  00:06:00
116 South_4th@97 2.64 484.00 98.00 0.83 0.63 1.66 2.47        0  00:06:00
117 T_Rds2_Pt_5 0.51 484.00 98.00 0.83 0.63 0.32 0.48        0  00:06:00
118 U_Rds_Pt_12 1.49 484.00 98.00 0.83 0.63 0.94 1.39        0  00:06:00
119 U_Rds_Pt_13 1.48 484.00 98.00 0.83 0.63 0.93 1.38        0  00:06:00
120 U_Rds_Pt_14 0.26 484.00 98.00 0.83 0.62 0.16 0.24        0  00:06:00
121 U_Rds2_Pt_13 0.38 484.00 98.00 0.83 0.63 0.24 0.35        0  00:06:00
122 U_Rds2_Pt_14 0.50 484.00 98.00 0.83 0.63 0.31 0.47        0  00:06:00
123 U1_Pt_14 1.94 484.00 98.00 0.83 0.63 1.22 1.63        0  00:10:01
124 U2_Pt_13 1.74 484.00 98.00 0.83 0.63 1.09 1.45        0  00:09:58
125 U3_Pt_13 1.91 484.00 98.00 0.83 0.63 1.20 1.51        0  00:12:31
126 U4_Pt_12 2.64 484.00 89.00 0.83 0.19 0.49 0.65        0  00:08:50
127 US97_3-4_East 0.30 484.00 98.00 0.83 0.62 0.19 0.29        0  00:06:00
128 V_Rds_Pt_15 0.36 484.00 98.00 0.83 0.63 0.22 0.33        0  00:06:00
129 V_Rds2_Pt_15 0.13 484.00 98.00 0.83 0.61 0.08 0.12        0  00:06:00
130 W_97@4th 0.45 484.00 98.00 0.83 0.63 0.28 0.42        0  00:06:00
131 W_97@5th 0.42 484.00 98.00 0.83 0.63 0.26 0.39        0  00:06:00
132 W_Rds_Pt_15 0.41 484.00 98.00 0.83 0.63 0.26 0.38        0  00:06:00
133 W1_Pt_15 2.11 484.00 89.00 0.83 0.19 0.39 0.54        0  00:06:00
134 W2_Pt_15 1.96 484.00 89.00 0.83 0.19 0.37 0.48        0  00:08:46
135 West_97_6th 0.46 484.00 98.00 0.83 0.63 0.29 0.42        0  00:06:00
136 X_Rds_Pt_16 0.38 484.00 98.00 0.83 0.63 0.23 0.35        0  00:06:00
137 X_Rds_Pt_17 0.68 484.00 98.00 0.83 0.63 0.42 0.63        0  00:06:00
138 X_Rds2_Pt_13 0.05 484.00 98.00 0.83 0.49 0.03 0.05        0  00:06:00
139 X1_Pt_16 3.16 484.00 57.00 0.83 0.00 0.00 0.00        0  00:25:09
140 X2_Pt_17 1.17 484.00 57.00 0.83 0.00 0.00 0.00        0  00:25:19
141 Y_Rds_Pt_17 0.78 484.00 98.00 0.83 0.63 0.49 0.73        0  00:06:00
142 Y_Rds2_Pt_13 0.06 484.00 98.00 0.83 0.51 0.03 0.05        0  00:06:00
143 Y1_Pt_17 1.77 484.00 98.00 0.83 0.63 1.11 1.37        0  00:13:38
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Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 CB_97_7.1 Junction 919.10 921.00 0.00 921.00 10.00 1.41 919.66 0.00 1.34 0  00:00 0.00 0.00
2 CB_97_7.2 Junction 918.40 922.00 0.00 922.00 10.00 3.05 919.61 0.00 2.39 0  00:00 0.00 0.00
3 CB_Hen_4.1 Junction 890.50 900.70 0.00 900.70 10.00 1.97 891.14 0.00 9.56 0  00:00 0.00 0.00
4 CB_Locust_1.4 Junction 897.02 901.33 0.00 901.33 10.00 1.69 897.41 0.00 3.92 0  00:00 0.00 0.00
5 CB_West_3.1 Junction 900.20 907.00 0.00 907.00 10.00 2.00 901.43 0.00 5.57 0  00:00 0.00 0.00
6 CB_West_3.2 Junction 901.00 907.00 0.00 907.00 10.00 3.89 902.80 0.00 4.20 0  00:00 0.00 0.00
7 CB_West_3.3 Junction 900.40 907.00 0.00 907.00 10.00 0.95 903.31 0.00 3.69 0  00:00 0.00 0.00
8 CB_West_3.4 Junction 900.07 906.00 0.00 906.00 10.00 0.24 901.21 0.00 4.79 0  00:00 0.00 0.00
9 CB_West_4.1 Junction 900.25 907.00 0.00 907.00 10.00 0.02 901.60 0.00 5.40 0  00:00 0.00 0.00

10 CB_West_4.2 Junction 900.75 907.50 0.00 907.50 10.00 0.35 901.85 0.00 5.65 0  00:00 0.00 0.00
11 CB_West_4.3 Junction 900.24 907.50 0.00 907.50 10.00 0.18 901.61 0.00 5.89 0  00:00 0.00 0.00
12 CB_West_6 Junction 907.80 914.60 0.00 914.60 240.00 2.25 911.61 0.00 2.99 0  00:00 0.00 0.00
13 CB_Whit_3.2 Junction 906.00 913.50 0.00 913.50 240.00 2.34 906.84 0.00 6.66 0  00:00 0.00 0.00
14 CB_Whit_3.3 Junction 906.10 913.50 0.00 913.50 240.00 0.81 907.38 0.00 6.12 0  00:00 0.00 0.00
15 CB_Whit_4.2 Junction 910.40 912.00 0.00 912.00 10.00 2.65 911.07 0.00 0.93 0  00:00 0.00 0.00
16 CB_Whit_4.3 Junction 910.60 912.00 0.00 912.00 10.00 4.78 911.43 0.00 0.92 0  00:00 0.00 0.00
17 CB_Whit_5.1 Junction 909.60 916.00 0.00 916.00 10.00 0.38 910.33 0.00 5.67 0  00:00 0.00 0.00
18 CB_Whit_5.2 Junction 909.50 916.00 0.00 916.00 10.00 1.62 910.51 0.00 5.49 0  00:00 0.00 0.00
19 CB_Whit_6s Junction 915.00 919.00 0.00 0.00 0.00 0.49 915.60 0.00 3.40 0  00:00 0.00 0.00
20 CB_WhitWest_4 Junction 905.50 908.00 0.00 908.00 10.00 0.00 905.50 0.00 2.50 0  00:00 0.00 0.00
21 MH_1st&97 Junction 910.47 920.00 0.00 0.00 0.00 4.87 911.20 0.00 8.80 0  00:00 0.00 0.00
22 MH_2nd&97 Junction 907.31 910.00 0.00 910.00 100.00 5.96 908.00 0.00 2.00 0  00:00 0.00 0.00
23 MH_3rd&97 Junction 903.00 911.35 0.00 0.00 0.00 19.89 904.40 0.00 6.95 0  00:00 0.00 0.00
24 MH_4th&97 Junction 907.00 914.26 0.00 914.26 100.00 13.16 907.84 0.00 6.42 0  00:00 0.00 0.00
25 MH_5th&97 Junction 908.80 914.44 0.00 914.44 100.00 4.75 910.31 0.00 4.13 0  00:00 0.00 0.00
26 MH_6th&97 Junction 914.50 919.37 0.00 919.37 100.00 2.30 915.39 0.00 3.98 0  00:00 0.00 0.00
27 MH_Bon_6 Junction 960.01 978.29 0.00 978.29 100.00 2.04 960.31 0.00 17.98 0  00:00 0.00 0.00
28 MH_Hen_1 Junction 891.15 893.14 0.00 893.14 100.00 1.68 891.53 0.00 1.61 0  00:00 0.00 0.00
29 MH_Hen_4 Junction 888.92 895.00 0.00 895.00 100.00 2.90 889.64 0.00 5.36 0  00:00 0.00 0.00
30 MH_Locust_1.1 Junction 896.56 901.98 0.00 901.98 100.00 1.32 897.65 0.00 4.33 0  00:00 0.00 0.00
31 MH_Locust_3 Junction 894.43 902.53 0.00 902.53 100.00 44.20 896.39 0.00 6.13 0  00:00 0.00 0.00
32 MH_Locust_4 Junction 894.92 905.13 0.00 905.13 100.00 0.44 895.12 0.00 10.01 0  00:00 0.00 0.00
33 MH_PT_9 Junction 924.71 929.23 0.00 929.23 100.00 0.64 924.95 0.00 4.28 0  00:00 0.00 0.00
34 MH_RR_4 Junction 891.84 900.00 0.00 900.00 100.00 0.43 892.04 0.00 7.96 0  00:00 0.00 0.00
35 MH_RRHen_4 Junction 890.04 898.00 0.00 898.00 100.00 2.90 890.59 0.00 7.41 0  00:00 0.00 0.00
36 MH_West_3.1 Junction 899.27 905.00 0.00 905.00 100.00 24.44 900.83 0.00 4.17 0  00:00 0.00 0.00
37 MH_West_3.2 Junction 897.80 905.00 0.00 905.00 100.00 44.16 899.44 0.00 5.56 0  00:00 0.00 0.00
38 MH_West_3.3 Junction 899.96 905.00 0.00 905.00 240.00 8.89 901.11 0.00 3.89 0  00:00 0.00 0.00
39 MH_West_3/4 Junction 899.48 905.00 0.00 905.00 100.00 15.70 901.21 0.00 3.79 0  00:00 0.00 0.00
40 MH_West_4.1 Junction 899.50 907.46 0.00 907.46 100.00 15.52 901.60 0.00 5.86 0  00:00 0.00 0.00
41 MH_West_4.2 Junction 900.50 908.00 0.00 908.00 100.00 1.73 901.81 0.00 6.19 0  00:00 0.00 0.00
42 MH_West_4.3 Junction 896.14 907.71 0.00 907.71 100.00 0.10 896.28 0.00 11.43 0  00:00 0.00 0.00
43 MH_West_Delish.1 Junction 913.33 919.19 0.00 919.19 100.00 1.83 913.88 0.00 5.31 0  00:00 0.00 0.00
44 MH_West_Delish.2 Junction 914.79 920.00 0.00 920.00 100.00 1.84 915.17 0.00 4.83 0  00:00 0.00 0.00
45 MH_Whit_3.2 Junction 905.88 909.81 0.00 909.81 100.00 3.16 906.34 0.00 3.47 0  00:00 0.00 0.00
46 MH_Whit_5.1 Junction 909.50 913.99 0.00 913.99 100.00 2.84 910.58 0.00 3.42 0  00:00 0.00 0.00
47 NEW 3rd Inlets Junction 917.00 922.00 0.00 939.00 100.00 12.25 917.69 0.00 4.31 0  00:00 0.00 0.00
48 MH_West_6 Outfall 907.50 2.25 908.17
49 Out-19 Outfall 923.00 2.74 923.46
50 Out-20 Outfall 980.00 0.00 980.00
51 Out-21 Outfall 990.00 0.00 990.00
52 Out-22 Outfall 1000.00 0.63 1000.00
53 Out-56 Outfall 0.00 0.79 0.00
54 Out-57 Outfall 0.00 0.91 0.00
55 Out-59 Outfall 915.00 1.55 915.37
56 Out-A Outfall 891.45 44.36 893.19
57 Out-B Outfall 917.00 3.05 917.51
58 Out-C Outfall 888.00 2.90 888.68
59 Out-D Outfall 887.15 1.68 887.52
60 Out-E Outfall 900.00 1.77 900.55
61 Tona-DW Outfall 939.00 0.41 939.00
62 DW_Hav_1 Storage Node 980.00 990.00 0.00 0.00 0.00 980.00 0.00 0.00
63 DW_Hav_2 Storage Node 990.00 1000.00 0.00 0.00 0.00 990.00 0.00 0.00
64 DW_Hav_3 Storage Node 1000.00 1010.00 0.00 0.00 0.73 1006.27 0.00 0.00
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  5825-Tonasket Proposed     

Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 CB_97_7.1 919.10 921.00 1.90 0.00 -919.10 921.00 0.00 10.00 0.00
2 CB_97_7.2 918.40 922.00 3.60 0.00 -918.40 922.00 0.00 10.00 0.00
3 CB_Hen_4.1 890.50 900.70 10.20 0.00 -890.50 900.70 0.00 10.00 0.00
4 CB_Locust_1.4 897.02 901.33 4.31 0.00 -897.02 901.33 0.00 10.00 0.00
5 CB_West_3.1 900.20 907.00 6.80 0.00 -900.20 907.00 0.00 10.00 0.00
6 CB_West_3.2 901.00 907.00 6.00 0.00 -901.00 907.00 0.00 10.00 0.00
7 CB_West_3.3 900.40 907.00 6.60 0.00 -900.40 907.00 0.00 10.00 0.00
8 CB_West_3.4 900.07 906.00 5.93 0.00 -900.07 906.00 0.00 10.00 0.00
9 CB_West_4.1 900.25 907.00 6.75 0.00 -900.25 907.00 0.00 10.00 0.00

10 CB_West_4.2 900.75 907.50 6.75 0.00 -900.75 907.50 0.00 10.00 0.00
11 CB_West_4.3 900.24 907.50 7.26 0.00 -900.24 907.50 0.00 10.00 0.00
12 CB_West_6 907.80 914.60 6.80 0.00 -907.80 914.60 0.00 240.00 0.00
13 CB_Whit_3.2 906.00 913.50 7.50 0.00 -906.00 913.50 0.00 240.00 0.00
14 CB_Whit_3.3 906.10 913.50 7.40 0.00 -906.10 913.50 0.00 240.00 0.00
15 CB_Whit_4.2 910.40 912.00 1.60 0.00 -910.40 912.00 0.00 10.00 0.00
16 CB_Whit_4.3 910.60 912.00 1.40 0.00 -910.60 912.00 0.00 10.00 0.00
17 CB_Whit_5.1 909.60 916.00 6.40 0.00 -909.60 916.00 0.00 10.00 0.00
18 CB_Whit_5.2 909.50 916.00 6.50 0.00 -909.50 916.00 0.00 10.00 0.00
19 CB_Whit_6s 915.00 919.00 4.00 0.00 -915.00 0.00 -919.00 0.00 0.00
20 CB_WhitWest_4 905.50 908.00 2.50 0.00 -905.50 908.00 0.00 10.00 0.00
21 MH_1st&97 910.47 920.00 9.53 0.00 -910.47 0.00 -920.00 0.00 0.00
22 MH_2nd&97 907.31 910.00 2.69 0.00 -907.31 910.00 0.00 100.00 0.00
23 MH_3rd&97 903.00 911.35 8.35 0.00 -903.00 0.00 -911.35 0.00 0.00
24 MH_4th&97 907.00 914.26 7.26 0.00 -907.00 914.26 0.00 100.00 0.00
25 MH_5th&97 908.80 914.44 5.64 0.00 -908.80 914.44 0.00 100.00 0.00
26 MH_6th&97 914.50 919.37 4.87 0.00 -914.50 919.37 0.00 100.00 0.00
27 MH_Bon_6 960.01 978.29 18.28 0.00 -960.01 978.29 0.00 100.00 0.00
28 MH_Hen_1 891.15 893.14 1.99 0.00 -891.15 893.14 0.00 100.00 0.00
29 MH_Hen_4 888.92 895.00 6.08 0.00 -888.92 895.00 0.00 100.00 0.00
30 MH_Locust_1.1 896.56 901.98 5.42 0.00 -896.56 901.98 0.00 100.00 0.00
31 MH_Locust_3 894.43 902.53 8.10 0.00 -894.43 902.53 0.00 100.00 0.00
32 MH_Locust_4 894.92 905.13 10.21 0.00 -894.92 905.13 0.00 100.00 0.00
33 MH_PT_9 924.71 929.23 4.52 0.00 -924.71 929.23 0.00 100.00 0.00
34 MH_RR_4 891.84 900.00 8.16 0.00 -891.84 900.00 0.00 100.00 0.00
35 MH_RRHen_4 890.04 898.00 7.96 0.00 -890.04 898.00 0.00 100.00 0.00
36 MH_West_3.1 899.27 905.00 5.73 0.00 -899.27 905.00 0.00 100.00 0.00
37 MH_West_3.2 897.80 905.00 7.20 0.00 -897.80 905.00 0.00 100.00 0.00
38 MH_West_3.3 899.96 905.00 5.04 0.00 -899.96 905.00 0.00 240.00 0.00
39 MH_West_3/4 899.48 905.00 5.52 0.00 -899.48 905.00 0.00 100.00 0.00
40 MH_West_4.1 899.50 907.46 7.96 0.00 -899.50 907.46 0.00 100.00 0.00
41 MH_West_4.2 900.50 908.00 7.50 0.00 -900.50 908.00 0.00 100.00 0.00
42 MH_West_4.3 896.14 907.71 11.57 0.00 -896.14 907.71 0.00 100.00 0.00
43 MH_West_Delish.1 913.33 919.19 5.86 0.00 -913.33 919.19 0.00 100.00 0.00
44 MH_West_Delish.2 914.79 920.00 5.21 0.00 -914.79 920.00 0.00 100.00 0.00
45 MH_Whit_3.2 905.88 909.81 3.93 0.00 -905.88 909.81 0.00 100.00 0.00
46 MH_Whit_5.1 909.50 913.99 4.49 0.00 -909.50 913.99 0.00 100.00 0.00
47 NEW 3rd Inlets 917.00 922.00 5.00 0.00 -917.00 939.00 17.00 100.00 0.00



  5825-Tonasket Proposed     

Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 CB_97_7.1 1.41 1.41 919.66 0.56 0.00 1.34 919.20 0.10 0  12:00 0  00:00 0.00 0.00
2 CB_97_7.2 3.05 1.67 919.61 1.21 0.00 2.39 918.64 0.24 0  12:00 0  00:00 0.00 0.00
3 CB_Hen_4.1 1.97 1.97 891.14 0.64 0.00 9.56 890.68 0.18 0  12:05 0  00:00 0.00 0.00
4 CB_Locust_1.4 1.69 0.33 897.41 0.39 0.00 3.92 897.14 0.12 0  12:05 0  00:00 0.00 0.00
5 CB_West_3.1 2.00 2.00 901.43 1.23 0.00 5.57 901.05 0.85 0  12:05 0  00:00 0.00 0.00
6 CB_West_3.2 3.89 3.27 902.80 1.80 0.00 4.20 902.26 1.26 0  12:00 0  00:00 0.00 0.00
7 CB_West_3.3 0.95 0.95 903.31 2.91 0.00 3.69 902.37 1.97 0  12:06 0  00:00 0.00 0.00
8 CB_West_3.4 0.24 0.24 901.21 1.14 0.00 4.79 900.24 0.17 0  12:03 0  00:00 0.00 0.00
9 CB_West_4.1 0.02 0.00 901.60 1.35 0.00 5.40 900.47 0.22 0  12:03 0  00:00 0.00 0.00

10 CB_West_4.2 0.35 0.35 901.85 1.10 0.00 5.65 900.91 0.16 0  12:03 0  00:00 0.00 0.00
11 CB_West_4.3 0.18 0.18 901.61 1.37 0.00 5.89 900.48 0.24 0  12:03 0  00:00 0.00 0.00
12 CB_West_6 2.25 2.25 911.61 3.81 0.00 2.99 908.32 0.52 0  12:00 0  00:00 0.00 0.00
13 CB_Whit_3.2 2.34 1.55 906.84 0.84 0.00 6.66 906.36 0.36 0  12:00 0  00:00 0.00 0.00
14 CB_Whit_3.3 0.81 0.81 907.38 1.28 0.00 6.12 907.00 0.90 0  12:00 0  00:00 0.00 0.00
15 CB_Whit_4.2 2.65 2.65 911.07 0.67 0.00 0.93 910.58 0.18 0  12:00 0  00:00 0.00 0.00
16 CB_Whit_4.3 4.78 4.78 911.43 0.83 0.00 0.92 910.82 0.22 0  12:00 0  00:00 0.00 0.00
17 CB_Whit_5.1 0.38 0.38 910.33 0.73 0.00 5.67 910.03 0.43 0  12:02 0  00:00 0.00 0.00
18 CB_Whit_5.2 1.62 1.62 910.51 1.01 0.00 5.49 910.08 0.58 0  12:00 0  00:00 0.00 0.00
19 CB_Whit_6s 0.49 0.49 915.60 0.60 0.00 3.40 915.36 0.36 0  12:00 0  00:00 0.00 0.00
20 CB_WhitWest_4 0.00 0.00 905.50 0.00 0.00 2.50 905.50 0.00 0  00:00 0  00:00 0.00 0.00
21 MH_1st&97 4.87 4.87 911.20 0.73 0.00 8.80 910.66 0.19 0  12:00 0  00:00 0.00 0.00
22 MH_2nd&97 5.96 1.14 908.00 0.69 0.00 2.00 907.50 0.19 0  12:00 0  00:00 0.00 0.00
23 MH_3rd&97 19.89 0.00 904.40 1.40 0.00 6.95 903.73 0.73 0  12:01 0  00:00 0.00 0.00
24 MH_4th&97 13.16 1.40 907.84 0.84 0.00 6.42 907.25 0.25 0  12:01 0  00:00 0.00 0.00
25 MH_5th&97 4.75 0.00 910.31 1.51 0.00 4.13 909.72 0.92 0  12:02 0  00:00 0.00 0.00
26 MH_6th&97 2.30 1.21 915.39 0.89 0.00 3.98 915.04 0.54 0  12:01 0  00:00 0.00 0.00
27 MH_Bon_6 2.04 0.69 960.31 0.31 0.00 17.98 960.10 0.10 0  12:00 0  00:00 0.00 0.00
28 MH_Hen_1 1.68 0.00 891.53 0.38 0.00 1.61 891.26 0.11 0  12:05 0  00:00 0.00 0.00
29 MH_Hen_4 2.90 0.00 889.64 0.72 0.00 5.36 889.13 0.21 0  12:05 0  00:00 0.00 0.00
30 MH_Locust_1.1 1.32 0.38 897.65 1.09 0.00 4.33 897.12 0.56 0  12:05 0  00:00 0.00 0.00
31 MH_Locust_3 44.20 0.00 896.39 1.96 0.00 6.13 894.96 0.53 0  12:02 0  00:00 0.00 0.00
32 MH_Locust_4 0.44 0.35 895.12 0.20 0.00 10.01 894.98 0.06 0  12:01 0  00:00 0.00 0.00
33 MH_PT_9 0.64 0.64 924.95 0.24 0.00 4.28 924.80 0.09 0  12:00 0  00:00 0.00 0.00
34 MH_RR_4 0.43 0.00 892.04 0.20 0.00 7.96 891.90 0.06 0  12:02 0  00:00 0.00 0.00
35 MH_RRHen_4 2.90 0.00 890.59 0.55 0.00 7.41 890.20 0.16 0  12:05 0  00:00 0.00 0.00
36 MH_West_3.1 24.44 0.00 900.83 1.56 0.00 4.17 899.68 0.41 0  12:03 0  00:00 0.00 0.00
37 MH_West_3.2 44.16 0.34 899.44 1.64 0.00 5.56 898.24 0.44 0  12:02 0  00:00 0.00 0.00
38 MH_West_3.3 8.89 0.00 901.11 1.15 0.00 3.89 900.24 0.28 0  12:02 0  00:00 0.00 0.00
39 MH_West_3/4 15.70 0.00 901.21 1.73 0.00 3.79 899.95 0.47 0  12:03 0  00:00 0.00 0.00
40 MH_West_4.1 15.52 2.66 901.60 2.10 0.00 5.86 900.35 0.85 0  12:03 0  00:00 0.00 0.00
41 MH_West_4.2 1.73 1.43 901.81 1.31 0.00 6.19 900.73 0.23 0  12:03 0  00:00 0.00 0.00
42 MH_West_4.3 0.10 0.00 896.28 0.14 0.00 11.43 896.18 0.04 0  12:02 0  00:00 0.00 0.00
43 MH_West_Delish.1 1.83 0.00 913.88 0.55 0.00 5.31 913.48 0.15 0  12:01 0  00:00 0.00 0.00
44 MH_West_Delish.2 1.84 0.00 915.17 0.38 0.00 4.83 914.90 0.11 0  12:00 0  00:00 0.00 0.00
45 MH_Whit_3.2 3.16 0.00 906.34 0.46 0.00 3.47 906.02 0.14 0  12:01 0  00:00 0.00 0.00
46 MH_Whit_5.1 2.84 0.64 910.58 1.08 0.00 3.42 910.02 0.52 0  12:02 0  00:00 0.00 0.00
47 NEW 3rd Inlets 12.25 12.25 917.69 0.69 0.00 4.31 917.19 0.19 0  12:00 0  00:00 0.00 0.00



  5825-Tonasket Proposed     

Channel Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Shape Height Width Manning's Entrance Exit/Bend Additional Initial Flap

ID Invert Invert Invert Invert Drop Slope Roughness Losses Losses Losses Flow Gate
Elevation Offset Elevation Offset

(ft) (ft) (ft) (ft) (ft) (ft) (%) (ft) (ft) (cfs)
1 Link-136 285.00 956.01 0.00 942.29 0.00 13.72 4.8100 Trapezoidal 3.000 5.000 0.0320 0.5000 0.5000 0.0000 0.00 No
2 Link-138 318.00 939.12 0.00 923.00 0.00 16.12 5.0700 Trapezoidal 3.000 5.020 0.0320 0.5000 0.5000 0.0000 0.00 No
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Channel Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-136 2.01 0  12:01 97.53 0.02 4.14 1.15 0.37 0.13 0.00
2 Link-138 2.74 0  12:02 100.50 0.03 4.52 1.17 0.45 0.15 0.00
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Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 Link-102 24.00 919.10 0.00 918.40 0.00 0.70 2.9200 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
2 Link-103 100.00 918.40 0.00 917.80 0.00 0.60 0.6000 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
3 Link-135 117.16 960.01 0.00 956.01 0.00 4.00 3.4100 CIRCULAR 30.000 30.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
4 Link-137 66.96 942.29 0.00 939.12 0.00 3.17 4.7300 CIRCULAR 24.000 24.000 0.0250 0.5000 0.5000 0.0000 0.00 No 1
5 Link-139 33.71 942.30 0.00 939.12 0.00 3.18 9.4300 CIRCULAR 6.000 6.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
6 Link-14 49.74 969.87 0.00 969.51 9.50 0.36 0.7200 CIRCULAR 9.960 9.960 0.0130 0.5000 0.5000 0.0000 0.00 No 1
7 Link-141 40.78 980.20 0.00 980.00 0.00 0.20 0.4900 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
8 Link-142 41.71 990.20 0.00 990.00 0.00 0.20 0.4800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
9 Link-143 40.63 1000.20 0.00 1000.00 0.00 0.20 0.4900 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1

10 Link-144 530.00 913.33 0.00 900.00 0.00 13.33 2.5200 CIRCULAR 12.000 12.000 0.0240 0.5000 0.5000 0.0000 0.00 No 1
11 Link-146 316.01 910.47 0.00 907.31 0.00 3.16 1.0000 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
12 Link-147 367.78 907.31 0.00 903.63 0.63 3.68 1.0000 CIRCULAR 24.000 24.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
13 Link-148 340.00 924.74 0.03 915.06 0.56 9.68 2.8500 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
14 Link-149 11.00 909.89 0.39 909.70 0.90 0.19 1.7400 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
15 Link-15 330.00 947.63 0.00 928.14 0.10 19.49 5.9100 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
16 Link-150 350.00 909.60 0.80 907.46 0.46 2.14 0.6100 CIRCULAR 24.000 24.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
17 Link-159 200.00 917.00 0.00 903.73 0.73 13.27 6.6300 CIRCULAR 21.000 21.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
18 Link-160 30.00 917.80 0.00 917.00 0.00 0.80 2.6700 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
19 Link-161 56.00 915.30 0.30 914.95 0.45 0.35 0.6200 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
20 Link-162 389.96 907.00 0.00 901.00 1.50 6.00 1.5400 CIRCULAR 27.000 27.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
21 Link-163 320.65 897.80 0.00 894.47 0.04 3.33 1.0400 CIRCULAR 42.000 42.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
22 Link-164 393.00 907.36 0.36 904.73 1.73 2.63 0.6700 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
23 Link-165 43.11 916.23 0.00 915.00 0.00 1.23 2.8600 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
24 Link-17 52.00 927.94 -0.10 924.74 0.03 3.20 6.1500 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
25 Link-20 327.00 914.95 0.45 910.37 0.87 4.58 1.4000 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
26 Link-23 45.45 927.00 0.00 924.72 0.01 2.28 5.0200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
27 Link-24 70.74 928.50 0.00 924.72 0.01 3.78 5.3400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
28 Link-28 53.94 910.00 0.40 909.70 0.90 0.30 0.5600 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
29 Link-29 47.12 910.00 0.50 909.60 0.80 0.40 0.8500 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
30 Link-30 46.46 915.60 0.00 915.00 0.50 0.60 1.2900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
31 Link-31 53.92 910.50 0.00 910.10 3.10 0.40 0.7400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
32 Link-32 62.67 910.60 0.00 910.10 3.10 0.50 0.8000 CIRCULAR 21.000 21.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
33 Link-33 44.48 910.40 0.00 910.10 3.10 0.30 0.6700 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
34 Link-35 30.00 908.50 4.77 908.00 2.12 0.50 1.6700 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
35 Link-36 66.20 907.00 0.90 906.50 0.50 0.50 0.7600 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
36 Link-37 75.45 906.20 0.20 905.88 0.00 0.32 0.4200 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
37 Link-38 65.45 906.00 0.00 905.88 0.00 0.12 0.1800 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
38 Link-39 370.00 903.53 0.53 898.64 0.84 4.89 1.3200 CIRCULAR 30.000 30.000 0.0150 0.5000 0.5000 0.0000 0.00 No 2
39 Link-40 300.00 905.88 0.00 900.06 0.10 5.82 1.9400 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
40 Link-41 29.00 899.96 0.00 899.37 0.10 0.59 2.0300 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
41 Link-43 38.54 901.00 0.80 900.06 0.10 0.94 2.4400 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
42 Link-44 45.82 903.00 2.60 902.30 1.30 0.70 1.5300 CIRCULAR 15.000 15.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
43 Link-45 51.64 902.20 1.20 901.00 1.04 1.20 2.3200 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
44 Link-46 47.28 900.50 0.00 899.99 0.49 0.51 1.0900 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
45 Link-47 42.10 900.25 0.00 899.94 0.44 0.31 0.7500 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
46 Link-49 39.85 900.24 0.00 899.94 0.44 0.30 0.7600 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
47 Link-51 184.87 905.50 0.00 903.30 3.06 2.20 1.1900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
48 Link-52 34.65 900.75 0.00 900.50 0.00 0.25 0.7200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
49 Link-54 58.00 919.48 1.03 919.05 0.00 0.43 0.7400 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
50 Link-55 65.00 918.45 0.00 918.13 0.00 0.32 0.4900 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
51 Link-56 150.00 918.13 0.00 916.23 0.00 1.90 1.2700 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
52 Link-57 30.00 917.20 0.48 916.36 0.13 0.83 2.7700 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
53 Link-59 61.00 917.06 0.35 916.42 -0.07 0.64 1.0500 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
54 Link-60 37.96 900.30 0.00 900.00 3.86 0.30 0.7900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
55 Link-61 36.00 900.30 0.00 900.00 3.86 0.30 0.8300 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
56 Link-62 33.71 895.85 0.00 895.60 0.00 0.25 0.7400 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
57 Link-63 94.76 895.60 0.00 894.92 0.00 0.68 0.7200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
58 Link-64 245.00 896.14 0.00 894.95 0.03 1.19 0.4900 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
59 Link-65 232.00 894.92 0.00 891.84 0.00 3.08 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
60 Link-66 135.00 891.84 0.00 890.04 0.00 1.80 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
61 Link-67 84.00 890.04 0.00 888.92 0.00 1.12 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
62 Link-68 37.62 890.50 0.00 890.04 0.00 0.46 1.2200 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
63 Link-69 33.93 890.43 0.00 890.04 0.00 0.39 1.1500 CIRCULAR 9.960 9.960 0.0150 0.5000 0.5000 0.0000 0.00 No 1
64 Link-70 100.00 899.48 0.00 899.27 0.00 0.21 0.2100 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
65 Link-71 220.00 899.94 0.44 899.48 0.00 0.46 0.2100 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
66 Link-72 18.87 900.07 0.00 899.48 0.00 0.59 3.1300 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
67 Link-73 58.43 906.00 0.00 905.50 0.00 0.50 0.8600 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
68 Link-74 60.00 907.80 0.00 907.50 0.00 0.30 0.5000 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
69 Link-76 630.00 894.43 0.00 891.45 0.00 2.98 0.4700 CIRCULAR 42.000 42.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
70 Link-77 226.22 888.92 0.00 888.00 0.00 0.92 0.4100 CIRCULAR 21.960 21.960 0.0150 0.5000 0.5000 0.0000 0.00 No 1
71 Link-78 41.32 900.00 0.00 899.70 0.00 0.30 0.7300 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
72 Link-81 78.00 916.56 0.07 914.79 0.00 1.77 2.2700 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
73 Link-82 64.00 914.79 0.00 913.33 0.00 1.46 2.2800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
74 Link-83 38.64 915.00 0.00 914.79 0.00 0.21 0.5400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
75 Link-84 32.44 899.27 0.00 898.77 0.97 0.50 1.5400 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
76 Link-85 27.00 897.33 0.00 897.22 0.46 0.11 0.4100 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
77 Link-87 82.00 896.76 0.00 896.56 0.00 0.20 0.2400 CIRCULAR 14.040 14.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
78 Link-88 39.36 897.50 0.00 897.02 0.00 0.48 1.2100 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
79 Link-95 205.00 891.15 0.00 887.15 0.00 4.00 1.9500 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
80 Link-96 87.00 897.02 0.00 896.62 0.06 0.40 0.4600 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
81 Link-97 350.00 897.02 0.00 891.15 0.00 5.87 1.6800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
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Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-102 1.41 0  12:00 6.08 0.23 2.57 0.16 0.76 0.78 0.00 Calculated
2 Link-103 3.05 0  12:00 2.76 1.11 4.36 0.38 0.83 0.84 0.00 > CAPACITY
3 Link-135 2.04 0  12:00 65.64 0.03 4.98 0.39 0.34 0.14 0.00 Calculated
4 Link-137 2.00 0  12:01 25.60 0.08 4.16 0.27 0.41 0.21 0.00 Calculated
5 Link-139 0.79 0  12:00 1.72 0.46 5.59 0.10 0.34 0.69 0.00 Calculated
6 Link-14 1.36 0  12:00 1.86 0.73 3.42 0.24 0.57 0.69 0.00 Calculated
7 Link-141 0.00 0  00:00 6.38 0.00 0.00 0.00 0.00 0.00 Calculated
8 Link-142 0.00 0  00:00 6.30 0.00 0.00 0.00 0.00 0.00 Calculated
9 Link-143 0.73 0  12:00 6.39 0.11 0.46 1.47 1.50 1.00 29.00 SURCHARGED

10 Link-144 1.77 0  12:02 3.06 0.58 4.02 2.20 0.53 0.55 0.00 Calculated
11 Link-146 4.84 0  12:00 11.38 0.43 5.93 0.89 0.70 0.47 0.00 Calculated
12 Link-147 5.92 0  12:01 24.51 0.24 5.71 1.07 0.70 0.36 0.00 Calculated
13 Link-148 0.62 0  12:00 6.51 0.10 3.66 1.55 0.27 0.27 0.00 Calculated
14 Link-149 2.84 0  12:01 15.00 0.19 3.94 0.05 0.63 0.43 0.00 Calculated
15 Link-15 0.00 0  00:00 2.94 0.00 0.00 0.00 0.00 0.00 Calculated
16 Link-150 4.71 0  12:02 19.16 0.25 4.87 1.20 0.68 0.35 0.00 Calculated
17 Link-159 12.27 0  12:00 44.22 0.28 14.68 0.23 0.66 0.38 0.00 Calculated
18 Link-160 3.05 0  12:00 5.82 0.52 6.30 0.08 0.58 0.59 0.00 Calculated
19 Link-161 0.48 0  12:00 2.44 0.20 1.83 0.51 0.37 0.37 0.00 Calculated
20 Link-162 11.09 0  12:02 41.62 0.27 8.49 0.77 0.80 0.36 0.00 Calculated
21 Link-163 44.20 0  12:02 133.29 0.33 8.99 0.59 1.75 0.51 0.00 Calculated
22 Link-164 1.97 0  12:02 16.04 0.12 3.42 1.92 0.46 0.24 0.00 Calculated
23 Link-165 1.55 0  12:05 5.22 0.30 5.34 0.13 0.40 0.40 0.00 Calculated
24 Link-17 0.00 0  00:00 3.04 0.00 0.00 0.11 0.16 0.00 Calculated
25 Link-20 2.25 0  12:01 12.43 0.18 5.22 1.04 0.43 0.29 0.00 Calculated
26 Link-23 0.00 0  00:00 2.71 0.00 0.00 0.11 0.17 0.00 Calculated
27 Link-24 0.00 0  00:00 2.79 0.00 0.00 0.11 0.17 0.00 Calculated
28 Link-28 0.37 0  12:00 2.88 0.13 1.23 0.73 0.45 0.47 0.00 Calculated
29 Link-29 1.61 0  12:00 6.45 0.25 2.81 0.28 0.59 0.48 0.00 Calculated
30 Link-30 0.00 0  00:00 1.37 0.00 0.00 0.19 0.30 0.00 Calculated
31 Link-31 0.00 0  00:00 1.04 0.00 0.00 0.00 0.00 0.00 Calculated
32 Link-32 4.76 0  12:00 14.15 0.34 4.74 0.22 0.76 0.44 0.00 Calculated
33 Link-33 2.64 0  12:00 8.63 0.31 3.84 0.19 0.61 0.41 0.00 Calculated
34 Link-35 0.35 0  12:00 1.56 0.22 3.34 0.15 0.22 0.34 0.00 Calculated
35 Link-36 0.80 0  12:00 3.10 0.26 3.13 0.35 0.36 0.36 0.00 Calculated
36 Link-37 2.35 0  12:00 7.40 0.32 4.06 0.31 0.54 0.36 0.00 Calculated
37 Link-38 0.47 0  12:00 1.65 0.28 1.41 0.77 0.43 0.44 0.00 Calculated
38 Link-39 19.69 0  12:02 81.73 0.24 6.64 0.93 0.83 0.34 0.00 Calculated
39 Link-40 3.13 0  12:01 27.31 0.11 2.96 1.69 0.74 0.38 0.00 Calculated
40 Link-41 8.79 0  12:02 27.97 0.31 4.16 0.12 1.29 0.65 0.00 Calculated
41 Link-43 2.00 0  12:05 5.56 0.36 3.32 0.19 0.72 0.72 0.00 Calculated
42 Link-44 0.94 0  12:05 7.98 0.12 3.52 0.22 0.39 0.32 0.00 Calculated
43 Link-45 3.89 0  12:00 16.01 0.24 6.58 0.13 0.55 0.37 0.00 Calculated
44 Link-46 1.73 0  12:05 3.22 0.54 2.20 0.36 1.00 1.00 10.00 SURCHARGED
45 Link-47 0.03 0  12:14 1.04 0.03 0.09 7.80 0.67 1.00 21.00 SURCHARGED
46 Link-49 0.17 0  12:02 1.06 0.16 0.48 1.38 0.67 1.00 22.00 SURCHARGED
47 Link-51 0.00 0  00:00 1.32 0.00 0.00 0.00 0.00 0.00 Calculated
48 Link-52 0.35 0  12:00 1.03 0.34 1.24 0.47 0.67 1.00 12.00 SURCHARGED
49 Link-54 0.34 0  11:55 0.90 0.38 2.44 0.40 0.67 1.00 13.00 SURCHARGED
50 Link-55 0.43 0  11:56 0.73 0.59 1.24 0.87 0.67 1.00 18.00 SURCHARGED
51 Link-56 1.50 0  12:05 1.18 1.27 4.95 0.51 0.54 0.81 0.00 > CAPACITY
52 Link-57 0.05 0  12:05 1.74 0.03 0.62 0.81 0.18 0.27 0.00 Calculated
53 Link-59 0.21 0  12:05 1.01 0.21 1.70 0.60 0.26 0.39 0.00 Calculated
54 Link-60 0.05 0  12:00 1.07 0.05 1.56 0.41 0.10 0.15 0.00 Calculated
55 Link-61 0.05 0  12:00 1.10 0.04 1.53 0.39 0.09 0.14 0.00 Calculated
56 Link-62 0.00 0  00:00 0.90 0.00 0.00 0.00 0.00 0.00 Calculated
57 Link-63 0.00 0  00:00 1.02 0.00 0.00 0.10 0.15 0.00 Calculated
58 Link-64 0.10 0  12:02 2.15 0.04 1.20 3.40 0.15 0.16 0.00 Calculated
59 Link-65 0.43 0  12:01 13.89 0.03 2.88 1.34 0.20 0.12 0.00 Calculated
60 Link-66 0.42 0  12:02 13.92 0.03 1.15 1.96 0.38 0.23 0.00 Calculated
61 Link-67 2.90 0  12:05 13.92 0.21 3.79 0.37 0.64 0.38 0.00 Calculated
62 Link-68 1.96 0  12:05 3.41 0.58 4.03 0.16 0.60 0.60 0.00 Calculated
63 Link-69 0.63 0  12:00 2.04 0.31 2.20 0.26 0.43 0.52 0.00 Calculated
64 Link-70 15.68 0  12:03 39.73 0.39 3.95 0.42 1.63 0.55 0.00 Calculated
65 Link-71 15.48 0  12:02 39.48 0.39 3.78 0.97 1.68 0.57 0.00 Calculated
66 Link-72 0.22 0  12:02 16.10 0.01 0.17 1.85 1.32 0.88 0.00 Calculated
67 Link-73 0.00 0  00:00 0.97 0.00 0.00 0.00 0.00 0.00 Calculated
68 Link-74 2.25 0  12:00 0.74 3.04 6.46 0.15 0.67 1.00 0.00 SURCHARGED
69 Link-76 44.36 0  12:03 89.89 0.49 8.60 1.22 1.83 0.53 0.00 Calculated
70 Link-77 2.90 0  12:05 9.91 0.29 3.14 1.20 0.70 0.38 0.00 Calculated
71 Link-78 0.00 0  00:00 0.89 0.00 0.00 0.00 0.00 0.00 Calculated
72 Link-81 0.82 0  12:00 13.73 0.06 3.05 0.43 0.31 0.21 0.00 Calculated
73 Link-82 1.83 0  12:00 13.73 0.13 4.02 0.27 0.44 0.31 0.00 Calculated
74 Link-83 1.02 0  12:00 0.89 1.14 3.46 0.19 0.52 0.79 0.00 > CAPACITY
75 Link-84 24.43 0  12:03 107.65 0.23 8.62 0.06 1.26 0.42 0.00 Calculated
76 Link-85 1.01 0  12:05 0.67 1.51 3.17 0.14 0.57 0.86 0.00 > CAPACITY
77 Link-87 1.01 0  12:05 2.30 0.44 1.02 1.34 1.01 0.87 0.00 Calculated
78 Link-88 0.12 0  12:00 1.15 0.10 0.97 0.68 0.26 0.39 0.00 Calculated
79 Link-95 1.68 0  12:05 12.72 0.13 4.89 0.70 0.37 0.25 0.00 Calculated
80 Link-96 1.32 0  12:05 6.17 0.21 1.60 0.91 0.71 0.47 0.00 Calculated
81 Link-97 1.68 0  12:05 11.79 0.14 4.70 1.24 0.38 0.26 0.00 Calculated
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Inlet Input
SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Inlet Initial Initial Ponded Grate

ID Manufacturer Part Location Inlets Invert Elevation Depth Water Water Area Clogging
Number Elevation Elevation Depth Factor

(ft) (ft) (ft) (ft) (ft) (ft²) (%)
1 CB_97_7.3 FHWA HEC-22 GENERIC N/A On Sag 1 917.80 920.00 2.20 0.00 0.00 10.00 0.00
2 CB_Ant_6 FHWA HEC-22 GENERIC N/A On Sag 1 947.63 952.02 4.39 0.00 0.00 10.00 0.00
3 CB_Bon_6 FHWA HEC-22 GENERIC N/A On Sag 1 969.87 973.11 3.24 0.00 0.00 10.00 0.00
4 CB_Bon_7 FHWA HEC-22 GENERIC N/A On Sag 1 942.30 944.31 2.01 0.00 0.00 10.00 0.00
5 CB_Hav_1 FHWA HEC-22 GENERIC N/A On Sag 1 1000.20 1010.00 9.80 0.00 0.00 10.00 0.00
6 CB_Hav_2 FHWA HEC-22 GENERIC N/A On Sag 1 990.20 1000.00 9.80 0.00 0.00 10.00 0.00
7 CB_Hav_3 FHWA HEC-22 GENERIC N/A On Sag 1 980.20 990.00 9.80 0.00 0.00 10.00 0.00
8 CB_Hen_4.2 FHWA HEC-22 GENERIC N/A On Sag 1 890.43 900.70 10.27 0.00 0.00 10.00 0.00
9 CB_Locust_1.1 FHWA HEC-22 GENERIC N/A On Sag 1 897.33 899.63 2.30 0.00 0.00 10.00 0.00

10 CB_Locust_1.2 FHWA HEC-22 GENERIC N/A On Sag 1 896.76 900.21 3.45 0.00 0.00 10.00 0.00
11 CB_Locust_1.3 FHWA HEC-22 GENERIC N/A On Sag 1 897.50 901.50 4.00 0.00 0.00 10.00 0.00
12 CB_Locust_2.1 FHWA HEC-22 GENERIC N/A On Sag 1 900.00 903.00 3.00 0.00 0.00 10.00 0.00
13 CB_Locust_2.2 FHWA HEC-22 GENERIC N/A On Sag 1 899.70 903.00 3.30 0.00 0.00 10.00 0.00
14 CB_Locust_4.1 FHWA HEC-22 GENERIC N/A On Sag 1 895.60 904.50 8.90 0.00 0.00 10.00 0.00
15 CB_Locust_4.2 FHWA HEC-22 GENERIC N/A On Sag 1 895.85 904.50 8.65 0.00 0.00 10.00 0.00
16 CB_Ton_6.1 FHWA HEC-22 GENERIC N/A On Sag 1 928.04 932.67 4.63 0.00 0.00 10.00 0.00
17 CB_Ton_6.2 FHWA HEC-22 GENERIC N/A On Sag 1 928.50 932.67 4.17 0.00 0.00 10.00 0.00
18 CB_Ton_6.3 FHWA HEC-22 GENERIC N/A On Sag 1 927.00 932.67 5.67 0.00 0.00 10.00 0.00
19 CB_West_4.4 FHWA HEC-22 GENERIC N/A On Sag 1 900.30 907.50 7.20 0.00 0.00 10.00 0.00
20 CB_West_4.5 FHWA HEC-22 GENERIC N/A On Sag 1 900.30 907.50 7.20 0.00 0.00 10.00 0.00
21 CB_West_5.1 FHWA HEC-22 GENERIC N/A On Sag 1 906.00 909.50 3.50 0.00 0.00 10.00 0.00
22 CB_West_5.2 FHWA HEC-22 GENERIC N/A On Sag 1 905.50 909.00 3.50 0.00 0.00 10.00 0.00
23 CB_West_Del.1 FHWA HEC-22 GENERIC N/A On Sag 1 915.00 918.50 3.50 0.00 0.00 10.00 0.00
24 CB_West_Del.2 FHWA HEC-22 GENERIC N/A On Sag 1 916.49 920.59 4.10 0.00 0.00 10.00 0.00
25 CB_West_Del.3 FHWA HEC-22 GENERIC N/A On Sag 1 916.71 918.21 1.50 0.00 0.00 10.00 0.00
26 CB_West_Del.4 FHWA HEC-22 GENERIC N/A On Sag 1 916.23 918.16 1.93 0.00 0.00 10.00 0.00
27 CB_Whit_1/2.1 FHWA HEC-22 GENERIC N/A On Sag 1 914.50 917.00 2.50 0.00 0.00 10.00 0.00
28 CB_Whit_1/2.2 FHWA HEC-22 GENERIC N/A On Sag 1 916.00 919.00 3.00 0.00 0.00 10.00 0.00
29 CB_Whit_1/2.3 FHWA HEC-22 GENERIC N/A On Sag 1 915.20 918.00 2.80 0.00 0.00 10.00 0.00
30 CB_Whit_3.1 FHWA HEC-22 GENERIC N/A On Sag 1 906.00 912.00 6.00 0.00 0.00 10.00 0.00
31 CB_Whit_3.4 FHWA HEC-22 GENERIC N/A On Sag 1 903.73 913.50 9.77 0.00 0.00 10.00 0.00
32 CB_Whit_4.1 FHWA HEC-22 GENERIC N/A On Sag 1 910.50 912.00 1.50 0.00 0.00 10.00 0.00
33 CB_Whit_6 FHWA HEC-22 GENERIC N/A On Sag 1 915.60 922.00 6.40 0.00 0.00 10.00 0.00
34 CB_Whit_Del.1 FHWA HEC-22 GENERIC N/A On Sag 1 918.13 920.53 2.40 0.00 0.00 10.00 0.00
35 CB_Whit_Del.2 FHWA HEC-22 GENERIC N/A On Sag 1 918.45 921.50 3.05 0.00 0.00 10.00 0.00
36 CB_Whit_Del.3 FHWA HEC-22 GENERIC N/A On Sag 1 919.05 921.65 2.60 0.00 0.00 10.00 0.00
37 Inlet-60 FHWA HEC-22 GENERIC N/A On Sag 1 956.01 957.99 1.98 0.00 0.00 10.00 0.00
38 Inlet-61 FHWA HEC-22 GENERIC N/A On Sag 1 942.29 945.89 3.60 0.00 0.00 10.00 0.00
39 Inlet-62 FHWA HEC-22 GENERIC N/A On Sag 1 939.12 943.08 3.96 0.00 0.00 10.00 0.00
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Roadway & Gutter Input
SN Element Roadway Roadway Roadway Gutter Gutter Gutter Allowable

ID Longitudinal Cross Manning's Cross Width Depression Spread
Slope Slope Roughness Slope
(ft/ft) (ft/ft) (ft/ft) (ft) (in) (ft)

1 CB_97_7.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
2 CB_Ant_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
3 CB_Bon_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
4 CB_Bon_7 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
5 CB_Hav_1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
6 CB_Hav_2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
7 CB_Hav_3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
8 CB_Hen_4.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
9 CB_Locust_1.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00

10 CB_Locust_1.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
11 CB_Locust_1.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
12 CB_Locust_2.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
13 CB_Locust_2.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
14 CB_Locust_4.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
15 CB_Locust_4.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
16 CB_Ton_6.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
17 CB_Ton_6.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
18 CB_Ton_6.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
19 CB_West_4.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
20 CB_West_4.5 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
21 CB_West_5.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
22 CB_West_5.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
23 CB_West_Del.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
24 CB_West_Del.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
25 CB_West_Del.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
26 CB_West_Del.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
27 CB_Whit_1/2.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
28 CB_Whit_1/2.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
29 CB_Whit_1/2.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
30 CB_Whit_3.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
31 CB_Whit_3.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
32 CB_Whit_4.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
33 CB_Whit_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
34 CB_Whit_Del.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
35 CB_Whit_Del.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
36 CB_Whit_Del.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
37 Inlet-60 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
38 Inlet-61 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
39 Inlet-62 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
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Inlet Results
SN Element Peak Peak Peak Flow Peak Flow Inlet Max Gutter Max Gutter Max Gutter Time of Total Total Time

ID Flow Lateral Intercepted Bypassing Efficiency Spread Water Elev. Water Depth Max Depth Flooded Flooded
Inflow by Inlet during Peak during Peak during Peak during Peak Occurrence Volume

Inlet Flow Flow Flow Flow
(cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 CB_97_7.3 0.00 0.00 N/A N/A N/A 0.92 920.08 0.08 0 12:00 0.00 0.00
2 CB_Ant_6 0.00 0.00 N/A N/A N/A 0.92 952.09 0.08 0 00:00 0.00 0.00
3 CB_Bon_6 1.37 1.37 N/A N/A N/A 9.03 973.34 0.24 0 12:00 0.00 0.00
4 CB_Bon_7 0.79 0.79 N/A N/A N/A 6.16 944.49 0.18 0 12:00 0.00 0.00
5 CB_Hav_1 0.75 0.75 N/A N/A N/A 5.91 1010.18 0.18 0 12:05 0.00 0.00
6 CB_Hav_2 0.00 0.00 N/A N/A N/A 0.92 1000.08 0.08 0 00:00 0.00 0.00
7 CB_Hav_3 0.00 0.00 N/A N/A N/A 0.92 990.08 0.08 0 00:00 0.00 0.00
8 CB_Hen_4.2 0.63 0.63 N/A N/A N/A 5.23 900.86 0.16 0 12:00 0.00 0.00
9 CB_Locust_1.1 1.01 1.01 N/A N/A N/A 7.31 899.84 0.20 0 12:05 0.00 0.00

10 CB_Locust_1.2 0.00 0.00 N/A N/A N/A 0.92 900.29 0.08 0 12:05 0.00 0.00
11 CB_Locust_1.3 0.12 0.12 N/A N/A N/A 1.50 901.59 0.09 0 12:00 0.00 0.00
12 CB_Locust_2.1 0.00 0.00 N/A N/A N/A 0.92 903.08 0.08 0 00:00 0.00 0.00
13 CB_Locust_2.2 0.00 0.00 N/A N/A N/A 0.92 903.08 0.08 0 00:00 0.00 0.00
14 CB_Locust_4.1 0.00 0.00 N/A N/A N/A 0.92 904.58 0.08 0 00:00 0.00 0.00
15 CB_Locust_4.2 0.00 0.00 N/A N/A N/A 0.92 904.58 0.08 0 00:00 0.00 0.00
16 CB_Ton_6.1 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
17 CB_Ton_6.2 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
18 CB_Ton_6.3 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
19 CB_West_4.4 0.05 0.05 N/A N/A N/A 1.26 907.58 0.08 0 12:00 0.00 0.00
20 CB_West_4.5 0.05 0.05 N/A N/A N/A 1.24 907.58 0.08 0 12:00 0.00 0.00
21 CB_West_5.1 0.00 0.00 N/A N/A N/A 0.92 909.58 0.08 0 00:00 0.00 0.00
22 CB_West_5.2 0.00 0.00 N/A N/A N/A 0.92 909.08 0.08 0 00:00 0.00 0.00
23 CB_West_Del.1 1.01 1.01 N/A N/A N/A 7.31 918.70 0.20 0 12:00 0.00 0.00
24 CB_West_Del.2 0.63 0.63 N/A N/A N/A 5.26 920.76 0.16 0 12:00 0.00 0.00
25 CB_West_Del.3 0.26 0.26 N/A N/A N/A 1.91 918.31 0.10 0 12:05 0.00 0.00
26 CB_West_Del.4 0.00 0.00 N/A N/A N/A 0.92 918.24 0.08 0 12:05 0.00 0.00
27 CB_Whit_1/2.1 0.00 0.00 N/A N/A N/A 0.92 917.08 0.08 0 00:00 0.00 0.00
28 CB_Whit_1/2.2 0.22 0.22 N/A N/A N/A 1.79 919.09 0.09 0 11:40 0.00 0.00
29 CB_Whit_1/2.3 0.00 0.00 N/A N/A N/A 0.92 918.08 0.08 0 00:00 0.00 0.00
30 CB_Whit_3.1 0.47 0.47 N/A N/A N/A 2.40 912.11 0.11 0 12:00 0.00 0.00
31 CB_Whit_3.4 0.35 0.35 N/A N/A N/A 2.13 913.60 0.10 0 12:00 0.00 0.00
32 CB_Whit_4.1 0.00 0.00 N/A N/A N/A 0.92 912.08 0.08 0 00:00 0.00 0.00
33 CB_Whit_6 0.00 0.00 N/A N/A N/A 0.92 922.08 0.08 0 00:00 0.00 0.00
34 CB_Whit_Del.1 2.62 2.62 N/A N/A N/A 14.06 920.87 0.34 0 11:56 0.14 12.00
35 CB_Whit_Del.2 0.00 0.00 N/A N/A N/A 0.92 921.58 0.08 0 11:56 0.00 0.00
36 CB_Whit_Del.3 0.00 0.00 N/A N/A N/A 0.92 921.73 0.08 0 11:55 0.00 0.00
37 Inlet-60 0.00 0.00 N/A N/A N/A 0.00 957.99 0.00 0 12:01 0.00 0.00
38 Inlet-61 0.00 0.00 N/A N/A N/A 0.00 945.89 0.00 0 12:01 0.00 0.00
39 Inlet-62 0.00 0.00 N/A N/A N/A 0.00 943.08 0.00 0 12:02 0.00 0.00
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Storage Nodes

    Storage Node : DW_Hav_1
          Input Data

980.00
990.00
10.00
0.00
-980.00
0.00
0.00

          Output Summary Results
0.00
0.00
0.00
0.00
980.00
0
980.00
0
0  00:00
0.000
0
0
0.00

Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................
Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............
Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................

Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................
Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................
Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
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    Storage Node : DW_Hav_2
          Input Data

990.00
1000.00
10.00
0.00
-990.00
0.00
0.00

          Output Summary Results
0.00
0.00
0.00
0.00
990.00
0
990.00
0
0  00:00
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................
Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................
Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................
Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............

Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................
Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
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    Storage Node : DW_Hav_3
          Input Data

1000.00
1010.00
10.00
0.00
-1000.00
0.00
0.00

          Output Summary Results
0.73
0.00
0.63
0.00
1006.27
6.27
1001.06
1.06
0  12:05
0.000
0
0
0.00

Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............
Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................
Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................
Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................
Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................

Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
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Project Description
5825-Tonasket Proposed-2019 Inlet Basins.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Hydrodynamic
YES
YES

Analysis Options
Mar 20, 2019 00:00:00
Mar 21, 2019 00:00:00
Mar 20, 2019 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
2
143
103
47
14
0
39
3
86
2
81
0
0
0
3
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 50-year Time Series 50-yr Type II Intensity inches Washington Okanogan 50 2.00 SCS Type II 24-hr
2 Rain Gage-01 Time Series 10-YR Type-2 Intensity inches Washington Adams 100 1.60 SCS Type II 24-hr

        Outlets .......................................................
Pollutants ...........................................................
Land Uses ..........................................................

Links...................................................................
        Channels ...................................................
        Pipes .........................................................
        Pumps .......................................................
        Orifices ......................................................
        Weirs .........................................................

Nodes.................................................................
        Junctions ...................................................
        Outfalls ......................................................
        Flow Diversions .........................................
        Inlets ..........................................................
        Storage Nodes ..........................................

Runoff (Dry Weather) Time Step .......................
Runoff (Wet Weather) Time Step ......................
Reporting Time Step ..........................................
Routing Time Step .............................................

Rain Gages ........................................................
Subbasins...........................................................

Enable Overflow Ponding at Nodes ...................
Skip Steady State Analysis Time Periods ..........

Start Analysis On ...............................................
End Analysis On ................................................
Start Reporting On .............................................
Antecedent Dry Days .........................................

File Name ..........................................................

Flow Units ..........................................................
Elevation Type ...................................................
Hydrology Method ..............................................
Time of Concentration (TOC) Method ...............
Link Routing Method ..........................................
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Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 97_East_1st 0.42 484.00 98.00 1.60 1.38 0.58 0.83        0  00:06:00
2 97_East_2nd 0.32 484.00 98.00 1.60 1.38 0.44 0.63        0  00:06:00
3 97_West_1st 0.68 484.00 98.00 1.60 1.38 0.94 1.33        0  00:06:00
4 97_West_2nd 0.37 484.00 98.00 1.60 1.38 0.51 0.73        0  00:06:00
5 A_Rd_State 4.20 484.00 98.00 1.60 1.38 5.79 7.75        0  00:08:11
6 A1_State 2.05 484.00 61.00 1.60 0.02 0.03 0.00        0  00:21:07
7 A2_State 3.45 484.00 77.00 1.60 0.25 0.87 0.48        0  00:34:49
8 A3_State 0.73 484.00 61.00 1.60 0.01 0.01 0.00        0  00:19:10
9 A4_State 2.04 484.00 68.00 1.60 0.08 0.17 0.04        0  00:20:04

10 A5_State 1.70 484.00 57.00 1.60 0.00 0.00 0.00        0  00:14:00
11 A6_State 1.42 484.00 57.00 1.60 0.00 0.00 0.00        0  00:14:00
12 B_Rd_State 1.66 484.00 98.00 1.60 1.38 2.29 3.27        0  00:06:00
13 B1_State 0.43 484.00 68.00 1.60 0.08 0.03 0.01        0  00:18:03
14 B2_State 0.77 484.00 54.00 1.60 0.00 0.00 0.00        0  00:18:34
15 B3_Pt_5 3.67 484.00 61.00 1.60 0.02 0.06 0.01        0  00:18:44
16 C_Rds_State 1.71 484.00 98.00 1.60 1.38 2.36 3.37        0  00:06:00
17 C1_State 1.06 484.00 54.00 1.60 0.00 0.00 0.00        0  00:15:46
18 C2_State 1.93 484.00 61.00 1.60 0.02 0.03 0.00        0  00:15:09
19 C3_Rds2_State 0.64 484.00 98.00 1.60 1.38 0.88 1.24        0  00:06:00
20 C3_State 0.80 484.00 57.00 1.60 0.00 0.00 0.00        0  00:16:28
21 D_Rds_Pt_2 0.81 484.00 98.00 1.60 1.38 1.11 1.58        0  00:06:00
22 D1_Pt_2 8.93 484.00 57.80 1.60 0.00 0.03 0.01        0  00:12:20
23 E_97@4th 0.19 484.00 98.00 1.60 1.38 0.27 0.38        0  00:06:00
24 E_97@5th 0.18 484.00 98.00 1.60 1.37 0.25 0.35        0  00:06:00
25 E1_Pt_6 1.12 484.00 57.00 1.60 0.00 0.00 0.00        0  00:17:33
26 E10_Pt_6 0.87 484.00 89.00 1.60 0.71 0.62 0.94        0  00:06:00
27 E11_Pt_6 0.87 484.00 98.00 1.60 1.38 1.20 1.71        0  00:06:00
28 E2_Pt_6 1.92 484.00 57.00 1.60 0.00 0.00 0.00        0  00:17:09
29 E3_Pt_6 0.45 484.00 57.00 1.60 0.00 0.00 0.00        0  00:15:46
30 E4_Pt_6 0.22 484.00 57.00 1.60 0.00 0.00 0.00        0  00:16:07
31 E5_Pt_6 0.95 484.00 57.00 1.60 0.00 0.00 0.00        0  00:16:00
32 E6_Pt_6 0.88 484.00 57.00 1.60 0.00 0.00 0.00        0  00:15:12
33 E7_Pt_6 0.96 484.00 57.00 1.60 0.00 0.00 0.00        0  00:14:48
34 E8_Pt_6 0.87 484.00 57.00 1.60 0.00 0.00 0.00        0  00:14:50
35 E9_Pt_6 0.96 484.00 61.00 1.60 0.02 0.01 0.00        0  00:12:43
36 East_97_7th 0.24 484.00 98.00 1.60 1.38 0.33 0.46        0  00:06:00
37 F_Rds_Pt_9 0.69 484.00 98.00 1.60 1.38 0.95 1.36        0  00:06:00
38 F1_Pt_6 1.24 484.00 57.00 1.60 0.00 0.00 0.00        0  00:19:27
39 F2_Pt_7 1.07 484.00 57.00 1.60 0.00 0.00 0.00        0  00:16:58
40 F3_Pt_9 4.66 484.00 69.00 1.60 0.10 0.44 0.15        0  00:15:45
41 F4_Pt_8 2.02 484.00 89.00 1.60 0.71 1.43 2.10        0  00:07:14
42 G_Rds_Pt_7 0.74 484.00 98.00 1.60 1.38 1.02 1.46        0  00:06:00
43 G1_Pt_7 0.50 484.00 57.00 1.60 0.00 0.00 0.00        0  00:16:54
44 G2_Pt_9 3.12 484.00 39.00 1.60 0.00 0.00 0.00        0  00:30:57
45 G3_Pt_10 3.16 484.00 81.00 1.60 0.37 1.16 1.53        0  00:08:33
46 G4_Pt_7 1.68 484.00 39.00 1.60 0.00 0.00 0.00        0  00:37:09
47 H_Rds_Pt_10 1.49 484.00 98.00 1.60 1.38 2.05 2.91        0  00:06:00
48 H_Rds_Pt_11 0.86 484.00 98.00 1.60 1.38 1.18 1.68        0  00:06:00
49 H1_Pt_11 2.61 484.00 57.00 1.60 0.00 0.00 0.00        0  00:16:53
50 H2_Pt_11 0.76 484.00 57.00 1.60 0.00 0.00 0.00        0  00:16:36
51 H3_Pt11 0.76 484.00 57.00 1.60 0.00 0.00 0.00        0  00:19:54
52 I_Rds_Pt_9 0.45 484.00 98.00 1.60 1.38 0.62 0.89        0  00:06:00
53 I1_Pt_18 0.92 484.00 54.00 1.60 0.00 0.00 0.00        0  00:19:23
54 I2_Pt_9 0.82 484.00 57.00 1.60 0.00 0.00 0.00        0  00:16:22
55 J_Rds_Pt_18 0.88 484.00 98.00 1.60 1.38 1.22 1.73        0  00:06:00
56 J_Rds_Pt_7 0.47 484.00 98.00 1.60 1.38 0.65 0.93        0  00:06:00
57 J1_Pt_18 0.90 484.00 61.00 1.60 0.01 0.01 0.00        0  00:22:57
58 J2_Pt_9 1.22 484.00 61.00 1.60 0.02 0.02 0.00        0  00:19:27
59 K_Rds_Pt_18 1.58 484.00 98.00 1.60 1.38 2.17 3.09        0  00:06:00
60 K1_Pt_18 1.85 484.00 61.00 1.60 0.02 0.03 0.00        0  00:22:54
61 K2_Pt_18 2.92 484.00 61.00 1.60 0.02 0.04 0.01        0  00:20:57
62 K3_Pt_18 1.90 484.00 61.00 1.60 0.02 0.03 0.00        0  00:18:54
63 L_Rds_Pt_18 0.65 484.00 98.00 1.60 1.38 0.89 1.27        0  00:06:00
64 L_Rds_Pt_7 0.53 484.00 98.00 1.60 1.38 0.73 1.03        0  00:06:00
65 L1_Pt_18 0.45 484.00 61.00 1.60 0.00 0.00 0.00        0  00:19:06
66 L2_Pt_7 1.59 484.00 81.00 1.60 0.37 0.59 0.75        0  00:10:06
67 M_Rd_Pt_1 2.84 484.00 98.00 1.60 1.38 3.91 5.56        0  00:06:00
68 M1_Pt_1 7.80 484.00 51.00 1.60 0.00 0.00 0.00        0  00:11:48
69 M1_Tonasket_Ave 0.85 484.00 98.00 1.60 1.38 1.17 1.67        0  00:06:00
70 M1_Winesap_ST 0.98 484.00 98.00 1.60 1.38 1.35 1.92        0  00:06:00
71 M2_Pt_1 1.71 484.00 54.00 1.60 0.00 0.00 0.00        0  00:12:33
72 M3_Pt_1 1.03 484.00 89.00 1.60 0.71 0.73 1.11        0  00:06:00
73 N_4th@97 5.18 484.00 98.00 1.60 1.38 7.14 10.16        0  00:06:00
74 N_4th@Western 0.20 484.00 98.00 1.60 1.38 0.28 0.39        0  00:06:00
75 N_5th@97 1.02 484.00 98.00 1.60 1.38 1.40 2.00        0  00:06:00
76 N_6th@97 0.22 484.00 98.00 1.60 1.38 0.31 0.44        0  00:06:00
77 N_Rds_Pt_5 1.05 484.00 98.00 1.60 1.38 1.45 2.06        0  00:06:00
78 N1_Pt_3 2.91 484.00 51.00 1.60 0.00 0.00 0.00        0  00:12:24
79 N1_Rds_Pt_1 0.44 484.00 98.00 1.60 1.38 0.60 0.85        0  00:06:00
80 N1_Rds_Pt_5 0.44 484.00 98.00 1.60 1.38 0.61 0.87        0  00:06:00
81 North_3rd@97 0.36 484.00 98.00 1.60 1.38 0.49 0.70        0  00:06:00
82 O_Rds_State 3.13 484.00 98.00 1.60 1.38 4.31 5.91        0  00:07:18
83 O1_State 1.66 484.00 57.00 1.60 0.00 0.00 0.00        0  00:18:51
84 O2_Pt_5 1.91 484.00 61.00 1.60 0.02 0.03 0.00        0  00:13:32
85 O2_Rds_Pt_5 1.26 484.00 98.00 1.60 1.38 1.73 2.46        0  00:06:00
86 O2_Rds2_Pt_5 0.35 484.00 98.00 1.60 1.38 0.49 0.69        0  00:06:00
87 P_RD_State 2.42 484.00 98.00 1.60 1.38 3.33 4.75        0  00:06:00
88 P1_State 1.37 484.00 61.00 1.60 0.02 0.02 0.00        0  00:17:46
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Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
89 P2_Pt_5 0.84 484.00 77.00 1.60 0.25 0.21 0.20        0  00:15:07
90 P2_Rds_2-St 0.32 484.00 98.00 1.60 1.38 0.44 0.63        0  00:06:00
91 P2_Rds2_2-St 0.23 484.00 98.00 1.60 1.38 0.31 0.44        0  00:06:00
92 P3_Pt_4 0.85 484.00 89.00 1.60 0.71 0.60 0.92        0  00:06:00
93 Q_Rds2_97 0.30 484.00 98.00 1.60 1.38 0.41 0.59        0  00:06:00
94 Q1_Pt_5 0.97 484.00 57.00 1.60 0.00 0.00 0.00        0  00:16:30
95 Q1_Rds_State 0.32 484.00 98.00 1.60 1.38 0.44 0.63        0  00:06:00
96 Q1_Rds2_State 0.49 484.00 98.00 1.60 1.38 0.67 0.95        0  00:06:00
97 Q2_Pt_5 0.65 484.00 61.00 1.60 0.01 0.01 0.00        0  00:16:32
98 Q3_Pt_5 0.96 484.00 77.00 1.60 0.25 0.24 0.23        0  00:15:19
99 Q3_Rds_State 0.32 484.00 98.00 1.60 1.38 0.44 0.63        0  00:06:00

100 Q3_Rds2_State 0.45 484.00 98.00 1.60 1.38 0.62 0.88        0  00:06:00
101 Q4_Pt_5 0.95 484.00 89.00 1.60 0.71 0.67 1.00        0  00:06:55
102 Q5_Pt_6 0.96 484.00 89.00 1.60 0.71 0.68 0.98        0  00:08:04
103 R_RD_2 0.63 484.00 98.00 1.60 1.38 0.86 1.23        0  00:06:00
104 R_Rd_Pt_1 0.68 484.00 98.00 1.60 1.38 0.94 1.34        0  00:06:00
105 R1_Pt_1 0.27 484.00 39.00 1.60 0.00 0.00 0.00        0  00:18:18
106 S_5th@97 0.73 484.00 98.00 1.60 1.38 1.00 1.43        0  00:06:00
107 S_6th@97 0.16 484.00 98.00 1.60 1.37 0.22 0.31        0  00:06:00
108 S_Rds_Pt_1 1.09 484.00 98.00 1.60 1.38 1.51 2.15        0  00:06:00
109 S1_Pt_14 1.34 484.00 81.00 1.60 0.37 0.49 0.47        0  00:20:23
110 S2_Pt_14 1.59 484.00 89.00 1.60 0.71 1.13 1.39        0  00:14:58
111 S2_Rds_Pt_14 3.53 484.00 98.00 1.60 1.38 4.87 6.93        0  00:06:00
112 S3_Pt_14 4.07 484.00 89.00 1.60 0.71 2.87 3.98        0  00:09:51
113 S3_Pt_3 0.29 484.00 72.00 1.60 0.14 0.04 0.02        0  00:23:33
114 S3_Rds_3-St 0.38 484.00 98.00 1.60 1.38 0.52 0.74        0  00:06:00
115 South_3rd@97 0.22 484.00 98.00 1.60 1.38 0.31 0.44        0  00:06:00
116 South_4th@97 2.64 484.00 98.00 1.60 1.38 3.64 5.19        0  00:06:00
117 T_Rds2_Pt_5 0.51 484.00 98.00 1.60 1.38 0.71 1.00        0  00:06:00
118 U_Rds_Pt_12 1.49 484.00 98.00 1.60 1.38 2.06 2.93        0  00:06:00
119 U_Rds_Pt_13 1.48 484.00 98.00 1.60 1.38 2.04 2.90        0  00:06:00
120 U_Rds_Pt_14 0.26 484.00 98.00 1.60 1.38 0.36 0.51        0  00:06:00
121 U_Rds2_Pt_13 0.38 484.00 98.00 1.60 1.38 0.52 0.74        0  00:06:00
122 U_Rds2_Pt_14 0.50 484.00 98.00 1.60 1.38 0.69 0.98        0  00:06:00
123 U1_Pt_14 1.94 484.00 98.00 1.60 1.38 2.68 3.43        0  00:10:01
124 U2_Pt_13 1.74 484.00 98.00 1.60 1.38 2.39 3.06        0  00:09:58
125 U3_Pt_13 1.91 484.00 98.00 1.60 1.38 2.63 3.18        0  00:12:31
126 U4_Pt_12 2.64 484.00 89.00 1.60 0.71 1.87 2.65        0  00:08:50
127 US97_3-4_East 0.30 484.00 98.00 1.60 1.38 0.42 0.60        0  00:06:00
128 V_Rds_Pt_15 0.36 484.00 98.00 1.60 1.38 0.49 0.70        0  00:06:00
129 V_Rds2_Pt_15 0.13 484.00 98.00 1.60 1.37 0.18 0.25        0  00:06:00
130 W_97@4th 0.45 484.00 98.00 1.60 1.38 0.62 0.88        0  00:06:00
131 W_97@5th 0.42 484.00 98.00 1.60 1.38 0.58 0.82        0  00:06:00
132 W_Rds_Pt_15 0.41 484.00 98.00 1.60 1.38 0.57 0.80        0  00:06:00
133 W1_Pt_15 2.11 484.00 89.00 1.60 0.71 1.49 2.29        0  00:06:00
134 W2_Pt_15 1.96 484.00 89.00 1.60 0.71 1.38 1.97        0  00:08:46
135 West_97_6th 0.46 484.00 98.00 1.60 1.38 0.63 0.89        0  00:06:00
136 X_Rds_Pt_16 0.38 484.00 98.00 1.60 1.38 0.52 0.74        0  00:06:00
137 X_Rds_Pt_17 0.68 484.00 98.00 1.60 1.38 0.93 1.33        0  00:06:00
138 X_Rds2_Pt_13 0.05 484.00 98.00 1.60 1.29 0.07 0.10        0  00:06:00
139 X1_Pt_16 3.16 484.00 57.00 1.60 0.00 0.00 0.00        0  00:25:09
140 X2_Pt_17 1.17 484.00 57.00 1.60 0.00 0.00 0.00        0  00:25:19
141 Y_Rds_Pt_17 0.78 484.00 98.00 1.60 1.38 1.07 1.53        0  00:06:00
142 Y_Rds2_Pt_13 0.06 484.00 98.00 1.60 1.34 0.07 0.11        0  00:06:00
143 Y1_Pt_17 1.77 484.00 98.00 1.60 1.38 2.45 2.89        0  00:13:38
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Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 CB_97_7.1 Junction 919.10 921.00 0.00 921.00 10.00 2.98 924.08 3.08 0.00 0  11:56 0.01 11.00
2 CB_97_7.2 Junction 918.40 922.00 0.00 922.00 10.00 6.29 923.73 1.73 0.00 0  12:00 0.02 9.00
3 CB_Hen_4.1 Junction 890.50 900.70 0.00 900.70 10.00 4.13 892.03 0.00 8.67 0  00:00 0.00 0.00
4 CB_Locust_1.4 Junction 897.02 901.33 0.00 901.33 10.00 3.70 897.62 0.00 3.72 0  00:00 0.00 0.00
5 CB_West_3.1 Junction 900.20 907.00 0.00 907.00 10.00 4.17 906.12 0.00 0.88 0  00:00 0.00 0.00
6 CB_West_3.2 Junction 901.00 907.00 0.00 907.00 10.00 10.07 906.10 0.00 0.90 0  00:00 0.00 0.00
7 CB_West_3.3 Junction 900.40 907.00 0.00 907.00 10.00 3.98 906.45 0.00 0.55 0  00:00 0.00 0.00
8 CB_West_3.4 Junction 900.07 906.00 0.00 906.00 10.00 0.56 905.24 0.00 0.76 0  00:00 0.00 0.00
9 CB_West_4.1 Junction 900.25 907.00 0.00 907.00 10.00 0.05 907.00 0.00 0.00 0  12:01 0.00 0.00

10 CB_West_4.2 Junction 900.75 907.50 0.00 907.50 10.00 0.74 907.50 0.00 0.00 0  12:01 0.00 0.00
11 CB_West_4.3 Junction 900.24 907.50 0.00 907.50 10.00 1.70 907.53 0.03 0.00 0  12:02 0.00 0.00
12 CB_West_6 Junction 907.80 914.60 0.00 914.60 240.00 6.06 919.76 5.16 0.00 0  12:00 0.35 27.00
13 CB_Whit_3.2 Junction 906.00 913.50 0.00 913.50 240.00 5.97 907.31 0.00 6.19 0  00:00 0.00 0.00
14 CB_Whit_3.3 Junction 906.10 913.50 0.00 913.50 240.00 2.23 907.76 0.00 5.74 0  00:00 0.00 0.00
15 CB_Whit_4.2 Junction 910.40 912.00 0.00 912.00 10.00 6.08 911.58 0.00 0.42 0  00:00 0.00 0.00
16 CB_Whit_4.3 Junction 910.60 912.00 0.00 912.00 10.00 10.10 911.98 0.00 0.37 0  00:00 0.00 0.00
17 CB_Whit_5.1 Junction 909.60 916.00 0.00 916.00 10.00 0.81 910.85 0.00 5.15 0  00:00 0.00 0.00
18 CB_Whit_5.2 Junction 909.50 916.00 0.00 916.00 10.00 3.41 911.00 0.00 5.00 0  00:00 0.00 0.00
19 CB_Whit_6s Junction 915.00 919.00 0.00 0.00 0.00 1.58 915.97 0.00 3.03 0  00:00 0.00 0.00
20 CB_WhitWest_4 Junction 905.50 908.00 0.00 908.00 10.00 0.15 905.52 0.00 2.48 0  00:00 0.00 0.00
21 MH_1st&97 Junction 910.47 920.00 0.00 0.00 0.00 10.25 911.72 0.00 8.28 0  00:00 0.00 0.00
22 MH_2nd&97 Junction 907.31 910.00 0.00 910.00 100.00 12.58 908.39 0.00 1.61 0  00:00 0.00 0.00
23 MH_3rd&97 Junction 903.00 911.35 0.00 0.00 0.00 44.24 904.95 0.00 6.40 0  00:00 0.00 0.00
24 MH_4th&97 Junction 907.00 914.26 0.00 914.26 100.00 29.88 908.30 0.00 5.96 0  00:00 0.00 0.00
25 MH_5th&97 Junction 908.80 914.44 0.00 914.44 100.00 11.56 910.82 0.00 3.62 0  00:00 0.00 0.00
26 MH_6th&97 Junction 914.50 919.37 0.00 919.37 100.00 5.35 915.64 0.00 3.73 0  00:00 0.00 0.00
27 MH_Bon_6 Junction 960.01 978.29 0.00 978.29 100.00 5.58 960.50 0.00 17.79 0  00:00 0.00 0.00
28 MH_Hen_1 Junction 891.15 893.14 0.00 893.14 100.00 3.68 891.73 0.00 1.41 0  00:00 0.00 0.00
29 MH_Hen_4 Junction 888.92 895.00 0.00 895.00 100.00 6.08 890.05 0.00 4.95 0  00:00 0.00 0.00
30 MH_Locust_1.1 Junction 896.56 901.98 0.00 901.98 100.00 2.76 897.99 0.00 3.99 0  00:00 0.00 0.00
31 MH_Locust_3 Junction 894.43 902.53 0.00 902.53 100.00 96.04 902.53 0.01 0.00 0  12:00 0.00 0.00
32 MH_Locust_4 Junction 894.92 905.13 0.00 905.13 100.00 0.92 895.22 0.00 9.91 0  00:00 0.00 0.00
33 MH_PT_9 Junction 924.71 929.23 0.00 929.23 100.00 1.35 925.05 0.00 4.18 0  00:00 0.00 0.00
34 MH_RR_4 Junction 891.84 900.00 0.00 900.00 100.00 0.91 892.13 0.00 7.87 0  00:00 0.00 0.00
35 MH_RRHen_4 Junction 890.04 898.00 0.00 898.00 100.00 6.08 890.91 0.00 7.09 0  00:00 0.00 0.00
36 MH_West_3.1 Junction 899.27 905.00 0.00 905.00 100.00 54.31 905.00 0.00 0.00 0  12:02 0.00 0.00
37 MH_West_3.2 Junction 897.80 905.00 0.00 905.00 100.00 99.77 905.00 0.00 0.00 0  12:02 0.00 0.00
38 MH_West_3.3 Junction 899.96 905.00 0.00 905.00 240.00 21.68 905.16 0.16 0.00 0  12:02 0.02 4.00
39 MH_West_3/4 Junction 899.48 905.00 0.00 905.00 100.00 32.72 905.00 0.00 0.00 0  12:02 0.00 0.00
40 MH_West_4.1 Junction 899.50 907.46 0.00 907.46 100.00 33.20 907.04 0.00 0.42 0  00:00 0.00 0.00
41 MH_West_4.2 Junction 900.50 908.00 0.00 908.00 100.00 3.61 907.87 0.00 0.13 0  00:00 0.00 0.00
42 MH_West_4.3 Junction 896.14 907.71 0.00 907.71 100.00 0.21 896.35 0.00 11.36 0  00:00 0.00 0.00
43 MH_West_Delish.1 Junction 913.33 919.19 0.00 919.19 100.00 4.11 917.51 0.00 1.69 0  00:00 0.00 0.00
44 MH_West_Delish.2 Junction 914.79 920.00 0.00 920.00 100.00 4.04 917.52 0.00 2.48 0  00:00 0.00 0.00
45 MH_Whit_3.2 Junction 905.88 909.81 0.00 909.81 100.00 7.69 906.60 0.00 3.21 0  00:00 0.00 0.00
46 MH_Whit_5.1 Junction 909.50 913.99 0.00 913.99 100.00 7.64 911.30 0.00 2.70 0  00:00 0.00 0.00
47 NEW 3rd Inlets Junction 917.00 922.00 0.00 939.00 100.00 25.92 918.09 0.00 3.91 0  00:00 0.00 0.00
48 MH_West_6 Outfall 907.50 4.15 908.17
49 Out-19 Outfall 923.00 6.95 923.78
50 Out-20 Outfall 980.00 0.00 980.00
51 Out-21 Outfall 990.00 0.01 990.00
52 Out-22 Outfall 1000.00 1.00 1000.00
53 Out-56 Outfall 0.00 1.66 0.00
54 Out-57 Outfall 0.00 1.91 0.00
55 Out-59 Outfall 915.00 2.01 915.43
56 Out-A Outfall 891.45 96.04 894.95
57 Out-B Outfall 917.00 6.13 918.00
58 Out-C Outfall 888.00 6.07 889.04
59 Out-D Outfall 887.15 3.67 887.70
60 Out-E Outfall 900.00 3.32 901.00
61 Tona-DW Outfall 939.00 0.87 939.00
62 DW_Hav_1 Storage Node 980.00 990.00 0.00 0.00 0.00 980.00 0.00 0.00
63 DW_Hav_2 Storage Node 990.00 1000.00 0.00 0.00 0.01 990.06 0.00 0.00
64 DW_Hav_3 Storage Node 1000.00 1010.00 0.00 0.00 1.38 1010.00 0.00 0.00



  5
82

5-
To

na
sk

et
 P

ro
po

se
d

  
  

Lin
k S

um
ma

ry
SN

El
em

en
t

El
em

en
t

Fr
om

To
 (O

ut
le

t)
Le

ng
th

In
le

t
O

ut
le

t
Av

er
ag

e
D

ia
m

et
er

 o
r

M
an

ni
ng

's
Pe

ak
D

es
ig

n 
Fl

ow
Pe

ak
 F

lo
w

/
Pe

ak
 F

lo
w

Pe
ak

 F
lo

w
Pe

ak
 F

lo
w

To
ta

l T
im

e
R

ep
or

te
d

ID
Ty

pe
(In

le
t)

N
od

e
In

ve
rt

In
ve

rt
Sl

op
e

H
ei

gh
t

R
ou

gh
ne

ss
Fl

ow
C

ap
ac

ity
D

es
ig

n 
Fl

ow
Ve

lo
ci

ty
D

ep
th

D
ep

th
/

Su
rc

ha
rg

ed
C

on
di

tio
n

N
od

e
El

ev
at

io
n

El
ev

at
io

n
R

at
io

To
ta

l D
ep

th
R

at
io

(ft
)

(ft
)

(ft
)

(%
)

(in
)

(c
fs

)
(c

fs
)

(ft
/s

ec
)

(ft
)

(m
in

)
1

Li
nk

-1
02

Pi
pe

C
B_

97
_7

.1
C

B_
97

_7
.2

24
.0

0
91

9.
10

91
8.

40
2.

92
00

12
.0

00
0.

01
30

2.
81

6.
08

0.
46

3.
58

1.
00

1.
00

15
.0

0
SU

R
C

H
AR

G
ED

2
Li

nk
-1

03
Pi

pe
C

B_
97

_7
.2

C
B_

97
_7

.3
10

0.
00

91
8.

40
91

7.
80

0.
60

00
12

.0
00

0.
01

30
6.

13
2.

76
2.

22
7.

80
1.

00
1.

00
11

.0
0

SU
R

C
H

AR
G

ED
3

Li
nk

-1
35

Pi
pe

M
H

_B
on

_6
In

le
t-6

0
11

7.
16

96
0.

01
95

6.
01

3.
41

00
30

.0
00

0.
01

50
5.

47
65

.6
4

0.
08

6.
09

0.
59

0.
24

0.
00

C
al

cu
la

te
d

4
Li

nk
-1

37
Pi

pe
In

le
t-6

1
In

le
t-6

2
66

.9
6

94
2.

29
93

9.
12

4.
73

00
24

.0
00

0.
02

50
5.

39
25

.6
0

0.
21

5.
35

0.
70

0.
36

0.
00

C
al

cu
la

te
d

5
Li

nk
-1

39
Pi

pe
C

B_
Bo

n_
7

In
le

t-6
2

33
.7

1
94

2.
30

93
9.

12
9.

43
00

6.
00

0
0.

01
30

1.
67

1.
72

0.
97

8.
52

0.
50

1.
00

6.
00

SU
R

C
H

AR
G

ED
6

Li
nk

-1
4

Pi
pe

C
B_

Bo
n_

6
M

H
_B

on
_6

49
.7

4
96

9.
87

96
9.

51
0.

72
00

10
.0

00
0.

01
30

2.
96

1.
86

1.
59

5.
51

0.
79

0.
95

0.
00

> 
C

AP
AC

IT
Y

7
Li

nk
-1

41
Pi

pe
C

B_
H

av
_3

D
W

_H
av

_1
40

.7
8

98
0.

20
98

0.
00

0.
49

00
18

.0
00

0.
01

50
0.

00
6.

38
0.

00
0.

00
0.

00
0.

00
0.

00
C

al
cu

la
te

d
8

Li
nk

-1
42

Pi
pe

C
B_

H
av

_2
D

W
_H

av
_2

41
.7

1
99

0.
20

99
0.

00
0.

48
00

18
.0

00
0.

01
50

0.
01

6.
30

0.
00

0.
46

0.
05

0.
03

0.
00

C
al

cu
la

te
d

9
Li

nk
-1

43
Pi

pe
C

B_
H

av
_1

D
W

_H
av

_3
40

.6
3

10
00

.2
0

10
00

.0
0

0.
49

00
18

.0
00

0.
01

50
1.

38
6.

39
0.

22
0.

78
1.

50
1.

00
51

.0
0

SU
R

C
H

AR
G

ED
10

Li
nk

-1
44

Pi
pe

M
H

_W
es

t_
D

el
is

h.
1

O
ut

-E
53

0.
00

91
3.

33
90

0.
00

2.
52

00
12

.0
00

0.
02

40
3.

32
3.

06
1.

08
4.

43
1.

00
1.

00
10

.0
0

SU
R

C
H

AR
G

ED
11

Li
nk

-1
46

Pi
pe

M
H

_1
st

&9
7

M
H

_2
nd

&9
7

31
6.

01
91

0.
47

90
7.

31
1.

00
00

18
.0

00
0.

01
20

10
.1

5
11

.3
8

0.
89

6.
93

1.
14

0.
77

0.
00

C
al

cu
la

te
d

12
Li

nk
-1

47
Pi

pe
M

H
_2

nd
&9

7
M

H
_3

rd
&9

7
36

7.
78

90
7.

31
90

3.
63

1.
00

00
24

.0
00

0.
01

20
12

.5
1

24
.5

1
0.

51
6.

75
1.

13
0.

58
0.

00
C

al
cu

la
te

d
13

Li
nk

-1
48

Pi
pe

M
H

_P
T_

9
M

H
_6

th
&9

7
34

0.
00

92
4.

74
91

5.
06

2.
85

00
12

.0
00

0.
01

20
1.

32
6.

51
0.

20
3.

96
0.

44
0.

44
0.

00
C

al
cu

la
te

d
14

Li
nk

-1
49

Pi
pe

M
H

_W
hi

t_
5.

1
M

H
_5

th
&9

7
11

.0
0

90
9.

89
90

9.
70

1.
74

00
18

.0
00

0.
01

20
7.

56
15

.0
0

0.
50

4.
86

1.
22

0.
84

0.
00

C
al

cu
la

te
d

15
Li

nk
-1

5
Pi

pe
C

B_
An

t_
6

C
B_

To
n_

6.
1

33
0.

00
94

7.
63

92
8.

14
5.

91
00

8.
00

0
0.

01
30

0.
00

2.
94

0.
00

0.
00

0.
00

0.
00

0.
00

C
al

cu
la

te
d

16
Li

nk
-1

50
Pi

pe
M

H
_5

th
&9

7
M

H
_4

th
&9

7
35

0.
00

90
9.

60
90

7.
46

0.
61

00
24

.0
00

0.
01

20
11

.5
1

19
.1

6
0.

60
6.

03
1.

14
0.

59
0.

00
C

al
cu

la
te

d
17

Li
nk

-1
59

Pi
pe

N
EW

 3
rd
 In

le
ts

M
H

_3
rd

&9
7

20
0.

00
91

7.
00

90
3.

73
6.

63
00

21
.0

00
0.

01
20

25
.9

2
44

.2
2

0.
59

16
.4

5
1.

09
0.

63
0.

00
C

al
cu

la
te

d
18

Li
nk

-1
60

Pi
pe

C
B_

97
_7

.3
O

ut
-B

30
.0

0
91

7.
80

91
7.

00
2.

67
00

12
.0

00
0.

01
30

6.
13

5.
82

1.
05

7.
80

1.
00

1.
00

5.
00

SU
R

C
H

AR
G

ED
19

Li
nk

-1
61

Pi
pe

C
B_

W
hi

t_
6s

M
H

_6
th

&9
7

56
.0

0
91

5.
30

91
4.

95
0.

62
00

12
.0

00
0.

01
50

1.
57

2.
44

0.
65

2.
84

0.
66

0.
67

0.
00

C
al

cu
la

te
d

20
Li

nk
-1

62
Pi

pe
M

H
_4

th
&9

7
M

H
_W

es
t_

4.
1

38
9.

96
90

7.
00

90
1.

00
1.

54
00

27
.0

00
0.

01
20

24
.1

1
41

.6
2

0.
58

9.
00

1.
76

0.
79

0.
00

C
al

cu
la

te
d

21
Li

nk
-1

63
Pi

pe
M

H
_W

es
t_

3.
2

M
H

_L
oc

us
t_

3
32

0.
65

89
7.

80
89

4.
47

1.
04

00
42

.0
00

0.
01

00
96

.0
4

13
3.

29
0.

72
9.

98
3.

50
1.

00
6.

00
SU

R
C

H
AR

G
ED

22
Li

nk
-1

64
Pi

pe
M

H
_4

th
&9

7
M

H
_3

rd
&9

7
39

3.
00

90
7.

36
90

4.
73

0.
67

00
24

.0
00

0.
01

50
6.

67
16

.0
4

0.
42

4.
74

0.
89

0.
46

0.
00

C
al

cu
la

te
d

23
Li

nk
-1

65
Pi

pe
C

B_
W

es
t_

D
el

.4
O

ut
-5

9
43

.1
1

91
6.

23
91

5.
00

2.
86

00
12

.0
00

0.
01

50
2.

01
5.

22
0.

39
5.

67
0.

46
0.

46
0.

00
C

al
cu

la
te

d
24

Li
nk

-1
7

Pi
pe

C
B_

To
n_

6.
1

M
H

_P
T_

9
52

.0
0

92
7.

94
92

4.
74

6.
15

00
8.

00
0

0.
01

30
0.

00
3.

04
0.

00
0.

00
0.

15
0.

23
0.

00
C

al
cu

la
te

d
25

Li
nk

-2
0

Pi
pe

M
H

_6
th

&9
7

M
H

_W
hi

t_
5.

1
32

7.
00

91
4.

95
91

0.
37

1.
40

00
18

.0
00

0.
01

30
5.

34
12

.4
3

0.
43

6.
00

0.
78

0.
54

0.
00

C
al

cu
la

te
d

26
Li

nk
-2

3
Pi

pe
C

B_
To

n_
6.

3
M

H
_P

T_
9

45
.4

5
92

7.
00

92
4.

72
5.

02
00

8.
00

0
0.

01
30

0.
00

2.
71

0.
00

0.
00

0.
16

0.
24

0.
00

C
al

cu
la

te
d

27
Li

nk
-2

4
Pi

pe
C

B_
To

n_
6.

2
M

H
_P

T_
9

70
.7

4
92

8.
50

92
4.

72
5.

34
00

8.
00

0
0.

01
30

0.
00

2.
79

0.
00

0.
00

0.
16

0.
24

0.
00

C
al

cu
la

te
d

28
Li

nk
-2

8
Pi

pe
C

B_
W

hi
t_

5.
1

M
H

_5
th

&9
7

53
.9

4
91

0.
00

90
9.

70
0.

56
00

12
.0

00
0.

01
20

0.
78

2.
88

0.
27

1.
16

0.
90

0.
93

0.
00

C
al

cu
la

te
d

29
Li

nk
-2

9
Pi

pe
C

B_
W

hi
t_

5.
2

M
H

_5
th

&9
7

47
.1

2
91

0.
00

90
9.

60
0.

85
00

15
.0

00
0.

01
20

3.
36

6.
45

0.
52

3.
02

1.
06

0.
89

0.
00

C
al

cu
la

te
d

30
Li

nk
-3

0
Pi

pe
C

B_
W

hi
t_

6
M

H
_6

th
&9

7
46

.4
6

91
5.

60
91

5.
00

1.
29

00
8.

00
0

0.
01

30
0.

02
1.

37
0.

01
0.

09
0.

33
0.

51
0.

00
C

al
cu

la
te

d
31

Li
nk

-3
1

Pi
pe

C
B_

W
hi

t_
4.

1
M

H
_4

th
&9

7
53

.9
2

91
0.

50
91

0.
10

0.
74

00
8.

00
0

0.
01

30
0.

00
1.

04
0.

00
0.

00
0.

00
0.

00
0.

00
C

al
cu

la
te

d
32

Li
nk

-3
2

Pi
pe

C
B_

W
hi

t_
4.

3
M

H
_4

th
&9

7
62

.6
7

91
0.

60
91

0.
10

0.
80

00
21

.0
00

0.
01

30
10

.0
4

14
.1

5
0.

71
5.

54
1.

23
0.

71
0.

00
C

al
cu

la
te

d
33

Li
nk

-3
3

Pi
pe

C
B_

W
hi

t_
4.

2
M

H
_4

th
&9

7
44

.4
8

91
0.

40
91

0.
10

0.
67

00
18

.0
00

0.
01

30
6.

05
8.

63
0.

70
4.

57
1.

05
0.

70
0.

00
C

al
cu

la
te

d
34

Li
nk

-3
5

Pi
pe

C
B_

W
hi

t_
3.

4
M

H
_W

hi
t_

3.
2

30
.0

0
90

8.
50

90
8.

00
1.

67
00

8.
00

0
0.

01
30

0.
73

1.
56

0.
47

3.
97

0.
35

0.
52

0.
00

C
al

cu
la

te
d

35
Li

nk
-3

6
Pi

pe
C

B_
W

hi
t_

3.
3

C
B_

W
hi

t_
3.

2
66

.2
0

90
7.

00
90

6.
50

0.
76

00
12

.0
00

0.
01

30
2.

22
3.

10
0.

72
3.

38
0.

77
0.

78
0.

00
C

al
cu

la
te

d
36

Li
nk

-3
7

Pi
pe

C
B_

W
hi

t_
3.

2
M

H
_W

hi
t_

3.
2

75
.4

5
90

6.
20

90
5.

88
0.

42
00

18
.0

00
0.

01
20

5.
97

7.
40

0.
81

5.
31

0.
90

0.
61

0.
00

C
al

cu
la

te
d

37
Li

nk
-3

8
Pi

pe
C

B_
W

hi
t_

3.
1

M
H

_W
hi

t_
3.

2
65

.4
5

90
6.

00
90

5.
88

0.
18

00
12

.0
00

0.
01

20
0.

98
1.

65
0.

60
1.

66
0.

70
0.

71
0.

00
C

al
cu

la
te

d
38

Li
nk

-3
9

Pi
pe

M
H

_3
rd

&9
7

M
H

_W
es

t_
3.

2
37

0.
00

90
3.

53
89

8.
64

1.
32

00
30

.0
00

0.
01

50
44

.1
4

81
.7

3
0.

54
6.

79
1.

95
0.

78
0.

00
C

al
cu

la
te

d
39

Li
nk

-4
0

Pi
pe

M
H

_W
hi

t_
3.

2
M

H
_W

es
t_

3.
3

30
0.

00
90

5.
88

90
0.

06
1.

94
00

24
.0

00
0.

01
50

7.
63

27
.3

1
0.

28
3.

35
1.

35
0.

68
0.

00
C

al
cu

la
te

d
40

Li
nk

-4
1

Pi
pe

M
H

_W
es

t_
3.

3
M

H
_W

es
t_

3.
1

29
.0

0
89

9.
96

89
9.

37
2.

03
00

24
.0

00
0.

01
50

21
.7

3
27

.9
7

0.
78

6.
92

2.
00

1.
00

12
.0

0
SU

R
C

H
AR

G
ED

41
Li

nk
-4

3
Pi

pe
C

B_
W

es
t_

3.
1

M
H

_W
es

t_
3.

3
38

.5
4

90
1.

00
90

0.
06

2.
44

00
12

.0
00

0.
01

30
4.

17
5.

56
0.

75
5.

31
1.

00
1.

00
15

.0
0

SU
R

C
H

AR
G

ED
42

Li
nk

-4
4

Pi
pe

C
B_

W
es

t_
3.

3
C

B_
W

es
t_

3.
2

45
.8

2
90

3.
00

90
2.

30
1.

53
00

15
.0

00
0.

01
30

3.
98

7.
98

0.
50

4.
68

1.
25

1.
00

6.
00

SU
R

C
H

AR
G

ED
43

Li
nk

-4
5

Pi
pe

C
B_

W
es

t_
3.

2
M

H
_W

es
t_

3.
3

51
.6

4
90

2.
20

90
1.

00
2.

32
00

18
.0

00
0.

01
30

10
.0

8
16

.0
1

0.
63

7.
47

1.
50

1.
00

7.
00

SU
R

C
H

AR
G

ED
44

Li
nk

-4
6

Pi
pe

M
H

_W
es

t_
4.

2
M

H
_W

es
t_

4.
1

47
.2

8
90

0.
50

89
9.

99
1.

09
00

12
.0

00
0.

01
50

3.
61

3.
22

1.
12

4.
60

1.
00

1.
00

24
.0

0
SU

R
C

H
AR

G
ED

45
Li

nk
-4

7
Pi

pe
C

B_
W

es
t_

4.
1

M
H

_W
es

t_
4.

1
42

.1
0

90
0.

25
89

9.
94

0.
75

00
8.

00
0

0.
01

30
0.

05
1.

04
0.

05
0.

15
0.

67
1.

00
37

.0
0

SU
R

C
H

AR
G

ED
46

Li
nk

-4
9

Pi
pe

C
B_

W
es

t_
4.

3
M

H
_W

es
t_

4.
1

39
.8

5
90

0.
24

89
9.

94
0.

76
00

8.
00

0
0.

01
30

1.
35

1.
06

1.
28

3.
86

0.
67

1.
00

37
.0

0
SU

R
C

H
AR

G
ED

47
Li

nk
-5

1
Pi

pe
C

B_
W

hi
tW

es
t_

4
C

B_
W

es
t_

4.
3

18
4.

87
90

5.
50

90
3.

30
1.

19
00

8.
00

0
0.

01
30

0.
15

1.
32

0.
11

0.
83

0.
34

0.
51

0.
00

C
al

cu
la

te
d

48
Li

nk
-5

2
Pi

pe
C

B_
W

es
t_

4.
2

M
H

_W
es

t_
4.

2
34

.6
5

90
0.

75
90

0.
50

0.
72

00
8.

00
0

0.
01

30
0.

82
1.

03
0.

80
2.

36
0.

67
1.

00
26

.0
0

SU
R

C
H

AR
G

ED
49

Li
nk

-5
4

Pi
pe

C
B_

W
hi

t_
D

el
.2

C
B_

W
hi

t_
D

el
.3

58
.0

0
91

9.
48

91
9.

05
0.

74
00

8.
00

0
0.

01
50

0.
38

0.
90

0.
42

2.
57

0.
67

1.
00

26
.0

0
SU

R
C

H
AR

G
ED

50
Li

nk
-5

5
Pi

pe
C

B_
W

hi
t_

D
el

.2
C

B_
W

hi
t_

D
el

.1
65

.0
0

91
8.

45
91

8.
13

0.
49

00
8.

00
0

0.
01

50
0.

44
0.

73
0.

60
1.

25
0.

67
1.

00
31

.0
0

SU
R

C
H

AR
G

ED
51

Li
nk

-5
6

Pi
pe

C
B_

W
hi

t_
D

el
.1

C
B_

W
es

t_
D

el
.4

15
0.

00
91

8.
13

91
6.

23
1.

27
00

8.
00

0
0.

01
50

1.
53

1.
18

1.
30

4.
94

0.
58

0.
87

0.
00

> 
C

AP
AC

IT
Y

52
Li

nk
-5

7
Pi

pe
C

B_
W

es
t_

D
el

.3
C

B_
W

es
t_

D
el

.4
30

.0
0

91
7.

20
91

6.
36

2.
77

00
8.

00
0

0.
01

50
0.

48
1.

74
0.

28
3.

06
0.

31
0.

46
0.

00
C

al
cu

la
te

d
53

Li
nk

-5
9

Pi
pe

C
B_

W
es

t_
D

el
.3

C
B_

W
es

t_
D

el
.2

61
.0

0
91

7.
06

91
6.

42
1.

05
00

8.
00

0
0.

01
50

0.
60

1.
01

0.
59

2.
58

0.
48

0.
74

0.
00

C
al

cu
la

te
d

54
Li

nk
-6

0
Pi

pe
C

B_
W

es
t_

4.
4

M
H

_W
es

t_
4.

3
37

.9
6

90
0.

30
90

0.
00

0.
79

00
8.

00
0

0.
01

30
0.

11
1.

07
0.

10
1.

91
0.

15
0.

22
0.

00
C

al
cu

la
te

d
55

Li
nk

-6
1

Pi
pe

C
B_

W
es

t_
4.

5
M

H
_W

es
t_

4.
3

36
.0

0
90

0.
30

90
0.

00
0.

83
00

8.
00

0
0.

01
30

0.
10

1.
10

0.
09

1.
88

0.
14

0.
21

0.
00

C
al

cu
la

te
d

56
Li

nk
-6

2
Pi

pe
C

B_
Lo

cu
st

_4
.2

C
B_

Lo
cu

st
_4

.1
33

.7
1

89
5.

85
89

5.
60

0.
74

00
8.

00
0

0.
01

50
0.

00
0.

90
0.

00
0.

60
0.

02
0.

03
0.

00
C

al
cu

la
te

d



  5
82

5-
To

na
sk

et
 P

ro
po

se
d

  
  

Lin
k S

um
ma

ry
SN

El
em

en
t

El
em

en
t

Fr
om

To
 (O

ut
le

t)
Le

ng
th

In
le

t
O

ut
le

t
Av

er
ag

e
D

ia
m

et
er

 o
r

M
an

ni
ng

's
Pe

ak
D

es
ig

n 
Fl

ow
Pe

ak
 F

lo
w

/
Pe

ak
 F

lo
w

Pe
ak

 F
lo

w
Pe

ak
 F

lo
w

To
ta

l T
im

e
R

ep
or

te
d

ID
Ty

pe
(In

le
t)

N
od

e
In

ve
rt

In
ve

rt
Sl

op
e

H
ei

gh
t

R
ou

gh
ne

ss
Fl

ow
C

ap
ac

ity
D

es
ig

n 
Fl

ow
Ve

lo
ci

ty
D

ep
th

D
ep

th
/

Su
rc

ha
rg

ed
C

on
di

tio
n

N
od

e
El

ev
at

io
n

El
ev

at
io

n
R

at
io

To
ta

l D
ep

th
R

at
io

(ft
)

(ft
)

(ft
)

(%
)

(in
)

(c
fs

)
(c

fs
)

(ft
/s

ec
)

(ft
)

(m
in

)
57

Li
nk

-6
3

Pi
pe

C
B_

Lo
cu

st
_4

.1
M

H
_L

oc
us

t_
4

94
.7

6
89

5.
60

89
4.

92
0.

72
00

8.
00

0
0.

01
30

0.
00

1.
02

0.
00

0.
24

0.
14

0.
22

0.
00

C
al

cu
la

te
d

58
Li

nk
-6

4
Pi

pe
M

H
_W

es
t_

4.
3

M
H

_L
oc

us
t_

4
24

5.
00

89
6.

14
89

4.
95

0.
49

00
12

.0
00

0.
01

50
0.

20
2.

15
0.

09
1.

44
0.

23
0.

24
0.

00
C

al
cu

la
te

d
59

Li
nk

-6
5

Pi
pe

M
H

_L
oc

us
t_

4
M

H
_R

R
_4

23
2.

00
89

4.
92

89
1.

84
1.

33
00

20
.0

00
0.

01
50

0.
91

13
.8

9
0.

07
3.

58
0.

28
0.

17
0.

00
C

al
cu

la
te

d
60

Li
nk

-6
6

Pi
pe

M
H

_R
R

_4
M

H
_R

R
H

en
_4

13
5.

00
89

1.
84

89
0.

04
1.

33
00

20
.0

00
0.

01
50

0.
90

13
.9

2
0.

06
1.

34
0.

57
0.

35
0.

00
C

al
cu

la
te

d
61

Li
nk

-6
7

Pi
pe

M
H

_R
R

H
en

_4
M

H
_H

en
_4

84
.0

0
89

0.
04

88
8.

92
1.

33
00

20
.0

00
0.

01
50

6.
08

13
.9

2
0.

44
4.

46
1.

00
0.

60
0.

00
C

al
cu

la
te

d
62

Li
nk

-6
8

Pi
pe

C
B_

H
en

_4
.1

M
H

_R
R

H
en

_4
37

.6
2

89
0.

50
89

0.
04

1.
22

00
12

.0
00

0.
01

50
4.

13
3.

41
1.

21
5.

41
0.

94
0.

94
0.

00
> 

C
AP

AC
IT

Y
63

Li
nk

-6
9

Pi
pe

C
B_

H
en

_4
.2

M
H

_R
R

H
en

_4
33

.9
3

89
0.

43
89

0.
04

1.
15

00
10

.0
00

0.
01

50
1.

30
2.

04
0.

64
2.

51
0.

75
0.

91
0.

00
C

al
cu

la
te

d
64

Li
nk

-7
0

Pi
pe

M
H

_W
es

t_
3/

4
M

H
_W

es
t_

3.
1

10
0.

00
89

9.
48

89
9.

27
0.

21
00

36
.0

00
0.

01
00

32
.7

4
39

.7
3

0.
82

4.
63

3.
00

1.
00

7.
00

SU
R

C
H

AR
G

ED
65

Li
nk

-7
1

Pi
pe

M
H

_W
es

t_
4.

1
M

H
_W

es
t_

3/
4

22
0.

00
89

9.
94

89
9.

48
0.

21
00

36
.0

00
0.

01
00

32
.2

2
39

.4
8

0.
82

4.
56

3.
00

1.
00

7.
00

SU
R

C
H

AR
G

ED
66

Li
nk

-7
2

Pi
pe

C
B_

W
es

t_
3.

4
M

H
_W

es
t_

3/
4

18
.8

7
90

0.
07

89
9.

48
3.

13
00

18
.0

00
0.

01
50

0.
68

16
.1

0
0.

04
0.

39
1.

50
1.

00
15

.0
0

SU
R

C
H

AR
G

ED
67

Li
nk

-7
3

Pi
pe

C
B_

W
es

t_
5.

1
C

B_
W

es
t_

5.
2

58
.4

3
90

6.
00

90
5.

50
0.

86
00

8.
00

0
0.

01
50

0.
00

0.
97

0.
00

0.
00

0.
00

0.
00

0.
00

C
al

cu
la

te
d

68
Li

nk
-7

4
Pi

pe
C

B_
W

es
t_

6
M

H
_W

es
t_

6
60

.0
0

90
7.

80
90

7.
50

0.
50

00
8.

00
0

0.
01

50
4.

15
0.

74
5.

60
11

.8
7

0.
67

1.
00

0.
00

SU
R

C
H

AR
G

ED
69

Li
nk

-7
6

Pi
pe

M
H

_L
oc

us
t_

3
O

ut
-A

63
0.

00
89

4.
43

89
1.

45
0.

47
00

42
.0

00
0.

01
00

96
.0

4
89

.8
9

1.
07

9.
98

3.
50

1.
00

5.
00

SU
R

C
H

AR
G

ED
70

Li
nk

-7
7

Pi
pe

M
H

_H
en

_4
O

ut
-C

22
6.

22
88

8.
92

88
8.

00
0.

41
00

22
.0

00
0.

01
50

6.
07

9.
91

0.
61

3.
73

1.
09

0.
59

0.
00

C
al

cu
la

te
d

71
Li

nk
-7

8
Pi

pe
C

B_
Lo

cu
st

_2
.1

C
B_

Lo
cu

st
_2

.2
41

.3
2

90
0.

00
89

9.
70

0.
73

00
8.

00
0

0.
01

50
0.

00
0.

89
0.

00
0.

00
0.

00
0.

00
0.

00
C

al
cu

la
te

d
72

Li
nk

-8
1

Pi
pe

C
B_

W
es

t_
D

el
.2

M
H

_W
es

t_
D

el
is

h.
2

78
.0

0
91

6.
56

91
4.

79
2.

27
00

18
.0

00
0.

01
50

1.
92

13
.7

3
0.

14
4.

04
1.

02
0.

69
0.

00
C

al
cu

la
te

d
73

Li
nk

-8
2

Pi
pe

M
H

_W
es

t_
D

el
is

h.
2

M
H

_W
es

t_
D

el
is

h.
1

64
.0

0
91

4.
79

91
3.

33
2.

28
00

18
.0

00
0.

01
50

4.
11

13
.7

3
0.

30
4.

29
1.

50
1.

00
3.

00
SU

R
C

H
AR

G
ED

74
Li

nk
-8

3
Pi

pe
C

B_
W

es
t_

D
el

.1
M

H
_W

es
t_

D
el

is
h.

2
38

.6
4

91
5.

00
91

4.
79

0.
54

00
8.

00
0

0.
01

30
2.

14
0.

89
2.

40
6.

36
0.

67
1.

00
8.

00
SU

R
C

H
AR

G
ED

75
Li

nk
-8

4
Pi

pe
M

H
_W

es
t_

3.
1

M
H

_W
es

t_
3.

2
32

.4
4

89
9.

27
89

8.
77

1.
54

00
36

.0
00

0.
01

00
54

.4
9

10
7.

65
0.

51
9.

61
3.

00
1.

00
5.

00
SU

R
C

H
AR

G
ED

76
Li

nk
-8

5
Pi

pe
C

B_
Lo

cu
st

_1
.1

C
B_

Lo
cu

st
_1

.2
27

.0
0

89
7.

33
89

7.
22

0.
41

00
8.

00
0

0.
01

50
2.

03
0.

67
3.

03
5.

80
0.

67
1.

00
21

.0
0

SU
R

C
H

AR
G

ED
77

Li
nk

-8
7

Pi
pe

C
B_

Lo
cu

st
_1

.2
M

H
_L

oc
us

t_
1.

1
82

.0
0

89
6.

76
89

6.
56

0.
24

00
14

.0
00

0.
01

50
2.

03
2.

30
0.

88
1.

90
1.

17
1.

00
20

.0
0

SU
R

C
H

AR
G

ED
78

Li
nk

-8
8

P i
pe

C
B_

Lo
cu

st
_1

.3
C

B_
Lo

cu
st

_1
.4

39
.3

6
89

7.
50

89
7.

02
1.

21
00

8.
00

0
0.

01
50

0.
25

1.
15

0.
21

1.
13

0.
40

0.
60

0.
00

C
al

cu
la

te
d

79
Li

nk
-9

5
Pi

pe
M

H
_H

en
_1

O
ut

-D
20

5.
00

89
1.

15
88

7.
15

1.
95

00
18

.0
00

0.
01

50
3.

67
12

.7
2

0.
29

6.
03

0.
55

0.
38

0.
00

C
al

cu
la

te
d

80
Li

nk
-9

6
Pi

pe
C

B_
Lo

cu
st

_1
.4

M
H

_L
oc

us
t_

1.
1

87
.0

0
89

7.
02

89
6.

62
0.

46
00

18
.0

00
0.

01
50

2.
76

6.
17

0.
45

2.
26

0.
98

0.
65

0.
00

C
al

cu
la

te
d

81
Li

nk
-9

7
Pi

pe
C

B_
Lo

cu
st

_1
.4

M
H

_H
en

_1
35

0.
00

89
7.

02
89

1.
15

1.
68

00
18

.0
00

0.
01

50
3.

68
11

.7
9

0.
31

5.
79

0.
58

0.
39

0.
00

C
al

cu
la

te
d

82
Li

nk
-1

36
C

ha
nn

el
In

le
t-6

0
In

le
t-6

1
28

5.
00

95
6.

01
94

2.
29

4.
81

00
36

.0
00

0.
03

20
5.

40
97

.5
3

0.
06

5.
54

0.
66

0.
22

0.
00

83
Li

nk
-1

38
C

ha
nn

el
In

le
t-6

2
O

ut
-1

9
31

8.
00

93
9.

12
92

3.
00

5.
07

00
36

.0
00

0.
03

20
6.

95
10

0.
50

0.
07

5.
77

0.
77

0.
26

0.
00

84
O

ut
le

t-0
1

O
ut

le
t

D
W

_H
av

_1
O

ut
-2

0
98

0.
00

98
0.

00
0.

00
85

O
ut

le
t-0

2
O

ut
le

t
D

W
_H

av
_2

O
ut

-2
1

99
0.

00
99

0.
00

0.
01

86
O

ut
le

t-0
3

O
ut

le
t

D
W

_H
av

_3
O

ut
-2

2
10

00
.0

0
10

00
.0

0
1.

00



  5
82

5-
To

na
sk

et
 P

ro
po

se
d

  
  

Inl
et 

Su
mm

ary
SN

El
em

en
t

In
le

t
M

an
uf

ac
tu

re
r

In
le

t
N

um
be

r o
f

C
at

ch
ba

si
n

M
ax

 (R
im

)
In

iti
al

Po
nd

ed
Pe

ak
Pe

ak
 F

lo
w

Pe
ak

 F
lo

w
In

le
t

Al
lo

w
ab

le
M

ax
 G

ut
te

r
M

ax
 G

ut
te

r
ID

M
an

uf
ac

tu
re

r
Pa

rt
Lo

ca
tio

n
In

le
ts

In
ve

rt
El

ev
at

io
n

W
at

er
Ar

ea
Fl

ow
In

te
rc

ep
te

d
By

pa
ss

in
g

Ef
fic

ie
nc

y
Sp

re
ad

Sp
re

ad
W

at
er

 E
le

v.
N

um
be

r
El

ev
at

io
n

El
ev

at
io

n
by

In
le

t
du

rin
g 

Pe
ak

du
rin

g 
Pe

ak
du

rin
g 

Pe
ak

In
le

t
Fl

ow
Fl

ow
Fl

ow
(ft

)
(ft

)
(ft

)
(ft

²)
(c

fs
)

(c
fs

)
(c

fs
)

(%
)

(ft
)

(ft
)

(ft
)

1
C

B_
97

_7
.3

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

91
7.

80
92

0.
00

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

97
92

0.
08

2
C

B_
An

t_
6

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

94
7.

63
95

2.
02

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

92
95

2.
09

3
C

B_
Bo

n_
6

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

96
9.

87
97

3.
11

0.
00

10
.0

0
2.

90
N

/A
N

/A
N

/A
7.

00
15

.0
4

97
3.

46
4

C
B_

Bo
n_

7
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
94

2.
30

94
4.

31
0.

00
10

.0
0

1.
67

N
/A

N
/A

N
/A

7.
00

10
.3

4
94

4.
57

5
C

B_
H

av
_1

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

10
00

.2
0

10
10

.0
0

0.
00

10
.0

0
1.

57
N

/A
N

/A
N

/A
7.

00
9.

91
10

10
.2

6
6

C
B_

H
av

_2
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
99

0.
20

10
00

.0
0

0.
00

10
.0

0
0.

01
N

/A
N

/A
N

/A
7.

00
1.

00
10

00
.0

8
7

C
B_

H
av

_3
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
98

0.
20

99
0.

00
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
92

99
0.

08
8

C
B_

H
en

_4
.2

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

89
0.

43
90

0.
70

0.
00

10
.0

0
1.

32
N

/A
N

/A
N

/A
7.

00
8.

79
90

0.
93

9
C

B_
Lo

cu
st

_1
.1

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

89
7.

33
89

9.
63

0.
00

10
.0

0
4.

01
N

/A
N

/A
N

/A
7.

00
18

.7
6

90
0.

07
10

C
B_

Lo
cu

st
_1

.2
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
89

6.
76

90
0.

21
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
92

90
0.

29
11

C
B_

Lo
cu

st
_1

.3
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
89

7.
50

90
1.

50
0.

00
10

.0
0

0.
25

N
/A

N
/A

N
/A

7.
00

1.
88

90
1.

60
12

C
B_

Lo
cu

st
_2

.1
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
90

0.
00

90
3.

00
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
92

90
3.

08
13

C
B_

Lo
cu

st
_2

.2
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
89

9.
70

90
3.

00
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
92

90
3.

08
14

C
B_

Lo
cu

st
_4

.1
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
89

5.
60

90
4.

50
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
92

90
4.

58
15

C
B_

Lo
cu

st
_4

.2
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
89

5.
85

90
4.

50
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
94

90
4.

58
16

C
B_

To
n_

6.
1

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

92
8.

04
93

2.
67

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

92
93

2.
74

17
C

B_
To

n_
6.

2
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
92

8.
50

93
2.

67
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
92

93
2.

74
18

C
B_

To
n_

6.
3

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

92
7.

00
93

2.
67

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

92
93

2.
74

19
C

B_
W

es
t_

4.
4

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

90
0.

30
90

7.
50

0.
00

10
.0

0
0.

11
N

/A
N

/A
N

/A
7.

00
1.

48
90

7.
59

20
C

B_
W

es
t_

4.
5

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

90
0.

30
90

7.
50

0.
00

10
.0

0
0.

10
N

/A
N

/A
N

/A
7.

00
1.

44
90

7.
59

21
C

B_
W

es
t_

5.
1

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

90
6.

00
90

9.
50

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

92
90

9.
58

22
C

B_
W

es
t_

5.
2

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

90
5.

50
90

9.
00

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

92
90

9.
08

23
C

B_
W

es
t_

D
el

.1
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
91

5.
00

91
8.

50
0.

00
10

.0
0

2.
13

N
/A

N
/A

N
/A

7.
00

12
.2

2
91

8.
80

24
C

B_
W

es
t_

D
el

.2
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
91

6.
49

92
0.

59
0.

00
10

.0
0

1.
33

N
/A

N
/A

N
/A

7.
00

8.
85

92
0.

83
25

C
B_

W
es

t_
D

el
.3

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

91
6.

71
91

8.
21

0.
00

10
.0

0
1.

08
N

/A
N

/A
N

/A
7.

00
7.

65
91

8.
42

26
C

B_
W

es
t_

D
el

.4
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
91

6.
23

91
8.

16
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
92

91
8.

24
27

C
B_

W
hi

t_
1/

2.
1

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

91
4.

50
91

7.
00

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

92
91

7.
08

28
C

B_
W

hi
t_

1/
2.

2
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
91

6.
00

91
9.

00
0.

00
10

.0
0

0.
90

N
/A

N
/A

N
/A

7.
00

6.
72

91
9.

19
29

C
B_

W
hi

t_
1/

2.
3

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

91
5.

20
91

8.
00

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

92
91

8.
08

30
C

B_
W

hi
t_

3.
1

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

90
6.

00
91

2.
00

0.
00

10
.0

0
1.

00
N

/A
N

/A
N

/A
7.

00
7.

23
91

2.
20

31
C

B_
W

hi
t_

3.
4

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

90
3.

73
91

3.
50

0.
00

10
.0

0
0.

74
N

/A
N

/A
N

/A
7.

00
5.

85
91

3.
68

32
C

B_
W

hi
t_

4.
1

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

91
0.

50
91

2.
00

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

92
91

2.
08

33
C

B_
W

hi
t_

6
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
91

5.
60

92
2.

00
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
92

92
2.

08
34

C
B_

W
hi

t_
D

el
.1

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

91
8.

13
92

0.
53

0.
00

10
.0

0
5.

53
N

/A
N

/A
N

/A
7.

00
23

.3
3

92
1.

06
35

C
B_

W
hi

t_
D

el
.2

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

91
8.

45
92

1.
50

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

92
92

1.
58

36
C

B_
W

hi
t_

D
el

.3
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
91

9.
05

92
1.

65
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
92

92
1.

73
37

In
le

t-6
0

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

95
6.

01
95

7.
99

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

00
95

7.
99

38
In

le
t-6

1
FH

W
A 

H
EC

-2
2 

G
EN

ER
IC

N
/A

O
n 

Sa
g

1
94

2.
29

94
5.

89
0.

00
10

.0
0

0.
00

N
/A

N
/A

N
/A

7.
00

0.
13

94
6.

00
39

In
le

t-6
2

FH
W

A 
H

EC
-2

2 
G

EN
ER

IC
N

/A
O

n 
Sa

g
1

93
9.

12
94

3.
08

0.
00

10
.0

0
0.

00
N

/A
N

/A
N

/A
7.

00
0.

00
94

3.
08



  5825-Tonasket Proposed     

Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 CB_97_7.1 919.10 921.00 1.90 0.00 -919.10 921.00 0.00 10.00 0.00
2 CB_97_7.2 918.40 922.00 3.60 0.00 -918.40 922.00 0.00 10.00 0.00
3 CB_Hen_4.1 890.50 900.70 10.20 0.00 -890.50 900.70 0.00 10.00 0.00
4 CB_Locust_1.4 897.02 901.33 4.31 0.00 -897.02 901.33 0.00 10.00 0.00
5 CB_West_3.1 900.20 907.00 6.80 0.00 -900.20 907.00 0.00 10.00 0.00
6 CB_West_3.2 901.00 907.00 6.00 0.00 -901.00 907.00 0.00 10.00 0.00
7 CB_West_3.3 900.40 907.00 6.60 0.00 -900.40 907.00 0.00 10.00 0.00
8 CB_West_3.4 900.07 906.00 5.93 0.00 -900.07 906.00 0.00 10.00 0.00
9 CB_West_4.1 900.25 907.00 6.75 0.00 -900.25 907.00 0.00 10.00 0.00

10 CB_West_4.2 900.75 907.50 6.75 0.00 -900.75 907.50 0.00 10.00 0.00
11 CB_West_4.3 900.24 907.50 7.26 0.00 -900.24 907.50 0.00 10.00 0.00
12 CB_West_6 907.80 914.60 6.80 0.00 -907.80 914.60 0.00 240.00 0.00
13 CB_Whit_3.2 906.00 913.50 7.50 0.00 -906.00 913.50 0.00 240.00 0.00
14 CB_Whit_3.3 906.10 913.50 7.40 0.00 -906.10 913.50 0.00 240.00 0.00
15 CB_Whit_4.2 910.40 912.00 1.60 0.00 -910.40 912.00 0.00 10.00 0.00
16 CB_Whit_4.3 910.60 912.00 1.40 0.00 -910.60 912.00 0.00 10.00 0.00
17 CB_Whit_5.1 909.60 916.00 6.40 0.00 -909.60 916.00 0.00 10.00 0.00
18 CB_Whit_5.2 909.50 916.00 6.50 0.00 -909.50 916.00 0.00 10.00 0.00
19 CB_Whit_6s 915.00 919.00 4.00 0.00 -915.00 0.00 -919.00 0.00 0.00
20 CB_WhitWest_4 905.50 908.00 2.50 0.00 -905.50 908.00 0.00 10.00 0.00
21 MH_1st&97 910.47 920.00 9.53 0.00 -910.47 0.00 -920.00 0.00 0.00
22 MH_2nd&97 907.31 910.00 2.69 0.00 -907.31 910.00 0.00 100.00 0.00
23 MH_3rd&97 903.00 911.35 8.35 0.00 -903.00 0.00 -911.35 0.00 0.00
24 MH_4th&97 907.00 914.26 7.26 0.00 -907.00 914.26 0.00 100.00 0.00
25 MH_5th&97 908.80 914.44 5.64 0.00 -908.80 914.44 0.00 100.00 0.00
26 MH_6th&97 914.50 919.37 4.87 0.00 -914.50 919.37 0.00 100.00 0.00
27 MH_Bon_6 960.01 978.29 18.28 0.00 -960.01 978.29 0.00 100.00 0.00
28 MH_Hen_1 891.15 893.14 1.99 0.00 -891.15 893.14 0.00 100.00 0.00
29 MH_Hen_4 888.92 895.00 6.08 0.00 -888.92 895.00 0.00 100.00 0.00
30 MH_Locust_1.1 896.56 901.98 5.42 0.00 -896.56 901.98 0.00 100.00 0.00
31 MH_Locust_3 894.43 902.53 8.10 0.00 -894.43 902.53 0.00 100.00 0.00
32 MH_Locust_4 894.92 905.13 10.21 0.00 -894.92 905.13 0.00 100.00 0.00
33 MH_PT_9 924.71 929.23 4.52 0.00 -924.71 929.23 0.00 100.00 0.00
34 MH_RR_4 891.84 900.00 8.16 0.00 -891.84 900.00 0.00 100.00 0.00
35 MH_RRHen_4 890.04 898.00 7.96 0.00 -890.04 898.00 0.00 100.00 0.00
36 MH_West_3.1 899.27 905.00 5.73 0.00 -899.27 905.00 0.00 100.00 0.00
37 MH_West_3.2 897.80 905.00 7.20 0.00 -897.80 905.00 0.00 100.00 0.00
38 MH_West_3.3 899.96 905.00 5.04 0.00 -899.96 905.00 0.00 240.00 0.00
39 MH_West_3/4 899.48 905.00 5.52 0.00 -899.48 905.00 0.00 100.00 0.00
40 MH_West_4.1 899.50 907.46 7.96 0.00 -899.50 907.46 0.00 100.00 0.00
41 MH_West_4.2 900.50 908.00 7.50 0.00 -900.50 908.00 0.00 100.00 0.00
42 MH_West_4.3 896.14 907.71 11.57 0.00 -896.14 907.71 0.00 100.00 0.00
43 MH_West_Delish.1 913.33 919.19 5.86 0.00 -913.33 919.19 0.00 100.00 0.00
44 MH_West_Delish.2 914.79 920.00 5.21 0.00 -914.79 920.00 0.00 100.00 0.00
45 MH_Whit_3.2 905.88 909.81 3.93 0.00 -905.88 909.81 0.00 100.00 0.00
46 MH_Whit_5.1 909.50 913.99 4.49 0.00 -909.50 913.99 0.00 100.00 0.00
47 NEW 3rd Inlets 917.00 922.00 5.00 0.00 -917.00 939.00 17.00 100.00 0.00



  5825-Tonasket Proposed     

Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 CB_97_7.1 2.98 2.98 924.08 4.98 3.08 0.00 919.49 0.39 0  12:01 0  11:56 0.01 11.00
2 CB_97_7.2 6.29 3.53 923.73 5.33 1.73 0.00 918.95 0.55 0  12:01 0  12:00 0.02 9.00
3 CB_Hen_4.1 4.13 4.13 892.03 1.53 0.00 8.67 890.78 0.28 0  12:04 0  00:00 0.00 0.00
4 CB_Locust_1.4 3.70 0.70 897.62 0.60 0.00 3.72 897.21 0.19 0  12:00 0  00:00 0.00 0.00
5 CB_West_3.1 4.17 4.17 906.12 5.92 0.00 0.88 901.37 1.17 0  12:04 0  00:00 0.00 0.00
6 CB_West_3.2 10.07 6.89 906.10 5.10 0.00 0.90 902.52 1.52 0  12:03 0  00:00 0.00 0.00
7 CB_West_3.3 3.98 3.98 906.45 6.05 0.00 0.55 902.95 2.55 0  12:02 0  00:00 0.00 0.00
8 CB_West_3.4 0.56 0.51 905.24 5.17 0.00 0.76 900.45 0.38 0  12:02 0  00:00 0.00 0.00
9 CB_West_4.1 0.05 0.00 907.00 6.75 0.00 0.00 900.72 0.47 0  12:01 0  12:01 0.00 0.00

10 CB_West_4.2 0.74 0.74 907.50 6.75 0.00 0.00 901.19 0.44 0  12:01 0  12:01 0.00 0.00
11 CB_West_4.3 1.70 0.39 907.53 7.29 0.03 0.00 900.73 0.49 0  12:02 0  12:02 0.00 0.00
12 CB_West_6 6.06 6.06 919.76 11.96 5.16 0.00 909.51 1.71 0  12:08 0  12:00 0.35 27.00
13 CB_Whit_3.2 5.97 3.77 907.31 1.31 0.00 6.19 906.47 0.47 0  12:00 0  00:00 0.00 0.00
14 CB_Whit_3.3 2.23 2.23 907.76 1.66 0.00 5.74 907.14 1.04 0  12:00 0  00:00 0.00 0.00
15 CB_Whit_4.2 6.08 6.08 911.58 1.18 0.00 0.42 910.66 0.26 0  12:00 0  00:00 0.00 0.00
16 CB_Whit_4.3 10.10 10.10 911.98 1.38 0.00 0.37 910.90 0.30 0  12:00 0  00:00 0.00 0.00
17 CB_Whit_5.1 0.81 0.81 910.85 1.25 0.00 5.15 910.12 0.52 0  12:01 0  00:00 0.00 0.00
18 CB_Whit_5.2 3.41 3.41 911.00 1.50 0.00 5.00 910.18 0.68 0  12:01 0  00:00 0.00 0.00
19 CB_Whit_6s 1.58 1.58 915.97 0.97 0.00 3.03 915.46 0.46 0  12:05 0  00:00 0.00 0.00
20 CB_WhitWest_4 0.15 0.00 905.52 0.02 0.00 2.48 905.50 0.00 0  12:02 0  00:00 0.00 0.00
21 MH_1st&97 10.25 10.25 911.72 1.25 0.00 8.28 910.74 0.27 0  12:00 0  00:00 0.00 0.00
22 MH_2nd&97 12.58 2.46 908.39 1.08 0.00 1.61 907.58 0.27 0  12:00 0  00:00 0.00 0.00
23 MH_3rd&97 44.24 0.00 904.95 1.95 0.00 6.40 903.86 0.86 0  12:03 0  00:00 0.00 0.00
24 MH_4th&97 29.88 2.94 908.30 1.30 0.00 5.96 907.35 0.35 0  12:03 0  00:00 0.00 0.00
25 MH_5th&97 11.56 0.00 910.82 2.02 0.00 3.62 909.89 1.09 0  12:01 0  00:00 0.00 0.00
26 MH_6th&97 5.35 2.56 915.64 1.14 0.00 3.73 915.13 0.63 0  12:00 0  00:00 0.00 0.00
27 MH_Bon_6 5.58 2.72 960.50 0.50 0.00 17.79 960.15 0.15 0  12:00 0  00:00 0.00 0.00
28 MH_Hen_1 3.68 0.00 891.73 0.58 0.00 1.41 891.33 0.18 0  12:01 0  00:00 0.00 0.00
29 MH_Hen_4 6.08 0.00 890.05 1.13 0.00 4.95 889.22 0.30 0  12:05 0  00:00 0.00 0.00
30 MH_Locust_1.1 2.76 0.80 897.99 1.43 0.00 3.99 897.28 0.72 0  12:00 0  00:00 0.00 0.00
31 MH_Locust_3 96.04 0.00 902.53 8.10 0.01 0.00 895.32 0.89 0  12:00 0  12:00 0.00 0.00
32 MH_Locust_4 0.92 0.74 895.22 0.30 0.00 9.91 895.00 0.08 0  12:01 0  00:00 0.00 0.00
33 MH_PT_9 1.35 1.35 925.05 0.34 0.00 4.18 924.84 0.13 0  12:00 0  00:00 0.00 0.00
34 MH_RR_4 0.91 0.00 892.13 0.29 0.00 7.87 891.92 0.08 0  12:02 0  00:00 0.00 0.00
35 MH_RRHen_4 6.08 0.00 890.91 0.87 0.00 7.09 890.27 0.23 0  12:04 0  00:00 0.00 0.00
36 MH_West_3.1 54.31 0.00 905.00 5.73 0.00 0.00 899.96 0.69 0  12:02 0  12:02 0.00 0.00
37 MH_West_3.2 99.77 1.80 905.00 7.20 0.00 0.00 898.56 0.76 0  12:02 0  12:02 0.00 0.00
38 MH_West_3.3 21.68 0.00 905.16 5.20 0.16 0.00 900.54 0.58 0  12:04 0  12:02 0.02 4.00
39 MH_West_3/4 32.72 0.00 905.00 5.52 0.00 0.00 900.25 0.77 0  12:02 0  12:02 0.00 0.00
40 MH_West_4.1 33.20 5.56 907.04 7.54 0.00 0.42 900.67 1.17 0  12:01 0  00:00 0.00 0.00
41 MH_West_4.2 3.61 3.00 907.87 7.37 0.00 0.13 901.03 0.53 0  12:01 0  00:00 0.00 0.00
42 MH_West_4.3 0.21 0.00 896.35 0.21 0.00 11.36 896.20 0.06 0  12:01 0  00:00 0.00 0.00
43 MH_West_Delish.1 4.11 0.00 917.51 4.18 0.00 1.69 913.67 0.34 0  12:03 0  00:00 0.00 0.00
44 MH_West_Delish.2 4.04 0.00 917.52 2.73 0.00 2.48 915.00 0.21 0  12:03 0  00:00 0.00 0.00
45 MH_Whit_3.2 7.69 0.00 906.60 0.72 0.00 3.21 906.08 0.20 0  12:00 0  00:00 0.00 0.00
46 MH_Whit_5.1 7.64 2.30 911.30 1.80 0.00 2.70 910.18 0.68 0  12:01 0  00:00 0.00 0.00
47 NEW 3rd Inlets 25.92 25.92 918.09 1.09 0.00 3.91 917.27 0.27 0  12:00 0  00:00 0.00 0.00



  5825-Tonasket Proposed     

Channel Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Shape Height Width Manning's Entrance Exit/Bend Additional Initial Flap

ID Invert Invert Invert Invert Drop Slope Roughness Losses Losses Losses Flow Gate
Elevation Offset Elevation Offset

(ft) (ft) (ft) (ft) (ft) (ft) (%) (ft) (ft) (cfs)
1 Link-136 285.00 956.01 0.00 942.29 0.00 13.72 4.8100 Trapezoidal 3.000 5.000 0.0320 0.5000 0.5000 0.0000 0.00 No
2 Link-138 318.00 939.12 0.00 923.00 0.00 16.12 5.0700 Trapezoidal 3.000 5.020 0.0320 0.5000 0.5000 0.0000 0.00 No



  5825-Tonasket Proposed     

Channel Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-136 5.40 0  12:01 97.53 0.06 5.54 0.86 0.66 0.22 0.00
2 Link-138 6.95 0  12:01 100.50 0.07 5.77 0.92 0.77 0.26 0.00



  5825-Tonasket Proposed     

Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 Link-102 24.00 919.10 0.00 918.40 0.00 0.70 2.9200 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
2 Link-103 100.00 918.40 0.00 917.80 0.00 0.60 0.6000 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
3 Link-135 117.16 960.01 0.00 956.01 0.00 4.00 3.4100 CIRCULAR 30.000 30.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
4 Link-137 66.96 942.29 0.00 939.12 0.00 3.17 4.7300 CIRCULAR 24.000 24.000 0.0250 0.5000 0.5000 0.0000 0.00 No 1
5 Link-139 33.71 942.30 0.00 939.12 0.00 3.18 9.4300 CIRCULAR 6.000 6.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
6 Link-14 49.74 969.87 0.00 969.51 9.50 0.36 0.7200 CIRCULAR 9.960 9.960 0.0130 0.5000 0.5000 0.0000 0.00 No 1
7 Link-141 40.78 980.20 0.00 980.00 0.00 0.20 0.4900 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
8 Link-142 41.71 990.20 0.00 990.00 0.00 0.20 0.4800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
9 Link-143 40.63 1000.20 0.00 1000.00 0.00 0.20 0.4900 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1

10 Link-144 530.00 913.33 0.00 900.00 0.00 13.33 2.5200 CIRCULAR 12.000 12.000 0.0240 0.5000 0.5000 0.0000 0.00 No 1
11 Link-146 316.01 910.47 0.00 907.31 0.00 3.16 1.0000 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
12 Link-147 367.78 907.31 0.00 903.63 0.63 3.68 1.0000 CIRCULAR 24.000 24.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
13 Link-148 340.00 924.74 0.03 915.06 0.56 9.68 2.8500 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
14 Link-149 11.00 909.89 0.39 909.70 0.90 0.19 1.7400 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
15 Link-15 330.00 947.63 0.00 928.14 0.10 19.49 5.9100 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
16 Link-150 350.00 909.60 0.80 907.46 0.46 2.14 0.6100 CIRCULAR 24.000 24.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
17 Link-159 200.00 917.00 0.00 903.73 0.73 13.27 6.6300 CIRCULAR 21.000 21.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
18 Link-160 30.00 917.80 0.00 917.00 0.00 0.80 2.6700 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
19 Link-161 56.00 915.30 0.30 914.95 0.45 0.35 0.6200 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
20 Link-162 389.96 907.00 0.00 901.00 1.50 6.00 1.5400 CIRCULAR 27.000 27.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
21 Link-163 320.65 897.80 0.00 894.47 0.04 3.33 1.0400 CIRCULAR 42.000 42.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
22 Link-164 393.00 907.36 0.36 904.73 1.73 2.63 0.6700 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
23 Link-165 43.11 916.23 0.00 915.00 0.00 1.23 2.8600 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
24 Link-17 52.00 927.94 -0.10 924.74 0.03 3.20 6.1500 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
25 Link-20 327.00 914.95 0.45 910.37 0.87 4.58 1.4000 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
26 Link-23 45.45 927.00 0.00 924.72 0.01 2.28 5.0200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
27 Link-24 70.74 928.50 0.00 924.72 0.01 3.78 5.3400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
28 Link-28 53.94 910.00 0.40 909.70 0.90 0.30 0.5600 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
29 Link-29 47.12 910.00 0.50 909.60 0.80 0.40 0.8500 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
30 Link-30 46.46 915.60 0.00 915.00 0.50 0.60 1.2900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
31 Link-31 53.92 910.50 0.00 910.10 3.10 0.40 0.7400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
32 Link-32 62.67 910.60 0.00 910.10 3.10 0.50 0.8000 CIRCULAR 21.000 21.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
33 Link-33 44.48 910.40 0.00 910.10 3.10 0.30 0.6700 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
34 Link-35 30.00 908.50 4.77 908.00 2.12 0.50 1.6700 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
35 Link-36 66.20 907.00 0.90 906.50 0.50 0.50 0.7600 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
36 Link-37 75.45 906.20 0.20 905.88 0.00 0.32 0.4200 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
37 Link-38 65.45 906.00 0.00 905.88 0.00 0.12 0.1800 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
38 Link-39 370.00 903.53 0.53 898.64 0.84 4.89 1.3200 CIRCULAR 30.000 30.000 0.0150 0.5000 0.5000 0.0000 0.00 No 2
39 Link-40 300.00 905.88 0.00 900.06 0.10 5.82 1.9400 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
40 Link-41 29.00 899.96 0.00 899.37 0.10 0.59 2.0300 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
41 Link-43 38.54 901.00 0.80 900.06 0.10 0.94 2.4400 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
42 Link-44 45.82 903.00 2.60 902.30 1.30 0.70 1.5300 CIRCULAR 15.000 15.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
43 Link-45 51.64 902.20 1.20 901.00 1.04 1.20 2.3200 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
44 Link-46 47.28 900.50 0.00 899.99 0.49 0.51 1.0900 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
45 Link-47 42.10 900.25 0.00 899.94 0.44 0.31 0.7500 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
46 Link-49 39.85 900.24 0.00 899.94 0.44 0.30 0.7600 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
47 Link-51 184.87 905.50 0.00 903.30 3.06 2.20 1.1900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
48 Link-52 34.65 900.75 0.00 900.50 0.00 0.25 0.7200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
49 Link-54 58.00 919.48 1.03 919.05 0.00 0.43 0.7400 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
50 Link-55 65.00 918.45 0.00 918.13 0.00 0.32 0.4900 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
51 Link-56 150.00 918.13 0.00 916.23 0.00 1.90 1.2700 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
52 Link-57 30.00 917.20 0.48 916.36 0.13 0.83 2.7700 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
53 Link-59 61.00 917.06 0.35 916.42 -0.07 0.64 1.0500 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
54 Link-60 37.96 900.30 0.00 900.00 3.86 0.30 0.7900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
55 Link-61 36.00 900.30 0.00 900.00 3.86 0.30 0.8300 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
56 Link-62 33.71 895.85 0.00 895.60 0.00 0.25 0.7400 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
57 Link-63 94.76 895.60 0.00 894.92 0.00 0.68 0.7200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
58 Link-64 245.00 896.14 0.00 894.95 0.03 1.19 0.4900 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
59 Link-65 232.00 894.92 0.00 891.84 0.00 3.08 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
60 Link-66 135.00 891.84 0.00 890.04 0.00 1.80 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
61 Link-67 84.00 890.04 0.00 888.92 0.00 1.12 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
62 Link-68 37.62 890.50 0.00 890.04 0.00 0.46 1.2200 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
63 Link-69 33.93 890.43 0.00 890.04 0.00 0.39 1.1500 CIRCULAR 9.960 9.960 0.0150 0.5000 0.5000 0.0000 0.00 No 1
64 Link-70 100.00 899.48 0.00 899.27 0.00 0.21 0.2100 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
65 Link-71 220.00 899.94 0.44 899.48 0.00 0.46 0.2100 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
66 Link-72 18.87 900.07 0.00 899.48 0.00 0.59 3.1300 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
67 Link-73 58.43 906.00 0.00 905.50 0.00 0.50 0.8600 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
68 Link-74 60.00 907.80 0.00 907.50 0.00 0.30 0.5000 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
69 Link-76 630.00 894.43 0.00 891.45 0.00 2.98 0.4700 CIRCULAR 42.000 42.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
70 Link-77 226.22 888.92 0.00 888.00 0.00 0.92 0.4100 CIRCULAR 21.960 21.960 0.0150 0.5000 0.5000 0.0000 0.00 No 1
71 Link-78 41.32 900.00 0.00 899.70 0.00 0.30 0.7300 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
72 Link-81 78.00 916.56 0.07 914.79 0.00 1.77 2.2700 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
73 Link-82 64.00 914.79 0.00 913.33 0.00 1.46 2.2800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
74 Link-83 38.64 915.00 0.00 914.79 0.00 0.21 0.5400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
75 Link-84 32.44 899.27 0.00 898.77 0.97 0.50 1.5400 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
76 Link-85 27.00 897.33 0.00 897.22 0.46 0.11 0.4100 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
77 Link-87 82.00 896.76 0.00 896.56 0.00 0.20 0.2400 CIRCULAR 14.040 14.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
78 Link-88 39.36 897.50 0.00 897.02 0.00 0.48 1.2100 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
79 Link-95 205.00 891.15 0.00 887.15 0.00 4.00 1.9500 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
80 Link-96 87.00 897.02 0.00 896.62 0.06 0.40 0.4600 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
81 Link-97 350.00 897.02 0.00 891.15 0.00 5.87 1.6800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1



  5825-Tonasket Proposed     

Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-102 2.81 0  12:01 6.08 0.46 3.58 0.11 1.00 1.00 15.00 SURCHARGED
2 Link-103 6.13 0  12:01 2.76 2.22 7.80 0.21 1.00 1.00 11.00 SURCHARGED
3 Link-135 5.47 0  12:00 65.64 0.08 6.09 0.32 0.59 0.24 0.00 Calculated
4 Link-137 5.39 0  12:01 25.60 0.21 5.35 0.21 0.70 0.36 0.00 Calculated
5 Link-139 1.67 0  12:00 1.72 0.97 8.52 0.07 0.50 1.00 6.00 SURCHARGED
6 Link-14 2.96 0  12:01 1.86 1.59 5.51 0.15 0.79 0.95 0.00 > CAPACITY
7 Link-141 0.00 0  00:00 6.38 0.00 0.00 0.00 0.00 0.00 Calculated
8 Link-142 0.01 0  23:51 6.30 0.00 0.46 1.51 0.05 0.03 0.00 Calculated
9 Link-143 1.38 0  11:58 6.39 0.22 0.78 0.87 1.50 1.00 51.00 SURCHARGED

10 Link-144 3.32 0  12:05 3.06 1.08 4.43 1.99 1.00 1.00 10.00 SURCHARGED
11 Link-146 10.15 0  12:00 11.38 0.89 6.93 0.76 1.14 0.77 0.00 Calculated
12 Link-147 12.51 0  12:01 24.51 0.51 6.75 0.91 1.13 0.58 0.00 Calculated
13 Link-148 1.32 0  12:00 6.51 0.20 3.96 1.43 0.44 0.44 0.00 Calculated
14 Link-149 7.56 0  12:01 15.00 0.50 4.86 0.04 1.22 0.84 0.00 Calculated
15 Link-15 0.00 0  00:00 2.94 0.00 0.00 0.00 0.00 0.00 Calculated
16 Link-150 11.51 0  12:02 19.16 0.60 6.03 0.97 1.14 0.59 0.00 Calculated
17 Link-159 25.92 0  12:00 44.22 0.59 16.45 0.20 1.09 0.63 0.00 Calculated
18 Link-160 6.13 0  12:01 5.82 1.05 7.80 0.06 1.00 1.00 5.00 SURCHARGED
19 Link-161 1.57 0  12:05 2.44 0.65 2.84 0.33 0.66 0.67 0.00 Calculated
20 Link-162 24.11 0  12:01 41.62 0.58 9.00 0.72 1.76 0.79 0.00 Calculated
21 Link-163 96.04 0  12:04 133.29 0.72 9.98 0.54 3.50 1.00 6.00 SURCHARGED
22 Link-164 6.67 0  12:03 16.04 0.42 4.74 1.38 0.89 0.46 0.00 Calculated
23 Link-165 2.01 0  12:00 5.22 0.39 5.67 0.13 0.46 0.46 0.00 Calculated
24 Link-17 0.00 0  00:00 3.04 0.00 0.00 0.15 0.23 0.00 Calculated
25 Link-20 5.34 0  12:01 12.43 0.43 6.00 0.91 0.78 0.54 0.00 Calculated
26 Link-23 0.00 0  00:00 2.71 0.00 0.00 0.16 0.24 0.00 Calculated
27 Link-24 0.00 0  00:00 2.79 0.00 0.00 0.16 0.24 0.00 Calculated
28 Link-28 0.78 0  12:00 2.88 0.27 1.16 0.78 0.90 0.93 0.00 Calculated
29 Link-29 3.36 0  12:00 6.45 0.52 3.02 0.26 1.06 0.89 0.00 Calculated
30 Link-30 0.02 0  11:59 1.37 0.01 0.09 8.60 0.33 0.51 0.00 Calculated
31 Link-31 0.00 0  00:00 1.04 0.00 0.00 0.00 0.00 0.00 Calculated
32 Link-32 10.04 0  12:00 14.15 0.71 5.54 0.19 1.23 0.71 0.00 Calculated
33 Link-33 6.05 0  12:00 8.63 0.70 4.57 0.16 1.05 0.70 0.00 Calculated
34 Link-35 0.73 0  12:00 1.56 0.47 3.97 0.13 0.35 0.52 0.00 Calculated
35 Link-36 2.22 0  12:00 3.10 0.72 3.38 0.33 0.77 0.78 0.00 Calculated
36 Link-37 5.97 0  12:00 7.40 0.81 5.31 0.24 0.90 0.61 0.00 Calculated
37 Link-38 0.98 0  12:00 1.65 0.60 1.66 0.66 0.70 0.71 0.00 Calculated
38 Link-39 44.14 0  12:01 81.73 0.54 6.79 0.91 1.95 0.78 0.00 Calculated
39 Link-40 7.63 0  12:00 27.31 0.28 3.35 1.49 1.35 0.68 0.00 Calculated
40 Link-41 21.73 0  12:05 27.97 0.78 6.92 0.07 2.00 1.00 12.00 SURCHARGED
41 Link-43 4.17 0  12:05 5.56 0.75 5.31 0.12 1.00 1.00 15.00 SURCHARGED
42 Link-44 3.98 0  12:05 7.98 0.50 4.68 0.16 1.25 1.00 6.00 SURCHARGED
43 Link-45 10.08 0  12:01 16.01 0.63 7.47 0.12 1.50 1.00 7.00 SURCHARGED
44 Link-46 3.61 0  12:05 3.22 1.12 4.60 0.17 1.00 1.00 24.00 SURCHARGED
45 Link-47 0.05 0  12:01 1.04 0.05 0.15 4.68 0.67 1.00 37.00 SURCHARGED
46 Link-49 1.35 0  12:02 1.06 1.28 3.86 0.17 0.67 1.00 37.00 SURCHARGED
47 Link-51 0.15 0  12:02 1.32 0.11 0.83 3.71 0.34 0.51 0.00 Calculated
48 Link-52 0.82 0  12:01 1.03 0.80 2.36 0.24 0.67 1.00 26.00 SURCHARGED
49 Link-54 0.38 0  11:47 0.90 0.42 2.57 0.38 0.67 1.00 26.00 SURCHARGED
50 Link-55 0.44 0  11:47 0.73 0.60 1.25 0.87 0.67 1.00 31.00 SURCHARGED
51 Link-56 1.53 0  12:00 1.18 1.30 4.94 0.51 0.58 0.87 0.00 > CAPACITY
52 Link-57 0.48 0  12:00 1.74 0.28 3.06 0.16 0.31 0.46 0.00 Calculated
53 Link-59 0.60 0  12:00 1.01 0.59 2.58 0.39 0.48 0.74 0.00 Calculated
54 Link-60 0.11 0  12:00 1.07 0.10 1.91 0.33 0.15 0.22 0.00 Calculated
55 Link-61 0.10 0  12:00 1.10 0.09 1.88 0.32 0.14 0.21 0.00 Calculated
56 Link-62 0.00 0  23:12 0.90 0.00 0.60 0.94 0.02 0.03 0.00 Calculated
57 Link-63 0.00 0  23:21 1.02 0.00 0.24 6.58 0.14 0.22 0.00 Calculated
58 Link-64 0.20 0  12:01 2.15 0.09 1.44 2.84 0.23 0.24 0.00 Calculated
59 Link-65 0.91 0  12:01 13.89 0.07 3.58 1.08 0.28 0.17 0.00 Calculated
60 Link-66 0.90 0  12:02 13.92 0.06 1.34 1.68 0.57 0.35 0.00 Calculated
61 Link-67 6.08 0  12:04 13.92 0.44 4.46 0.31 1.00 0.60 0.00 Calculated
62 Link-68 4.13 0  12:05 3.41 1.21 5.41 0.12 0.94 0.94 0.00 > CAPACITY
63 Link-69 1.30 0  12:00 2.04 0.64 2.51 0.23 0.75 0.91 0.00 Calculated
64 Link-70 32.74 0  12:01 39.73 0.82 4.63 0.36 3.00 1.00 7.00 SURCHARGED
65 Link-71 32.22 0  12:01 39.48 0.82 4.56 0.80 3.00 1.00 7.00 SURCHARGED
66 Link-72 0.68 0  12:02 16.10 0.04 0.39 0.81 1.50 1.00 15.00 SURCHARGED
67 Link-73 0.00 0  00:00 0.97 0.00 0.00 0.00 0.00 0.00 Calculated
68 Link-74 4.15 0  12:08 0.74 5.60 11.87 0.08 0.67 1.00 0.00 SURCHARGED
69 Link-76 96.04 0  12:04 89.89 1.07 9.98 1.05 3.50 1.00 5.00 SURCHARGED
70 Link-77 6.07 0  12:05 9.91 0.61 3.73 1.01 1.09 0.59 0.00 Calculated
71 Link-78 0.00 0  00:00 0.89 0.00 0.00 0.00 0.00 0.00 Calculated
72 Link-81 1.92 0  12:00 13.73 0.14 4.04 0.32 1.02 0.69 0.00 Calculated
73 Link-82 4.11 0  11:59 13.73 0.30 4.29 0.25 1.50 1.00 3.00 SURCHARGED
74 Link-83 2.14 0  12:01 0.89 2.40 6.36 0.10 0.67 1.00 8.00 SURCHARGED
75 Link-84 54.49 0  12:01 107.65 0.51 9.61 0.06 3.00 1.00 5.00 SURCHARGED
76 Link-85 2.03 0  12:11 0.67 3.03 5.80 0.08 0.67 1.00 21.00 SURCHARGED
77 Link-87 2.03 0  12:11 2.30 0.88 1.90 0.72 1.17 1.00 20.00 SURCHARGED
78 Link-88 0.25 0  12:00 1.15 0.21 1.13 0.58 0.40 0.60 0.00 Calculated
79 Link-95 3.67 0  12:01 12.72 0.29 6.03 0.57 0.55 0.38 0.00 Calculated
80 Link-96 2.76 0  12:00 6.17 0.45 2.26 0.64 0.98 0.65 0.00 Calculated
81 Link-97 3.68 0  12:00 11.79 0.31 5.79 1.01 0.58 0.39 0.00 Calculated
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Inlet Input
SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Inlet Initial Initial Ponded Grate

ID Manufacturer Part Location Inlets Invert Elevation Depth Water Water Area Clogging
Number Elevation Elevation Depth Factor

(ft) (ft) (ft) (ft) (ft) (ft²) (%)
1 CB_97_7.3 FHWA HEC-22 GENERIC N/A On Sag 1 917.80 920.00 2.20 0.00 0.00 10.00 0.00
2 CB_Ant_6 FHWA HEC-22 GENERIC N/A On Sag 1 947.63 952.02 4.39 0.00 0.00 10.00 0.00
3 CB_Bon_6 FHWA HEC-22 GENERIC N/A On Sag 1 969.87 973.11 3.24 0.00 0.00 10.00 0.00
4 CB_Bon_7 FHWA HEC-22 GENERIC N/A On Sag 1 942.30 944.31 2.01 0.00 0.00 10.00 0.00
5 CB_Hav_1 FHWA HEC-22 GENERIC N/A On Sag 1 1000.20 1010.00 9.80 0.00 0.00 10.00 0.00
6 CB_Hav_2 FHWA HEC-22 GENERIC N/A On Sag 1 990.20 1000.00 9.80 0.00 0.00 10.00 0.00
7 CB_Hav_3 FHWA HEC-22 GENERIC N/A On Sag 1 980.20 990.00 9.80 0.00 0.00 10.00 0.00
8 CB_Hen_4.2 FHWA HEC-22 GENERIC N/A On Sag 1 890.43 900.70 10.27 0.00 0.00 10.00 0.00
9 CB_Locust_1.1 FHWA HEC-22 GENERIC N/A On Sag 1 897.33 899.63 2.30 0.00 0.00 10.00 0.00

10 CB_Locust_1.2 FHWA HEC-22 GENERIC N/A On Sag 1 896.76 900.21 3.45 0.00 0.00 10.00 0.00
11 CB_Locust_1.3 FHWA HEC-22 GENERIC N/A On Sag 1 897.50 901.50 4.00 0.00 0.00 10.00 0.00
12 CB_Locust_2.1 FHWA HEC-22 GENERIC N/A On Sag 1 900.00 903.00 3.00 0.00 0.00 10.00 0.00
13 CB_Locust_2.2 FHWA HEC-22 GENERIC N/A On Sag 1 899.70 903.00 3.30 0.00 0.00 10.00 0.00
14 CB_Locust_4.1 FHWA HEC-22 GENERIC N/A On Sag 1 895.60 904.50 8.90 0.00 0.00 10.00 0.00
15 CB_Locust_4.2 FHWA HEC-22 GENERIC N/A On Sag 1 895.85 904.50 8.65 0.00 0.00 10.00 0.00
16 CB_Ton_6.1 FHWA HEC-22 GENERIC N/A On Sag 1 928.04 932.67 4.63 0.00 0.00 10.00 0.00
17 CB_Ton_6.2 FHWA HEC-22 GENERIC N/A On Sag 1 928.50 932.67 4.17 0.00 0.00 10.00 0.00
18 CB_Ton_6.3 FHWA HEC-22 GENERIC N/A On Sag 1 927.00 932.67 5.67 0.00 0.00 10.00 0.00
19 CB_West_4.4 FHWA HEC-22 GENERIC N/A On Sag 1 900.30 907.50 7.20 0.00 0.00 10.00 0.00
20 CB_West_4.5 FHWA HEC-22 GENERIC N/A On Sag 1 900.30 907.50 7.20 0.00 0.00 10.00 0.00
21 CB_West_5.1 FHWA HEC-22 GENERIC N/A On Sag 1 906.00 909.50 3.50 0.00 0.00 10.00 0.00
22 CB_West_5.2 FHWA HEC-22 GENERIC N/A On Sag 1 905.50 909.00 3.50 0.00 0.00 10.00 0.00
23 CB_West_Del.1 FHWA HEC-22 GENERIC N/A On Sag 1 915.00 918.50 3.50 0.00 0.00 10.00 0.00
24 CB_West_Del.2 FHWA HEC-22 GENERIC N/A On Sag 1 916.49 920.59 4.10 0.00 0.00 10.00 0.00
25 CB_West_Del.3 FHWA HEC-22 GENERIC N/A On Sag 1 916.71 918.21 1.50 0.00 0.00 10.00 0.00
26 CB_West_Del.4 FHWA HEC-22 GENERIC N/A On Sag 1 916.23 918.16 1.93 0.00 0.00 10.00 0.00
27 CB_Whit_1/2.1 FHWA HEC-22 GENERIC N/A On Sag 1 914.50 917.00 2.50 0.00 0.00 10.00 0.00
28 CB_Whit_1/2.2 FHWA HEC-22 GENERIC N/A On Sag 1 916.00 919.00 3.00 0.00 0.00 10.00 0.00
29 CB_Whit_1/2.3 FHWA HEC-22 GENERIC N/A On Sag 1 915.20 918.00 2.80 0.00 0.00 10.00 0.00
30 CB_Whit_3.1 FHWA HEC-22 GENERIC N/A On Sag 1 906.00 912.00 6.00 0.00 0.00 10.00 0.00
31 CB_Whit_3.4 FHWA HEC-22 GENERIC N/A On Sag 1 903.73 913.50 9.77 0.00 0.00 10.00 0.00
32 CB_Whit_4.1 FHWA HEC-22 GENERIC N/A On Sag 1 910.50 912.00 1.50 0.00 0.00 10.00 0.00
33 CB_Whit_6 FHWA HEC-22 GENERIC N/A On Sag 1 915.60 922.00 6.40 0.00 0.00 10.00 0.00
34 CB_Whit_Del.1 FHWA HEC-22 GENERIC N/A On Sag 1 918.13 920.53 2.40 0.00 0.00 10.00 0.00
35 CB_Whit_Del.2 FHWA HEC-22 GENERIC N/A On Sag 1 918.45 921.50 3.05 0.00 0.00 10.00 0.00
36 CB_Whit_Del.3 FHWA HEC-22 GENERIC N/A On Sag 1 919.05 921.65 2.60 0.00 0.00 10.00 0.00
37 Inlet-60 FHWA HEC-22 GENERIC N/A On Sag 1 956.01 957.99 1.98 0.00 0.00 10.00 0.00
38 Inlet-61 FHWA HEC-22 GENERIC N/A On Sag 1 942.29 945.89 3.60 0.00 0.00 10.00 0.00
39 Inlet-62 FHWA HEC-22 GENERIC N/A On Sag 1 939.12 943.08 3.96 0.00 0.00 10.00 0.00
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Roadway & Gutter Input
SN Element Roadway Roadway Roadway Gutter Gutter Gutter Allowable

ID Longitudinal Cross Manning's Cross Width Depression Spread
Slope Slope Roughness Slope
(ft/ft) (ft/ft) (ft/ft) (ft) (in) (ft)

1 CB_97_7.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
2 CB_Ant_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
3 CB_Bon_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
4 CB_Bon_7 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
5 CB_Hav_1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
6 CB_Hav_2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
7 CB_Hav_3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
8 CB_Hen_4.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
9 CB_Locust_1.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00

10 CB_Locust_1.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
11 CB_Locust_1.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
12 CB_Locust_2.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
13 CB_Locust_2.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
14 CB_Locust_4.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
15 CB_Locust_4.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
16 CB_Ton_6.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
17 CB_Ton_6.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
18 CB_Ton_6.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
19 CB_West_4.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
20 CB_West_4.5 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
21 CB_West_5.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
22 CB_West_5.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
23 CB_West_Del.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
24 CB_West_Del.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
25 CB_West_Del.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
26 CB_West_Del.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
27 CB_Whit_1/2.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
28 CB_Whit_1/2.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
29 CB_Whit_1/2.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
30 CB_Whit_3.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
31 CB_Whit_3.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
32 CB_Whit_4.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
33 CB_Whit_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
34 CB_Whit_Del.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
35 CB_Whit_Del.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
36 CB_Whit_Del.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
37 Inlet-60 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
38 Inlet-61 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
39 Inlet-62 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
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Inlet Results
SN Element Peak Peak Peak Flow Peak Flow Inlet Max Gutter Max Gutter Max Gutter Time of Total Total Time

ID Flow Lateral Intercepted Bypassing Efficiency Spread Water Elev. Water Depth Max Depth Flooded Flooded
Inflow by Inlet during Peak during Peak during Peak during Peak Occurrence Volume

Inlet Flow Flow Flow Flow
(cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 CB_97_7.3 0.00 0.00 N/A N/A N/A 0.97 920.08 0.08 0 12:01 0.00 0.00
2 CB_Ant_6 0.00 0.00 N/A N/A N/A 0.92 952.09 0.08 0 00:00 0.00 0.00
3 CB_Bon_6 2.90 2.90 N/A N/A N/A 15.04 973.46 0.36 0 12:01 0.00 0.00
4 CB_Bon_7 1.67 1.67 N/A N/A N/A 10.34 944.57 0.26 0 12:02 0.00 0.00
5 CB_Hav_1 1.57 1.57 N/A N/A N/A 9.91 1010.26 0.26 0 11:58 0.05 9.00
6 CB_Hav_2 0.01 0.01 N/A N/A N/A 1.00 1000.08 0.08 0 23:52 0.00 0.00
7 CB_Hav_3 0.00 0.00 N/A N/A N/A 0.92 990.08 0.08 0 00:00 0.00 0.00
8 CB_Hen_4.2 1.32 1.32 N/A N/A N/A 8.79 900.93 0.23 0 12:00 0.00 0.00
9 CB_Locust_1.1 4.01 4.01 N/A N/A N/A 18.76 900.07 0.43 0 11:54 0.35 17.00

10 CB_Locust_1.2 0.00 0.00 N/A N/A N/A 0.92 900.29 0.08 0 12:00 0.00 0.00
11 CB_Locust_1.3 0.25 0.25 N/A N/A N/A 1.88 901.60 0.10 0 12:00 0.00 0.00
12 CB_Locust_2.1 0.00 0.00 N/A N/A N/A 0.92 903.08 0.08 0 00:00 0.00 0.00
13 CB_Locust_2.2 0.00 0.00 N/A N/A N/A 0.92 903.08 0.08 0 00:00 0.00 0.00
14 CB_Locust_4.1 0.00 0.00 N/A N/A N/A 0.92 904.58 0.08 0 23:21 0.00 0.00
15 CB_Locust_4.2 0.00 0.00 N/A N/A N/A 0.94 904.58 0.08 0 23:09 0.00 0.00
16 CB_Ton_6.1 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
17 CB_Ton_6.2 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
18 CB_Ton_6.3 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
19 CB_West_4.4 0.11 0.11 N/A N/A N/A 1.48 907.59 0.09 0 12:00 0.00 0.00
20 CB_West_4.5 0.10 0.10 N/A N/A N/A 1.44 907.59 0.09 0 12:00 0.00 0.00
21 CB_West_5.1 0.00 0.00 N/A N/A N/A 0.92 909.58 0.08 0 00:00 0.00 0.00
22 CB_West_5.2 0.00 0.00 N/A N/A N/A 0.92 909.08 0.08 0 00:00 0.00 0.00
23 CB_West_Del.1 2.13 2.13 N/A N/A N/A 12.22 918.80 0.30 0 12:01 0.00 0.00
24 CB_West_Del.2 1.33 1.33 N/A N/A N/A 8.85 920.83 0.24 0 12:05 0.00 0.00
25 CB_West_Del.3 1.08 1.08 N/A N/A N/A 7.65 918.42 0.21 0 12:00 0.00 0.00
26 CB_West_Del.4 0.00 0.00 N/A N/A N/A 0.92 918.24 0.08 0 12:00 0.00 0.00
27 CB_Whit_1/2.1 0.00 0.00 N/A N/A N/A 0.92 917.08 0.08 0 00:00 0.00 0.00
28 CB_Whit_1/2.2 0.90 0.90 N/A N/A N/A 6.72 919.19 0.19 0 09:40 0.00 0.00
29 CB_Whit_1/2.3 0.00 0.00 N/A N/A N/A 0.92 918.08 0.08 0 00:00 0.00 0.00
30 CB_Whit_3.1 1.00 1.00 N/A N/A N/A 7.23 912.20 0.20 0 12:00 0.00 0.00
31 CB_Whit_3.4 0.74 0.74 N/A N/A N/A 5.85 913.68 0.18 0 12:00 0.00 0.00
32 CB_Whit_4.1 0.00 0.00 N/A N/A N/A 0.92 912.08 0.08 0 00:00 0.00 0.00
33 CB_Whit_6 0.00 0.00 N/A N/A N/A 0.92 922.08 0.08 0 12:00 0.00 0.00
34 CB_Whit_Del.1 5.53 5.53 N/A N/A N/A 23.33 921.06 0.52 0 11:47 0.82 25.00
35 CB_Whit_Del.2 0.00 0.00 N/A N/A N/A 0.92 921.58 0.08 0 11:47 0.00 0.00
36 CB_Whit_Del.3 0.00 0.00 N/A N/A N/A 0.92 921.73 0.08 0 11:47 0.00 1.00
37 Inlet-60 0.00 0.00 N/A N/A N/A 0.00 957.99 0.00 0 12:00 0.00 0.00
38 Inlet-61 0.00 0.00 N/A N/A N/A 0.13 946.00 0.11 0 12:01 0.00 0.00
39 Inlet-62 0.00 0.00 N/A N/A N/A 0.00 943.08 0.00 0 12:01 0.00 0.00
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Storage Nodes

    Storage Node : DW_Hav_1
          Input Data

980.00
990.00
10.00
0.00
-980.00
0.00
0.00

          Output Summary Results
0.00
0.00
0.00
0.00
980.00
0
980.00
0
0  00:00
0.000
0
0
0.00

Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................
Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............
Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................

Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................
Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................
Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
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    Storage Node : DW_Hav_2
          Input Data

990.00
1000.00
10.00
0.00
-990.00
0.00
0.00

          Output Summary Results
0.01
0.00
0.01
0.00
990.06
0.06
990.01
0.01
1  00:00
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................
Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................
Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................
Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............

Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................
Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
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    Storage Node : DW_Hav_3
          Input Data

1000.00
1010.00
10.00
0.00
-1000.00
0.00
0.00

          Output Summary Results
1.38
0.00
1.00
0.00
1010.00
10
1001.76
1.76
0  11:58
0.000
0.00
0
0.00

Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............
Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................
Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................
Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................
Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................

Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
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Project Description
5825-Tonasket Proposed-2019 Inlet Basins.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Hydrodynamic
YES
YES

Analysis Options
Mar 20, 2019 00:00:00
Mar 21, 2019 00:00:00
Mar 20, 2019 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
2
143
103
47
14
0
39
3
86
2
81
0
0
0
3
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 50-year Time Series 50-yr Type II Intensity inches Washington Okanogan 50 2.00 SCS Type II 24-hr
2 Rain Gage-01 Time Series 100-YR Type-2 Cumulative inches 0.00

        Outlets .........................................................
Pollutants .............................................................
Land Uses ............................................................

Links.....................................................................
        Channels .....................................................
        Pipes ...........................................................
        Pumps .........................................................
        Orifices ........................................................
        Weirs ...........................................................

Nodes...................................................................
        Junctions .....................................................
        Outfalls ........................................................
        Flow Diversions ...........................................
        Inlets ............................................................
        Storage Nodes ............................................

Runoff (Dry Weather) Time Step .........................
Runoff (Wet Weather) Time Step ........................
Reporting Time Step ............................................
Routing Time Step ...............................................

Rain Gages ..........................................................
Subbasins.............................................................

Enable Overflow Ponding at Nodes .....................
Skip Steady State Analysis Time Periods ............

Start Analysis On .................................................
End Analysis On ..................................................
Start Reporting On ...............................................
Antecedent Dry Days ...........................................

File Name ............................................................

Flow Units ............................................................
Elevation Type .....................................................
Hydrology Method ................................................
Time of Concentration (TOC) Method .................
Link Routing Method ............................................
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Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 97_East_1st 0.42 484.00 98.00 2.00 1.77 0.75 1.05        0  00:06:00
2 97_East_2nd 0.32 484.00 98.00 2.00 1.77 0.57 0.80        0  00:06:00
3 97_West_1st 0.68 484.00 98.00 2.00 1.77 1.21 1.69        0  00:06:00
4 97_West_2nd 0.37 484.00 98.00 2.00 1.77 0.66 0.92        0  00:06:00
5 A_Rd_State 4.20 484.00 98.00 2.00 1.77 7.45 9.84        0  00:08:11
6 A1_State 2.05 484.00 61.00 2.00 0.07 0.15 0.02        0  00:21:07
7 A2_State 3.45 484.00 77.00 2.00 0.45 1.54 1.03        0  00:34:49
8 A3_State 0.73 484.00 61.00 2.00 0.07 0.05 0.01        0  00:19:10
9 A4_State 2.04 484.00 68.00 2.00 0.19 0.40 0.22        0  00:20:04

10 A5_State 1.70 484.00 57.00 2.00 0.03 0.05 0.01        0  00:14:00
11 A6_State 1.42 484.00 57.00 2.00 0.03 0.04 0.00        0  00:14:00
12 B_Rd_State 1.66 484.00 98.00 2.00 1.77 2.95 4.14        0  00:06:00
13 B1_State 0.43 484.00 68.00 2.00 0.19 0.08 0.05        0  00:18:03
14 B2_State 0.77 484.00 54.00 2.00 0.00 0.00 0.00        0  00:18:34
15 B3_Pt_5 3.67 484.00 61.00 2.00 0.07 0.27 0.04        0  00:18:44
16 C_Rds_State 1.71 484.00 98.00 2.00 1.77 3.04 4.27        0  00:06:00
17 C1_State 1.06 484.00 54.00 2.00 0.01 0.01 0.00        0  00:15:46
18 C2_State 1.93 484.00 61.00 2.00 0.07 0.14 0.02        0  00:15:09
19 C3_Rds2_State 0.64 484.00 98.00 2.00 1.77 1.13 1.58        0  00:06:00
20 C3_State 0.80 484.00 57.00 2.00 0.03 0.02 0.00        0  00:16:28
21 D_Rds_Pt_2 0.81 484.00 98.00 2.00 1.77 1.43 2.01        0  00:06:00
22 D1_Pt_2 8.93 484.00 57.80 2.00 0.04 0.33 0.03        0  00:12:20
23 E_97@4th 0.19 484.00 98.00 2.00 1.77 0.34 0.48        0  00:06:00
24 E_97@5th 0.18 484.00 98.00 2.00 1.77 0.32 0.45        0  00:06:00
25 E1_Pt_6 1.12 484.00 57.00 2.00 0.03 0.03 0.00        0  00:17:33
26 E10_Pt_6 0.87 484.00 89.00 2.00 1.03 0.90 1.38        0  00:06:00
27 E11_Pt_6 0.87 484.00 98.00 2.00 1.77 1.55 2.17        0  00:06:00
28 E2_Pt_6 1.92 484.00 57.00 2.00 0.03 0.06 0.01        0  00:17:09
29 E3_Pt_6 0.45 484.00 57.00 2.00 0.03 0.01 0.00        0  00:15:46
30 E4_Pt_6 0.22 484.00 57.00 2.00 0.00 0.00 0.00        0  00:16:07
31 E5_Pt_6 0.95 484.00 57.00 2.00 0.03 0.03 0.00        0  00:16:00
32 E6_Pt_6 0.88 484.00 57.00 2.00 0.03 0.03 0.00        0  00:15:12
33 E7_Pt_6 0.96 484.00 57.00 2.00 0.03 0.03 0.00        0  00:14:48
34 E8_Pt_6 0.87 484.00 57.00 2.00 0.03 0.03 0.00        0  00:14:50
35 E9_Pt_6 0.96 484.00 61.00 2.00 0.07 0.07 0.01        0  00:12:43
36 East_97_7th 0.24 484.00 98.00 2.00 1.77 0.42 0.59        0  00:06:00
37 F_Rds_Pt_9 0.69 484.00 98.00 2.00 1.77 1.22 1.72        0  00:06:00
38 F1_Pt_6 1.24 484.00 57.00 2.00 0.03 0.04 0.00        0  00:19:27
39 F2_Pt_7 1.07 484.00 57.00 2.00 0.03 0.03 0.00        0  00:16:58
40 F3_Pt_9 4.66 484.00 69.00 2.00 0.22 1.01 0.73        0  00:15:45
41 F4_Pt_8 2.02 484.00 89.00 2.00 1.03 2.08 3.08        0  00:07:14
42 G_Rds_Pt_7 0.74 484.00 98.00 2.00 1.77 1.32 1.85        0  00:06:00
43 G1_Pt_7 0.50 484.00 57.00 2.00 0.03 0.01 0.00        0  00:16:54
44 G2_Pt_9 3.12 484.00 39.00 2.00 0.00 0.00 0.00        0  00:30:57
45 G3_Pt_10 3.16 484.00 81.00 2.00 0.61 1.91 2.63        0  00:08:33
46 G4_Pt_7 1.68 484.00 39.00 2.00 0.00 0.00 0.00        0  00:37:09
47 H_Rds_Pt_10 1.49 484.00 98.00 2.00 1.77 2.64 3.70        0  00:06:00
48 H_Rds_Pt_11 0.86 484.00 98.00 2.00 1.77 1.52 2.13        0  00:06:00
49 H1_Pt_11 2.61 484.00 57.00 2.00 0.03 0.08 0.01        0  00:16:53
50 H2_Pt_11 0.76 484.00 57.00 2.00 0.03 0.02 0.00        0  00:16:36
51 H3_Pt11 0.76 484.00 57.00 2.00 0.03 0.02 0.00        0  00:19:54
52 I_Rds_Pt_9 0.45 484.00 98.00 2.00 1.77 0.80 1.13        0  00:06:00
53 I1_Pt_18 0.92 484.00 54.00 2.00 0.01 0.01 0.00        0  00:19:23
54 I2_Pt_9 0.82 484.00 57.00 2.00 0.03 0.02 0.00        0  00:16:22
55 J_Rds_Pt_18 0.88 484.00 98.00 2.00 1.77 1.57 2.20        0  00:06:00
56 J_Rds_Pt_7 0.47 484.00 98.00 2.00 1.77 0.84 1.18        0  00:06:00
57 J1_Pt_18 0.90 484.00 61.00 2.00 0.07 0.07 0.01        0  00:22:57
58 J2_Pt_9 1.22 484.00 61.00 2.00 0.07 0.09 0.01        0  00:19:27
59 K_Rds_Pt_18 1.58 484.00 98.00 2.00 1.77 2.80 3.92        0  00:06:00
60 K1_Pt_18 1.85 484.00 61.00 2.00 0.07 0.14 0.02        0  00:22:54
61 K2_Pt_18 2.92 484.00 61.00 2.00 0.07 0.21 0.03        0  00:20:57
62 K3_Pt_18 1.90 484.00 61.00 2.00 0.07 0.14 0.02        0  00:18:54
63 L_Rds_Pt_18 0.65 484.00 98.00 2.00 1.77 1.15 1.61        0  00:06:00
64 L_Rds_Pt_7 0.53 484.00 98.00 2.00 1.77 0.93 1.31        0  00:06:00
65 L1_Pt_18 0.45 484.00 61.00 2.00 0.07 0.03 0.01        0  00:19:06
66 L2_Pt_7 1.59 484.00 81.00 2.00 0.60 0.96 1.29        0  00:10:06
67 M_Rd_Pt_1 2.84 484.00 98.00 2.00 1.77 5.03 7.06        0  00:06:00
68 M1_Pt_1 7.80 484.00 51.00 2.00 0.00 0.01 0.00        0  00:11:48
69 M1_Tonasket_Ave 0.85 484.00 98.00 2.00 1.77 1.51 2.12        0  00:06:00
70 M1_Winesap_ST 0.98 484.00 98.00 2.00 1.77 1.74 2.44        0  00:06:00
71 M2_Pt_1 1.71 484.00 54.00 2.00 0.01 0.02 0.00        0  00:12:33
72 M3_Pt_1 1.03 484.00 89.00 2.00 1.03 1.06 1.62        0  00:06:00
73 N_4th@97 5.18 484.00 98.00 2.00 1.77 9.18 12.89        0  00:06:00
74 N_4th@Western 0.20 484.00 98.00 2.00 1.77 0.35 0.49        0  00:06:00
75 N_5th@97 1.02 484.00 98.00 2.00 1.77 1.80 2.53        0  00:06:00
76 N_6th@97 0.22 484.00 98.00 2.00 1.77 0.39 0.56        0  00:06:00
77 N_Rds_Pt_5 1.05 484.00 98.00 2.00 1.77 1.87 2.61        0  00:06:00
78 N1_Pt_3 2.91 484.00 51.00 2.00 0.00 0.00 0.00        0  00:12:24
79 N1_Rds_Pt_1 0.44 484.00 98.00 2.00 1.77 0.78 1.08        0  00:06:00
80 N1_Rds_Pt_5 0.44 484.00 98.00 2.00 1.77 0.79 1.10        0  00:06:00
81 North_3rd@97 0.36 484.00 98.00 2.00 1.77 0.64 0.89        0  00:06:00
82 O_Rds_State 3.13 484.00 98.00 2.00 1.77 5.54 7.50        0  00:07:18
83 O1_State 1.66 484.00 57.00 2.00 0.03 0.05 0.01        0  00:18:51
84 O2_Pt_5 1.91 484.00 61.00 2.00 0.07 0.14 0.02        0  00:13:32
85 O2_Rds_Pt_5 1.26 484.00 98.00 2.00 1.77 2.23 3.12        0  00:06:00
86 O2_Rds2_Pt_5 0.35 484.00 98.00 2.00 1.77 0.62 0.88        0  00:06:00
87 P_RD_State 2.42 484.00 98.00 2.00 1.77 4.29 6.02        0  00:06:00
88 P1_State 1.37 484.00 61.00 2.00 0.07 0.10 0.02        0  00:17:46
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Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
89 P2_Pt_5 0.84 484.00 77.00 2.00 0.45 0.38 0.42        0  00:15:07
90 P2_Rds_2-St 0.32 484.00 98.00 2.00 1.77 0.57 0.80        0  00:06:00
91 P2_Rds2_2-St 0.23 484.00 98.00 2.00 1.77 0.40 0.56        0  00:06:00
92 P3_Pt_4 0.85 484.00 89.00 2.00 1.03 0.88 1.35        0  00:06:00
93 Q_Rds2_97 0.30 484.00 98.00 2.00 1.77 0.53 0.75        0  00:06:00
94 Q1_Pt_5 0.97 484.00 57.00 2.00 0.03 0.03 0.00        0  00:16:30
95 Q1_Rds_State 0.32 484.00 98.00 2.00 1.77 0.57 0.80        0  00:06:00
96 Q1_Rds2_State 0.49 484.00 98.00 2.00 1.77 0.86 1.21        0  00:06:00
97 Q2_Pt_5 0.65 484.00 61.00 2.00 0.07 0.05 0.01        0  00:16:32
98 Q3_Pt_5 0.96 484.00 77.00 2.00 0.45 0.43 0.47        0  00:15:19
99 Q3_Rds_State 0.32 484.00 98.00 2.00 1.77 0.56 0.80        0  00:06:00

100 Q3_Rds2_State 0.45 484.00 98.00 2.00 1.77 0.80 1.11        0  00:06:00
101 Q4_Pt_5 0.95 484.00 89.00 2.00 1.03 0.97 1.46        0  00:06:55
102 Q5_Pt_6 0.96 484.00 89.00 2.00 1.03 0.99 1.43        0  00:08:04
103 R_RD_2 0.63 484.00 98.00 2.00 1.77 1.11 1.56        0  00:06:00
104 R_Rd_Pt_1 0.68 484.00 98.00 2.00 1.77 1.21 1.70        0  00:06:00
105 R1_Pt_1 0.27 484.00 39.00 2.00 0.00 0.00 0.00        0  00:18:18
106 S_5th@97 0.73 484.00 98.00 2.00 1.77 1.29 1.82        0  00:06:00
107 S_6th@97 0.16 484.00 98.00 2.00 1.77 0.28 0.40        0  00:06:00
108 S_Rds_Pt_1 1.09 484.00 98.00 2.00 1.77 1.94 2.72        0  00:06:00
109 S1_Pt_14 1.34 484.00 81.00 2.00 0.60 0.81 0.83        0  00:20:23
110 S2_Pt_14 1.59 484.00 89.00 2.00 1.03 1.64 2.03        0  00:14:58
111 S2_Rds_Pt_14 3.53 484.00 98.00 2.00 1.77 6.27 8.79        0  00:06:00
112 S3_Pt_14 4.07 484.00 89.00 2.00 1.03 4.18 5.81        0  00:09:51
113 S3_Pt_3 0.29 484.00 72.00 2.00 0.29 0.08 0.06        0  00:23:33
114 S3_Rds_3-St 0.38 484.00 98.00 2.00 1.77 0.67 0.94        0  00:06:00
115 South_3rd@97 0.22 484.00 98.00 2.00 1.77 0.40 0.56        0  00:06:00
116 South_4th@97 2.64 484.00 98.00 2.00 1.77 4.69 6.58        0  00:06:00
117 T_Rds2_Pt_5 0.51 484.00 98.00 2.00 1.77 0.91 1.27        0  00:06:00
118 U_Rds_Pt_12 1.49 484.00 98.00 2.00 1.77 2.65 3.71        0  00:06:00
119 U_Rds_Pt_13 1.48 484.00 98.00 2.00 1.77 2.62 3.68        0  00:06:00
120 U_Rds_Pt_14 0.26 484.00 98.00 2.00 1.77 0.47 0.65        0  00:06:00
121 U_Rds2_Pt_13 0.38 484.00 98.00 2.00 1.77 0.67 0.94        0  00:06:00
122 U_Rds2_Pt_14 0.50 484.00 98.00 2.00 1.77 0.89 1.24        0  00:06:00
123 U1_Pt_14 1.94 484.00 98.00 2.00 1.77 3.45 4.36        0  00:10:01
124 U2_Pt_13 1.74 484.00 98.00 2.00 1.77 3.08 3.89        0  00:09:58
125 U3_Pt_13 1.91 484.00 98.00 2.00 1.77 3.39 4.04        0  00:12:31
126 U4_Pt_12 2.64 484.00 89.00 2.00 1.03 2.71 3.87        0  00:08:50
127 US97_3-4_East 0.30 484.00 98.00 2.00 1.77 0.54 0.76        0  00:06:00
128 V_Rds_Pt_15 0.36 484.00 98.00 2.00 1.77 0.63 0.89        0  00:06:00
129 V_Rds2_Pt_15 0.13 484.00 98.00 2.00 1.77 0.23 0.32        0  00:06:00
130 W_97@4th 0.45 484.00 98.00 2.00 1.77 0.79 1.11        0  00:06:00
131 W_97@5th 0.42 484.00 98.00 2.00 1.77 0.74 1.04        0  00:06:00
132 W_Rds_Pt_15 0.41 484.00 98.00 2.00 1.77 0.73 1.02        0  00:06:00
133 W1_Pt_15 2.11 484.00 89.00 2.00 1.03 2.17 3.35        0  00:06:00
134 W2_Pt_15 1.96 484.00 89.00 2.00 1.03 2.01 2.87        0  00:08:46
135 West_97_6th 0.46 484.00 98.00 2.00 1.77 0.81 1.13        0  00:06:00
136 X_Rds_Pt_16 0.38 484.00 98.00 2.00 1.77 0.67 0.94        0  00:06:00
137 X_Rds_Pt_17 0.68 484.00 98.00 2.00 1.77 1.20 1.69        0  00:06:00
138 X_Rds2_Pt_13 0.05 484.00 98.00 2.00 1.74 0.09 0.13        0  00:06:00
139 X1_Pt_16 3.16 484.00 57.00 2.00 0.03 0.09 0.01        0  00:25:09
140 X2_Pt_17 1.17 484.00 57.00 2.00 0.03 0.04 0.00        0  00:25:19
141 Y_Rds_Pt_17 0.78 484.00 98.00 2.00 1.77 1.38 1.94        0  00:06:00
142 Y_Rds2_Pt_13 0.06 484.00 98.00 2.00 1.75 0.10 0.14        0  00:06:00
143 Y1_Pt_17 1.77 484.00 98.00 2.00 1.77 3.15 3.67        0  00:13:38
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Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 CB_97_7.1 Junction 919.10 921.00 0.00 921.00 10.00 3.78 926.89 5.89 0.00 0  11:58 0.03 16.00
2 CB_97_7.2 Junction 918.40 922.00 0.00 922.00 10.00 7.97 926.33 4.33 0.00 0  11:58 0.04 13.00
3 CB_Hen_4.1 Junction 890.50 900.70 0.00 900.70 10.00 5.24 892.85 0.00 7.85 0  00:00 0.00 0.00
4 CB_Locust_1.4 Junction 897.02 901.33 0.00 901.33 10.00 4.14 897.65 0.00 3.68 0  00:00 0.00 0.00
5 CB_West_3.1 Junction 900.20 907.00 0.00 907.00 10.00 5.28 909.92 2.92 0.00 0  12:00 0.02 12.00
6 CB_West_3.2 Junction 901.00 907.00 0.00 907.00 10.00 13.26 909.98 2.98 0.00 0  11:59 0.03 12.00
7 CB_West_3.3 Junction 900.40 907.00 0.00 907.00 10.00 5.79 910.66 3.66 0.00 0  11:59 0.02 13.00
8 CB_West_3.4 Junction 900.07 906.00 0.00 906.00 10.00 0.65 907.55 1.55 0.00 0  12:01 0.01 10.00
9 CB_West_4.1 Junction 900.25 907.00 0.00 907.00 10.00 0.32 908.17 1.17 0.00 0  12:01 0.01 9.00

10 CB_West_4.2 Junction 900.75 907.50 0.00 907.50 10.00 0.93 909.53 2.03 0.00 0  11:58 0.01 12.00
11 CB_West_4.3 Junction 900.24 907.50 0.00 907.50 10.00 2.24 908.18 0.68 0.00 0  11:58 0.02 10.00
12 CB_West_6 Junction 907.80 914.60 0.00 914.60 240.00 8.21 924.89 10.29 0.00 0  12:00 0.70 39.00
13 CB_Whit_3.2 Junction 906.00 913.50 0.00 913.50 240.00 8.00 909.64 0.00 3.86 0  00:00 0.00 0.00
14 CB_Whit_3.3 Junction 906.10 913.50 0.00 913.50 240.00 3.03 910.20 0.00 3.30 0  00:00 0.00 0.00
15 CB_Whit_4.2 Junction 910.40 912.00 0.00 912.00 10.00 7.88 911.92 0.00 0.08 0  00:00 0.00 0.00
16 CB_Whit_4.3 Junction 910.60 912.00 0.00 912.00 10.00 12.81 912.43 0.08 0.00 0  11:59 0.00 1.00
17 CB_Whit_5.1 Junction 909.60 916.00 0.00 916.00 10.00 1.03 911.37 0.00 4.63 0  00:00 0.00 0.00
18 CB_Whit_5.2 Junction 909.50 916.00 0.00 916.00 10.00 4.32 911.54 0.00 4.46 0  00:00 0.00 0.00
19 CB_Whit_6s Junction 915.00 919.00 0.00 0.00 0.00 2.35 916.24 0.00 2.76 0  00:00 0.00 0.00
20 CB_WhitWest_4 Junction 905.50 908.00 0.00 908.00 10.00 0.78 908.23 0.23 0.00 0  12:01 0.01 8.00
21 MH_1st&97 Junction 910.47 920.00 0.00 0.00 0.00 13.02 920.00 0.00 0.00 0  11:58 0.00 0.00
22 MH_2nd&97 Junction 907.31 910.00 0.00 910.00 100.00 16.25 910.05 0.05 0.00 0  12:03 0.00 2.00
23 MH_3rd&97 Junction 903.00 911.35 0.00 0.00 0.00 61.45 911.35 0.00 0.00 0  12:01 0.01 0.00
24 MH_4th&97 Junction 907.00 914.26 0.00 914.26 100.00 38.72 910.11 0.00 4.15 0  00:00 0.00 0.00
25 MH_5th&97 Junction 908.80 914.44 0.00 914.44 100.00 15.39 911.33 0.00 3.11 0  00:00 0.00 0.00
26 MH_6th&97 Junction 914.50 919.37 0.00 919.37 100.00 7.17 915.76 0.00 3.61 0  00:00 0.00 0.00
27 MH_Bon_6 Junction 960.01 978.29 0.00 978.29 100.00 7.64 960.59 0.00 17.69 0  00:00 0.00 0.00
28 MH_Hen_1 Junction 891.15 893.14 0.00 893.14 100.00 4.12 891.77 0.00 1.37 0  00:00 0.00 0.00
29 MH_Hen_4 Junction 888.92 895.00 0.00 895.00 100.00 7.70 890.27 0.00 4.73 0  00:00 0.00 0.00
30 MH_Locust_1.1 Junction 896.56 901.98 0.00 901.98 100.00 3.01 898.03 0.00 3.95 0  00:00 0.00 0.00
31 MH_Locust_3 Junction 894.43 902.53 0.00 902.53 100.00 111.12 902.53 0.00 0.00 0  11:57 0.00 0.00
32 MH_Locust_4 Junction 894.92 905.13 0.00 905.13 100.00 1.17 895.25 0.00 9.88 0  00:00 0.00 0.00
33 MH_PT_9 Junction 924.71 929.23 0.00 929.23 100.00 1.78 925.10 0.00 4.13 0  00:00 0.00 0.00
34 MH_RR_4 Junction 891.84 900.00 0.00 900.00 100.00 1.16 892.16 0.00 7.84 0  00:00 0.00 0.00
35 MH_RRHen_4 Junction 890.04 898.00 0.00 898.00 100.00 7.70 891.07 0.00 6.93 0  00:00 0.00 0.00
36 MH_West_3.1 Junction 899.27 905.00 0.00 905.00 100.00 59.67 907.09 2.09 0.00 0  12:01 0.11 11.00
37 MH_West_3.2 Junction 897.80 905.00 0.00 905.00 100.00 112.53 905.96 0.96 0.00 0  11:58 0.19 9.00
38 MH_West_3.3 Junction 899.96 905.00 0.00 905.00 240.00 26.73 908.54 3.54 0.00 0  11:58 0.42 14.00
39 MH_West_3/4 Junction 899.48 905.00 0.00 905.00 100.00 35.87 907.55 2.55 0.00 0  11:58 0.21 13.00
40 MH_West_4.1 Junction 899.50 907.46 0.00 907.46 100.00 35.24 908.15 0.69 0.00 0  12:04 0.08 7.00
41 MH_West_4.2 Junction 900.50 908.00 0.00 908.00 100.00 4.50 909.39 1.39 0.00 0  12:02 0.04 10.00
42 MH_West_4.3 Junction 896.14 907.71 0.00 907.71 100.00 0.27 896.37 0.00 11.34 0  00:00 0.00 0.00
43 MH_West_Delish.1 Junction 913.33 919.19 0.00 919.19 100.00 4.36 919.19 0.00 0.00 0  00:00 0.00 0.00
44 MH_West_Delish.2 Junction 914.79 920.00 0.00 920.00 100.00 4.77 919.25 0.00 0.75 0  00:00 0.00 0.00
45 MH_Whit_3.2 Junction 905.88 909.81 0.00 909.81 100.00 10.36 909.14 0.00 0.68 0  00:00 0.00 0.00
46 MH_Whit_5.1 Junction 909.50 913.99 0.00 913.99 100.00 10.43 911.89 0.00 2.10 0  00:00 0.00 0.00
47 NEW 3rd Inlets Junction 917.00 922.00 0.00 939.00 100.00 33.20 918.38 0.00 3.62 0  00:00 0.00 0.00
48 MH_West_6 Outfall 907.50 4.98 908.17
49 Out-19 Outfall 923.00 9.23 923.92
50 Out-20 Outfall 980.00 0.00 980.00
51 Out-21 Outfall 990.00 0.03 990.00
52 Out-22 Outfall 1000.00 1.00 1000.00
53 Out-56 Outfall 0.00 2.11 0.00
54 Out-57 Outfall 0.00 2.42 0.00
55 Out-59 Outfall 915.00 2.91 915.53
56 Out-A Outfall 891.45 111.12 894.95
57 Out-B Outfall 917.00 6.40 918.00
58 Out-C Outfall 888.00 7.69 889.21
59 Out-D Outfall 887.15 4.10 887.74
60 Out-E Outfall 900.00 3.37 901.00
61 Tona-DW Outfall 939.00 1.11 939.00
62 DW_Hav_1 Storage Node 980.00 990.00 0.00 0.00 0.00 980.00 0.00 0.00
63 DW_Hav_2 Storage Node 990.00 1000.00 0.00 0.00 0.03 990.35 0.00 0.00
64 DW_Hav_3 Storage Node 1000.00 1010.00 0.00 0.00 1.54 1010.00 0.00 0.00
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  5825-Tonasket Proposed     

Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 CB_97_7.1 919.10 921.00 1.90 0.00 -919.10 921.00 0.00 10.00 0.00
2 CB_97_7.2 918.40 922.00 3.60 0.00 -918.40 922.00 0.00 10.00 0.00
3 CB_Hen_4.1 890.50 900.70 10.20 0.00 -890.50 900.70 0.00 10.00 0.00
4 CB_Locust_1.4 897.02 901.33 4.31 0.00 -897.02 901.33 0.00 10.00 0.00
5 CB_West_3.1 900.20 907.00 6.80 0.00 -900.20 907.00 0.00 10.00 0.00
6 CB_West_3.2 901.00 907.00 6.00 0.00 -901.00 907.00 0.00 10.00 0.00
7 CB_West_3.3 900.40 907.00 6.60 0.00 -900.40 907.00 0.00 10.00 0.00
8 CB_West_3.4 900.07 906.00 5.93 0.00 -900.07 906.00 0.00 10.00 0.00
9 CB_West_4.1 900.25 907.00 6.75 0.00 -900.25 907.00 0.00 10.00 0.00

10 CB_West_4.2 900.75 907.50 6.75 0.00 -900.75 907.50 0.00 10.00 0.00
11 CB_West_4.3 900.24 907.50 7.26 0.00 -900.24 907.50 0.00 10.00 0.00
12 CB_West_6 907.80 914.60 6.80 0.00 -907.80 914.60 0.00 240.00 0.00
13 CB_Whit_3.2 906.00 913.50 7.50 0.00 -906.00 913.50 0.00 240.00 0.00
14 CB_Whit_3.3 906.10 913.50 7.40 0.00 -906.10 913.50 0.00 240.00 0.00
15 CB_Whit_4.2 910.40 912.00 1.60 0.00 -910.40 912.00 0.00 10.00 0.00
16 CB_Whit_4.3 910.60 912.00 1.40 0.00 -910.60 912.00 0.00 10.00 0.00
17 CB_Whit_5.1 909.60 916.00 6.40 0.00 -909.60 916.00 0.00 10.00 0.00
18 CB_Whit_5.2 909.50 916.00 6.50 0.00 -909.50 916.00 0.00 10.00 0.00
19 CB_Whit_6s 915.00 919.00 4.00 0.00 -915.00 0.00 -919.00 0.00 0.00
20 CB_WhitWest_4 905.50 908.00 2.50 0.00 -905.50 908.00 0.00 10.00 0.00
21 MH_1st&97 910.47 920.00 9.53 0.00 -910.47 0.00 -920.00 0.00 0.00
22 MH_2nd&97 907.31 910.00 2.69 0.00 -907.31 910.00 0.00 100.00 0.00
23 MH_3rd&97 903.00 911.35 8.35 0.00 -903.00 0.00 -911.35 0.00 0.00
24 MH_4th&97 907.00 914.26 7.26 0.00 -907.00 914.26 0.00 100.00 0.00
25 MH_5th&97 908.80 914.44 5.64 0.00 -908.80 914.44 0.00 100.00 0.00
26 MH_6th&97 914.50 919.37 4.87 0.00 -914.50 919.37 0.00 100.00 0.00
27 MH_Bon_6 960.01 978.29 18.28 0.00 -960.01 978.29 0.00 100.00 0.00
28 MH_Hen_1 891.15 893.14 1.99 0.00 -891.15 893.14 0.00 100.00 0.00
29 MH_Hen_4 888.92 895.00 6.08 0.00 -888.92 895.00 0.00 100.00 0.00
30 MH_Locust_1.1 896.56 901.98 5.42 0.00 -896.56 901.98 0.00 100.00 0.00
31 MH_Locust_3 894.43 902.53 8.10 0.00 -894.43 902.53 0.00 100.00 0.00
32 MH_Locust_4 894.92 905.13 10.21 0.00 -894.92 905.13 0.00 100.00 0.00
33 MH_PT_9 924.71 929.23 4.52 0.00 -924.71 929.23 0.00 100.00 0.00
34 MH_RR_4 891.84 900.00 8.16 0.00 -891.84 900.00 0.00 100.00 0.00
35 MH_RRHen_4 890.04 898.00 7.96 0.00 -890.04 898.00 0.00 100.00 0.00
36 MH_West_3.1 899.27 905.00 5.73 0.00 -899.27 905.00 0.00 100.00 0.00
37 MH_West_3.2 897.80 905.00 7.20 0.00 -897.80 905.00 0.00 100.00 0.00
38 MH_West_3.3 899.96 905.00 5.04 0.00 -899.96 905.00 0.00 240.00 0.00
39 MH_West_3/4 899.48 905.00 5.52 0.00 -899.48 905.00 0.00 100.00 0.00
40 MH_West_4.1 899.50 907.46 7.96 0.00 -899.50 907.46 0.00 100.00 0.00
41 MH_West_4.2 900.50 908.00 7.50 0.00 -900.50 908.00 0.00 100.00 0.00
42 MH_West_4.3 896.14 907.71 11.57 0.00 -896.14 907.71 0.00 100.00 0.00
43 MH_West_Delish.1 913.33 919.19 5.86 0.00 -913.33 919.19 0.00 100.00 0.00
44 MH_West_Delish.2 914.79 920.00 5.21 0.00 -914.79 920.00 0.00 100.00 0.00
45 MH_Whit_3.2 905.88 909.81 3.93 0.00 -905.88 909.81 0.00 100.00 0.00
46 MH_Whit_5.1 909.50 913.99 4.49 0.00 -909.50 913.99 0.00 100.00 0.00
47 NEW 3rd Inlets 917.00 922.00 5.00 0.00 -917.00 939.00 17.00 100.00 0.00



  5825-Tonasket Proposed     

Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 CB_97_7.1 3.78 3.78 926.89 7.79 5.89 0.00 919.69 0.59 0  12:01 0  11:58 0.03 16.00
2 CB_97_7.2 7.97 4.48 926.33 7.93 4.33 0.00 919.16 0.76 0  12:01 0  11:58 0.04 13.00
3 CB_Hen_4.1 5.24 5.24 892.85 2.35 0.00 7.85 890.85 0.35 0  12:04 0  00:00 0.00 0.00
4 CB_Locust_1.4 4.14 0.89 897.65 0.63 0.00 3.68 897.23 0.21 0  12:00 0  00:00 0.00 0.00
5 CB_West_3.1 5.28 5.28 909.92 9.72 2.92 0.00 901.72 1.52 0  12:05 0  12:00 0.02 12.00
6 CB_West_3.2 13.26 8.74 909.98 8.98 2.98 0.00 902.86 1.86 0  12:05 0  11:59 0.03 12.00
7 CB_West_3.3 5.79 5.79 910.66 10.26 3.66 0.00 903.36 2.96 0  12:05 0  11:59 0.02 13.00
8 CB_West_3.4 0.65 0.65 907.55 7.48 1.55 0.00 900.73 0.66 0  12:06 0  12:01 0.01 10.00
9 CB_West_4.1 0.32 0.00 908.17 7.92 1.17 0.00 901.03 0.78 0  12:06 0  12:01 0.01 9.00

10 CB_West_4.2 0.93 0.93 909.53 8.78 2.03 0.00 901.51 0.76 0  12:06 0  11:58 0.01 12.00
11 CB_West_4.3 2.24 0.49 908.18 7.94 0.68 0.00 901.04 0.80 0  12:06 0  11:58 0.02 10.00
12 CB_West_6 8.21 8.21 924.89 17.09 10.29 0.00 910.21 2.41 0  12:09 0  12:00 0.70 39.00
13 CB_Whit_3.2 8.00 4.98 909.64 3.64 0.00 3.86 906.59 0.59 0  12:05 0  00:00 0.00 0.00
14 CB_Whit_3.3 3.03 3.03 910.20 4.10 0.00 3.30 907.25 1.15 0  12:05 0  00:00 0.00 0.00
15 CB_Whit_4.2 7.88 7.88 911.92 1.52 0.00 0.08 910.70 0.30 0  12:00 0  00:00 0.00 0.00
16 CB_Whit_4.3 12.81 12.81 912.43 1.83 0.08 0.00 910.95 0.35 0  12:00 0  11:59 0.00 1.00
17 CB_Whit_5.1 1.03 1.03 911.37 1.77 0.00 4.63 910.16 0.56 0  12:05 0  00:00 0.00 0.00
18 CB_Whit_5.2 4.32 4.32 911.54 2.04 0.00 4.46 910.23 0.73 0  12:05 0  00:00 0.00 0.00
19 CB_Whit_6s 2.35 2.35 916.24 1.24 0.00 2.76 915.50 0.50 0  12:05 0  00:00 0.00 0.00
20 CB_WhitWest_4 0.78 0.00 908.23 2.73 0.23 0.00 905.62 0.12 0  12:06 0  12:01 0.01 8.00
21 MH_1st&97 13.02 13.02 920.00 9.53 0.00 0.00 910.85 0.38 0  11:58 0  11:58 0.00 0.00
22 MH_2nd&97 16.25 3.23 910.05 2.74 0.05 0.00 907.65 0.34 0  12:03 0  12:03 0.00 2.00
23 MH_3rd&97 61.45 0.00 911.35 8.35 0.00 0.00 904.08 1.08 0  12:01 0  12:01 0.01 0.00
24 MH_4th&97 38.72 3.74 910.11 3.11 0.00 4.15 907.46 0.46 0  12:05 0  00:00 0.00 0.00
25 MH_5th&97 15.39 0.00 911.33 2.53 0.00 3.11 909.96 1.16 0  12:05 0  00:00 0.00 0.00
26 MH_6th&97 7.17 3.25 915.76 1.26 0.00 3.61 915.18 0.68 0  12:01 0  00:00 0.00 0.00
27 MH_Bon_6 7.64 4.14 960.59 0.59 0.00 17.69 960.17 0.17 0  12:00 0  00:00 0.00 0.00
28 MH_Hen_1 4.12 0.00 891.77 0.62 0.00 1.37 891.36 0.21 0  12:01 0  00:00 0.00 0.00
29 MH_Hen_4 7.70 0.00 890.27 1.35 0.00 4.73 889.26 0.34 0  12:05 0  00:00 0.00 0.00
30 MH_Locust_1.1 3.01 1.01 898.03 1.47 0.00 3.95 897.33 0.77 0  12:00 0  00:00 0.00 0.00
31 MH_Locust_3 111.12 0.00 902.53 8.10 0.00 0.00 895.58 1.15 0  11:57 0  11:57 0.00 0.00
32 MH_Locust_4 1.17 0.93 895.25 0.33 0.00 9.88 895.02 0.10 0  12:01 0  00:00 0.00 0.00
33 MH_PT_9 1.78 1.78 925.10 0.39 0.00 4.13 924.86 0.15 0  12:05 0  00:00 0.00 0.00
34 MH_RR_4 1.16 0.00 892.16 0.32 0.00 7.84 891.93 0.09 0  12:02 0  00:00 0.00 0.00
35 MH_RRHen_4 7.70 0.00 891.07 1.03 0.00 6.93 890.30 0.26 0  12:04 0  00:00 0.00 0.00
36 MH_West_3.1 59.67 0.00 907.09 7.82 2.09 0.00 900.28 1.01 0  12:06 0  12:01 0.11 11.00
37 MH_West_3.2 112.53 2.77 905.96 8.16 0.96 0.00 898.88 1.08 0  12:06 0  11:58 0.19 9.00
38 MH_West_3.3 26.73 0.00 908.54 8.58 3.54 0.00 900.87 0.91 0  12:06 0  11:58 0.42 14.00
39 MH_West_3/4 35.87 0.00 907.55 8.07 2.55 0.00 900.57 1.09 0  12:06 0  11:58 0.21 13.00
40 MH_West_4.1 35.24 7.05 908.15 8.65 0.69 0.00 901.00 1.50 0  12:06 0  12:04 0.08 7.00
41 MH_West_4.2 4.50 3.81 909.39 8.89 1.39 0.00 901.35 0.85 0  12:06 0  12:02 0.04 10.00
42 MH_West_4.3 0.27 0.00 896.37 0.23 0.00 11.34 896.21 0.07 0  12:01 0  00:00 0.00 0.00
43 MH_West_Delish.1 4.36 0.00 919.19 5.86 0.00 0.00 913.78 0.45 0  11:58 0  00:00 0.00 0.00
44 MH_West_Delish.2 4.77 0.00 919.25 4.46 0.00 0.75 915.09 0.30 0  11:59 0  00:00 0.00 0.00
45 MH_Whit_3.2 10.36 0.00 909.14 3.26 0.00 0.68 906.19 0.31 0  12:05 0  00:00 0.00 0.00
46 MH_Whit_5.1 10.43 3.33 911.89 2.39 0.00 2.10 910.26 0.76 0  12:05 0  00:00 0.00 0.00
47 NEW 3rd Inlets 33.20 33.20 918.38 1.38 0.00 3.62 917.32 0.32 0  12:01 0  00:00 0.00 0.00



  5825-Tonasket Proposed     

Channel Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Shape Height Width Manning's Entrance Exit/Bend Additional Initial Flap

ID Invert Invert Invert Invert Drop Slope Roughness Losses Losses Losses Flow Gate
Elevation Offset Elevation Offset

(ft) (ft) (ft) (ft) (ft) (ft) (%) (ft) (ft) (cfs)
1 Link-136 285.00 956.01 0.00 942.29 0.00 13.72 4.8100 Trapezoidal 3.000 5.000 0.0320 0.5000 0.5000 0.0000 0.00 No
2 Link-138 318.00 939.12 0.00 923.00 0.00 16.12 5.0700 Trapezoidal 3.000 5.020 0.0320 0.5000 0.5000 0.0000 0.00 No



  5825-Tonasket Proposed     

Channel Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-136 7.57 0  12:01 97.53 0.08 6.02 0.79 0.80 0.27 0.00
2 Link-138 9.23 0  12:02 100.50 0.09 6.19 0.86 0.91 0.31 0.00



  5825-Tonasket Proposed     

Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 Link-102 24.00 919.10 0.00 918.40 0.00 0.70 2.9200 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
2 Link-103 100.00 918.40 0.00 917.80 0.00 0.60 0.6000 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
3 Link-135 117.16 960.01 0.00 956.01 0.00 4.00 3.4100 CIRCULAR 30.000 30.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
4 Link-137 66.96 942.29 0.00 939.12 0.00 3.17 4.7300 CIRCULAR 24.000 24.000 0.0250 0.5000 0.5000 0.0000 0.00 No 1
5 Link-139 33.71 942.30 0.00 939.12 0.00 3.18 9.4300 CIRCULAR 6.000 6.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
6 Link-14 49.74 969.87 0.00 969.51 9.50 0.36 0.7200 CIRCULAR 9.960 9.960 0.0130 0.5000 0.5000 0.0000 0.00 No 1
7 Link-141 40.78 980.20 0.00 980.00 0.00 0.20 0.4900 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
8 Link-142 41.71 990.20 0.00 990.00 0.00 0.20 0.4800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
9 Link-143 40.63 1000.20 0.00 1000.00 0.00 0.20 0.4900 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1

10 Link-144 530.00 913.33 0.00 900.00 0.00 13.33 2.5200 CIRCULAR 12.000 12.000 0.0240 0.5000 0.5000 0.0000 0.00 No 1
11 Link-146 316.01 910.47 0.00 907.31 0.00 3.16 1.0000 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
12 Link-147 367.78 907.31 0.00 903.63 0.63 3.68 1.0000 CIRCULAR 24.000 24.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
13 Link-148 340.00 924.74 0.03 915.06 0.56 9.68 2.8500 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
14 Link-149 11.00 909.89 0.39 909.70 0.90 0.19 1.7400 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
15 Link-15 330.00 947.63 0.00 928.14 0.10 19.49 5.9100 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
16 Link-150 350.00 909.60 0.80 907.46 0.46 2.14 0.6100 CIRCULAR 24.000 24.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
17 Link-159 200.00 917.00 0.00 903.73 0.73 13.27 6.6300 CIRCULAR 21.000 21.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
18 Link-160 30.00 917.80 0.00 917.00 0.00 0.80 2.6700 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
19 Link-161 56.00 915.30 0.30 914.95 0.45 0.35 0.6200 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
20 Link-162 389.96 907.00 0.00 901.00 1.50 6.00 1.5400 CIRCULAR 27.000 27.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
21 Link-163 320.65 897.80 0.00 894.47 0.04 3.33 1.0400 CIRCULAR 42.000 42.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
22 Link-164 393.00 907.36 0.36 904.73 1.73 2.63 0.6700 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
23 Link-165 43.11 916.23 0.00 915.00 0.00 1.23 2.8600 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
24 Link-17 52.00 927.94 -0.10 924.74 0.03 3.20 6.1500 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
25 Link-20 327.00 914.95 0.45 910.37 0.87 4.58 1.4000 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
26 Link-23 45.45 927.00 0.00 924.72 0.01 2.28 5.0200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
27 Link-24 70.74 928.50 0.00 924.72 0.01 3.78 5.3400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
28 Link-28 53.94 910.00 0.40 909.70 0.90 0.30 0.5600 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
29 Link-29 47.12 910.00 0.50 909.60 0.80 0.40 0.8500 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
30 Link-30 46.46 915.60 0.00 915.00 0.50 0.60 1.2900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
31 Link-31 53.92 910.50 0.00 910.10 3.10 0.40 0.7400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
32 Link-32 62.67 910.60 0.00 910.10 3.10 0.50 0.8000 CIRCULAR 21.000 21.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
33 Link-33 44.48 910.40 0.00 910.10 3.10 0.30 0.6700 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
34 Link-35 30.00 908.50 4.77 908.00 2.12 0.50 1.6700 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
35 Link-36 66.20 907.00 0.90 906.50 0.50 0.50 0.7600 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
36 Link-37 75.45 906.20 0.20 905.88 0.00 0.32 0.4200 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
37 Link-38 65.45 906.00 0.00 905.88 0.00 0.12 0.1800 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
38 Link-39 370.00 903.53 0.53 898.64 0.84 4.89 1.3200 CIRCULAR 30.000 30.000 0.0150 0.5000 0.5000 0.0000 0.00 No 2
39 Link-40 300.00 905.88 0.00 900.06 0.10 5.82 1.9400 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
40 Link-41 29.00 899.96 0.00 899.37 0.10 0.59 2.0300 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
41 Link-43 38.54 901.00 0.80 900.06 0.10 0.94 2.4400 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
42 Link-44 45.82 903.00 2.60 902.30 1.30 0.70 1.5300 CIRCULAR 15.000 15.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
43 Link-45 51.64 902.20 1.20 901.00 1.04 1.20 2.3200 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
44 Link-46 47.28 900.50 0.00 899.99 0.49 0.51 1.0900 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
45 Link-47 42.10 900.25 0.00 899.94 0.44 0.31 0.7500 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
46 Link-49 39.85 900.24 0.00 899.94 0.44 0.30 0.7600 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
47 Link-51 184.87 905.50 0.00 903.30 3.06 2.20 1.1900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
48 Link-52 34.65 900.75 0.00 900.50 0.00 0.25 0.7200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
49 Link-54 58.00 919.48 1.03 919.05 0.00 0.43 0.7400 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
50 Link-55 65.00 918.45 0.00 918.13 0.00 0.32 0.4900 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
51 Link-56 150.00 918.13 0.00 916.23 0.00 1.90 1.2700 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
52 Link-57 30.00 917.20 0.48 916.36 0.13 0.83 2.7700 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
53 Link-59 61.00 917.06 0.35 916.42 -0.07 0.64 1.0500 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
54 Link-60 37.96 900.30 0.00 900.00 3.86 0.30 0.7900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
55 Link-61 36.00 900.30 0.00 900.00 3.86 0.30 0.8300 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
56 Link-62 33.71 895.85 0.00 895.60 0.00 0.25 0.7400 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
57 Link-63 94.76 895.60 0.00 894.92 0.00 0.68 0.7200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
58 Link-64 245.00 896.14 0.00 894.95 0.03 1.19 0.4900 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
59 Link-65 232.00 894.92 0.00 891.84 0.00 3.08 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
60 Link-66 135.00 891.84 0.00 890.04 0.00 1.80 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
61 Link-67 84.00 890.04 0.00 888.92 0.00 1.12 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
62 Link-68 37.62 890.50 0.00 890.04 0.00 0.46 1.2200 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
63 Link-69 33.93 890.43 0.00 890.04 0.00 0.39 1.1500 CIRCULAR 9.960 9.960 0.0150 0.5000 0.5000 0.0000 0.00 No 1
64 Link-70 100.00 899.48 0.00 899.27 0.00 0.21 0.2100 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
65 Link-71 220.00 899.94 0.44 899.48 0.00 0.46 0.2100 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
66 Link-72 18.87 900.07 0.00 899.48 0.00 0.59 3.1300 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
67 Link-73 58.43 906.00 0.00 905.50 0.00 0.50 0.8600 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
68 Link-74 60.00 907.80 0.00 907.50 0.00 0.30 0.5000 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
69 Link-76 630.00 894.43 0.00 891.45 0.00 2.98 0.4700 CIRCULAR 42.000 42.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
70 Link-77 226.22 888.92 0.00 888.00 0.00 0.92 0.4100 CIRCULAR 21.960 21.960 0.0150 0.5000 0.5000 0.0000 0.00 No 1
71 Link-78 41.32 900.00 0.00 899.70 0.00 0.30 0.7300 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
72 Link-81 78.00 916.56 0.07 914.79 0.00 1.77 2.2700 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
73 Link-82 64.00 914.79 0.00 913.33 0.00 1.46 2.2800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
74 Link-83 38.64 915.00 0.00 914.79 0.00 0.21 0.5400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
75 Link-84 32.44 899.27 0.00 898.77 0.97 0.50 1.5400 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
76 Link-85 27.00 897.33 0.00 897.22 0.46 0.11 0.4100 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
77 Link-87 82.00 896.76 0.00 896.56 0.00 0.20 0.2400 CIRCULAR 14.040 14.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
78 Link-88 39.36 897.50 0.00 897.02 0.00 0.48 1.2100 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
79 Link-95 205.00 891.15 0.00 887.15 0.00 4.00 1.9500 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
80 Link-96 87.00 897.02 0.00 896.62 0.06 0.40 0.4600 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
81 Link-97 350.00 897.02 0.00 891.15 0.00 5.87 1.6800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
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Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-102 3.58 0  12:01 6.08 0.59 4.56 0.09 1.00 1.00 18.00 SURCHARGED
2 Link-103 7.80 0  12:01 2.76 2.83 9.93 0.17 1.00 1.00 15.00 SURCHARGED
3 Link-135 7.64 0  12:00 65.64 0.12 6.55 0.30 0.71 0.29 0.00 Calculated
4 Link-137 7.55 0  12:01 25.60 0.30 5.93 0.19 0.84 0.43 0.00 Calculated
5 Link-139 1.73 0  11:57 1.72 1.00 8.81 0.06 0.50 1.00 11.00 SURCHARGED
6 Link-14 3.71 0  11:59 1.86 1.99 6.85 0.12 0.81 0.98 0.00 > CAPACITY
7 Link-141 0.00 0  00:00 6.38 0.00 0.00 0.00 0.00 0.00 Calculated
8 Link-142 0.03 0  15:30 6.30 0.01 0.60 1.16 0.25 0.17 0.00 Calculated
9 Link-143 1.54 0  12:13 6.39 0.24 0.87 0.78 1.50 1.00 61.00 SURCHARGED

10 Link-144 3.37 0  12:01 3.06 1.10 4.42 2.00 1.00 1.00 15.00 SURCHARGED
11 Link-146 13.02 0  12:00 11.38 1.14 7.72 0.68 1.50 1.00 5.00 SURCHARGED
12 Link-147 16.64 0  12:00 24.51 0.68 6.74 0.91 2.00 1.00 4.00 SURCHARGED
13 Link-148 1.78 0  12:05 6.51 0.27 4.69 1.21 0.52 0.53 0.00 Calculated
14 Link-149 10.46 0  12:02 15.00 0.70 6.00 0.03 1.50 1.00 3.00 SURCHARGED
15 Link-15 0.00 0  00:00 2.94 0.00 0.00 0.00 0.00 0.00 Calculated
16 Link-150 15.75 0  12:02 19.16 0.82 6.23 0.94 1.84 0.93 0.00 Calculated
17 Link-159 33.04 0  12:00 44.22 0.75 16.83 0.20 1.53 0.89 0.00 Calculated
18 Link-160 6.40 0  12:02 5.82 1.10 8.15 0.06 1.00 1.00 10.00 SURCHARGED
19 Link-161 2.35 0  12:05 2.44 0.96 3.24 0.29 0.87 0.87 0.00 Calculated
20 Link-162 24.91 0  11:58 41.62 0.60 9.04 0.72 2.25 1.00 6.00 SURCHARGED
21 Link-163 111.12 0  12:06 133.29 0.83 11.55 0.46 3.50 1.00 14.00 SURCHARGED
22 Link-164 14.21 0  12:01 16.04 0.89 5.22 1.25 2.00 1.00 6.00 SURCHARGED
23 Link-165 2.91 0  12:01 5.22 0.56 6.12 0.12 0.56 0.58 0.00 Calculated
24 Link-17 0.00 0  00:00 3.04 0.00 0.00 0.18 0.27 0.00 Calculated
25 Link-20 7.12 0  12:01 12.43 0.57 6.01 0.91 1.13 0.76 0.00 Calculated
26 Link-23 0.00 0  00:00 2.71 0.00 0.00 0.19 0.28 0.00 Calculated
27 Link-24 0.00 0  00:00 2.79 0.00 0.00 0.19 0.28 0.00 Calculated
28 Link-28 1.04 0  12:00 2.88 0.36 1.32 0.68 1.00 1.00 9.00 SURCHARGED
29 Link-29 4.32 0  12:00 6.45 0.67 3.52 0.22 1.25 1.00 8.00 SURCHARGED
30 Link-30 0.02 0  11:57 1.37 0.02 0.12 6.45 0.41 0.62 0.00 Calculated
31 Link-31 0.00 0  00:00 1.04 0.00 0.00 0.00 0.01 0.00 Calculated
32 Link-32 12.74 0  12:00 14.15 0.90 5.73 0.18 1.52 0.87 0.00 Calculated
33 Link-33 7.87 0  12:00 8.63 0.91 4.86 0.15 1.29 0.86 0.00 Calculated
34 Link-35 0.93 0  12:00 1.56 0.60 4.17 0.12 0.67 1.00 2.00 SURCHARGED
35 Link-36 3.02 0  12:00 3.10 0.98 3.85 0.29 1.00 1.00 11.00 SURCHARGED
36 Link-37 8.06 0  12:00 7.40 1.09 5.63 0.22 1.50 1.00 9.00 SURCHARGED
37 Link-38 1.77 0  12:01 1.65 1.07 2.25 0.48 1.00 1.00 10.00 SURCHARGED
38 Link-39 56.40 0  12:03 81.73 0.69 6.76 0.91 2.50 1.00 10.00 SURCHARGED
39 Link-40 9.12 0  11:59 27.31 0.33 3.89 1.29 2.00 1.00 7.00 SURCHARGED
40 Link-41 30.74 0  12:12 27.97 1.10 9.79 0.05 2.00 1.00 19.00 SURCHARGED
41 Link-43 5.17 0  12:05 5.56 0.93 6.58 0.10 1.00 1.00 21.00 SURCHARGED
42 Link-44 5.68 0  12:05 7.98 0.71 5.26 0.15 1.25 1.00 15.00 SURCHARGED
43 Link-45 12.93 0  12:01 16.01 0.81 7.46 0.12 1.50 1.00 15.00 SURCHARGED
44 Link-46 4.81 0  12:09 3.22 1.49 6.12 0.13 1.00 1.00 29.00 SURCHARGED
45 Link-47 0.67 0  11:58 1.04 0.65 1.93 0.36 0.67 1.00 46.00 SURCHARGED
46 Link-49 1.79 0  11:58 1.06 1.70 5.13 0.13 0.67 1.00 47.00 SURCHARGED
47 Link-51 0.83 0  12:11 1.32 0.63 2.80 1.10 0.67 1.00 8.00 SURCHARGED
48 Link-52 1.34 0  11:58 1.03 1.31 3.85 0.15 0.67 1.00 31.00 SURCHARGED
49 Link-54 0.52 0  12:05 0.90 0.57 2.62 0.37 0.67 1.00 29.00 SURCHARGED
50 Link-55 0.45 0  11:45 0.73 0.61 1.28 0.85 0.67 1.00 35.00 SURCHARGED
51 Link-56 1.62 0  12:01 1.18 1.38 4.93 0.51 0.63 0.97 0.00 > CAPACITY
52 Link-57 1.29 0  12:01 1.74 0.74 4.52 0.11 0.46 0.76 0.00 Calculated
53 Link-59 0.80 0  11:59 1.01 0.79 2.79 0.36 0.62 0.98 0.00 Calculated
54 Link-60 0.14 0  12:00 1.07 0.13 2.04 0.31 0.17 0.25 0.00 Calculated
55 Link-61 0.12 0  12:00 1.10 0.11 2.01 0.30 0.15 0.23 0.00 Calculated
56 Link-62 0.01 0  15:17 0.90 0.01 0.87 0.65 0.05 0.07 0.00 Calculated
57 Link-63 0.01 0  16:57 1.02 0.01 0.83 1.90 0.16 0.25 0.00 Calculated
58 Link-64 0.26 0  12:01 2.15 0.12 1.53 2.67 0.26 0.27 0.00 Calculated
59 Link-65 1.16 0  12:01 13.89 0.08 3.83 1.01 0.32 0.20 0.00 Calculated
60 Link-66 1.15 0  12:02 13.92 0.08 1.38 1.63 0.67 0.41 0.00 Calculated
61 Link-67 7.70 0  12:04 13.92 0.55 4.68 0.30 1.19 0.71 0.00 Calculated
62 Link-68 5.24 0  12:05 3.41 1.54 6.68 0.09 1.00 1.00 6.00 SURCHARGED
63 Link-69 1.68 0  12:00 2.04 0.82 3.08 0.18 0.83 1.00 7.00 SURCHARGED
64 Link-70 34.37 0  11:58 39.73 0.87 4.86 0.34 3.00 1.00 14.00 SURCHARGED
65 Link-71 35.24 0  12:00 39.48 0.89 4.99 0.73 3.00 1.00 15.00 SURCHARGED
66 Link-72 1.45 0  11:58 16.10 0.09 0.82 0.38 1.50 1.00 21.00 SURCHARGED
67 Link-73 0.00 0  00:00 0.97 0.00 0.00 0.00 0.00 0.00 Calculated
68 Link-74 4.98 0  12:09 0.74 6.72 14.27 0.07 0.67 1.00 0.00 SURCHARGED
69 Link-76 111.12 0  12:06 89.89 1.24 11.55 0.91 3.50 1.00 14.00 SURCHARGED
70 Link-77 7.69 0  12:05 9.91 0.78 3.91 0.96 1.28 0.70 0.00 Calculated
71 Link-78 0.00 0  00:00 0.89 0.00 0.00 0.00 0.00 0.00 Calculated
72 Link-81 2.31 0  11:59 13.73 0.17 4.13 0.31 1.25 0.87 0.00 Calculated
73 Link-82 4.36 0  11:58 13.73 0.32 4.23 0.25 1.50 1.00 10.00 SURCHARGED
74 Link-83 2.50 0  11:59 0.89 2.81 7.17 0.09 0.67 1.00 12.00 SURCHARGED
75 Link-84 61.17 0  12:10 107.65 0.57 9.55 0.06 3.00 1.00 14.00 SURCHARGED
76 Link-85 2.03 0  12:13 0.67 3.03 5.81 0.08 0.67 1.00 27.00 SURCHARGED
77 Link-87 2.03 0  12:13 2.30 0.88 1.90 0.72 1.17 1.00 26.00 SURCHARGED
78 Link-88 0.31 0  12:00 1.15 0.27 1.31 0.50 0.43 0.65 0.00 Calculated
79 Link-95 4.10 0  12:01 12.72 0.32 6.20 0.55 0.59 0.40 0.00 Calculated
80 Link-96 2.95 0  12:00 6.17 0.48 2.31 0.63 1.02 0.68 0.00 Calculated
81 Link-97 4.12 0  12:00 11.79 0.35 5.95 0.98 0.62 0.41 0.00 Calculated
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Inlet Input
SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Inlet Initial Initial Ponded Grate

ID Manufacturer Part Location Inlets Invert Elevation Depth Water Water Area Clogging
Number Elevation Elevation Depth Factor

(ft) (ft) (ft) (ft) (ft) (ft²) (%)
1 CB_97_7.3 FHWA HEC-22 GENERIC N/A On Sag 1 917.80 920.00 2.20 0.00 0.00 10.00 0.00
2 CB_Ant_6 FHWA HEC-22 GENERIC N/A On Sag 1 947.63 952.02 4.39 0.00 0.00 10.00 0.00
3 CB_Bon_6 FHWA HEC-22 GENERIC N/A On Sag 1 969.87 973.11 3.24 0.00 0.00 10.00 0.00
4 CB_Bon_7 FHWA HEC-22 GENERIC N/A On Sag 1 942.30 944.31 2.01 0.00 0.00 10.00 0.00
5 CB_Hav_1 FHWA HEC-22 GENERIC N/A On Sag 1 1000.20 1010.00 9.80 0.00 0.00 10.00 0.00
6 CB_Hav_2 FHWA HEC-22 GENERIC N/A On Sag 1 990.20 1000.00 9.80 0.00 0.00 10.00 0.00
7 CB_Hav_3 FHWA HEC-22 GENERIC N/A On Sag 1 980.20 990.00 9.80 0.00 0.00 10.00 0.00
8 CB_Hen_4.2 FHWA HEC-22 GENERIC N/A On Sag 1 890.43 900.70 10.27 0.00 0.00 10.00 0.00
9 CB_Locust_1.1 FHWA HEC-22 GENERIC N/A On Sag 1 897.33 899.63 2.30 0.00 0.00 10.00 0.00

10 CB_Locust_1.2 FHWA HEC-22 GENERIC N/A On Sag 1 896.76 900.21 3.45 0.00 0.00 10.00 0.00
11 CB_Locust_1.3 FHWA HEC-22 GENERIC N/A On Sag 1 897.50 901.50 4.00 0.00 0.00 10.00 0.00
12 CB_Locust_2.1 FHWA HEC-22 GENERIC N/A On Sag 1 900.00 903.00 3.00 0.00 0.00 10.00 0.00
13 CB_Locust_2.2 FHWA HEC-22 GENERIC N/A On Sag 1 899.70 903.00 3.30 0.00 0.00 10.00 0.00
14 CB_Locust_4.1 FHWA HEC-22 GENERIC N/A On Sag 1 895.60 904.50 8.90 0.00 0.00 10.00 0.00
15 CB_Locust_4.2 FHWA HEC-22 GENERIC N/A On Sag 1 895.85 904.50 8.65 0.00 0.00 10.00 0.00
16 CB_Ton_6.1 FHWA HEC-22 GENERIC N/A On Sag 1 928.04 932.67 4.63 0.00 0.00 10.00 0.00
17 CB_Ton_6.2 FHWA HEC-22 GENERIC N/A On Sag 1 928.50 932.67 4.17 0.00 0.00 10.00 0.00
18 CB_Ton_6.3 FHWA HEC-22 GENERIC N/A On Sag 1 927.00 932.67 5.67 0.00 0.00 10.00 0.00
19 CB_West_4.4 FHWA HEC-22 GENERIC N/A On Sag 1 900.30 907.50 7.20 0.00 0.00 10.00 0.00
20 CB_West_4.5 FHWA HEC-22 GENERIC N/A On Sag 1 900.30 907.50 7.20 0.00 0.00 10.00 0.00
21 CB_West_5.1 FHWA HEC-22 GENERIC N/A On Sag 1 906.00 909.50 3.50 0.00 0.00 10.00 0.00
22 CB_West_5.2 FHWA HEC-22 GENERIC N/A On Sag 1 905.50 909.00 3.50 0.00 0.00 10.00 0.00
23 CB_West_Del.1 FHWA HEC-22 GENERIC N/A On Sag 1 915.00 918.50 3.50 0.00 0.00 10.00 0.00
24 CB_West_Del.2 FHWA HEC-22 GENERIC N/A On Sag 1 916.49 920.59 4.10 0.00 0.00 10.00 0.00
25 CB_West_Del.3 FHWA HEC-22 GENERIC N/A On Sag 1 916.71 918.21 1.50 0.00 0.00 10.00 0.00
26 CB_West_Del.4 FHWA HEC-22 GENERIC N/A On Sag 1 916.23 918.16 1.93 0.00 0.00 10.00 0.00
27 CB_Whit_1/2.1 FHWA HEC-22 GENERIC N/A On Sag 1 914.50 917.00 2.50 0.00 0.00 10.00 0.00
28 CB_Whit_1/2.2 FHWA HEC-22 GENERIC N/A On Sag 1 916.00 919.00 3.00 0.00 0.00 10.00 0.00
29 CB_Whit_1/2.3 FHWA HEC-22 GENERIC N/A On Sag 1 915.20 918.00 2.80 0.00 0.00 10.00 0.00
30 CB_Whit_3.1 FHWA HEC-22 GENERIC N/A On Sag 1 906.00 912.00 6.00 0.00 0.00 10.00 0.00
31 CB_Whit_3.4 FHWA HEC-22 GENERIC N/A On Sag 1 903.73 913.50 9.77 0.00 0.00 10.00 0.00
32 CB_Whit_4.1 FHWA HEC-22 GENERIC N/A On Sag 1 910.50 912.00 1.50 0.00 0.00 10.00 0.00
33 CB_Whit_6 FHWA HEC-22 GENERIC N/A On Sag 1 915.60 922.00 6.40 0.00 0.00 10.00 0.00
34 CB_Whit_Del.1 FHWA HEC-22 GENERIC N/A On Sag 1 918.13 920.53 2.40 0.00 0.00 10.00 0.00
35 CB_Whit_Del.2 FHWA HEC-22 GENERIC N/A On Sag 1 918.45 921.50 3.05 0.00 0.00 10.00 0.00
36 CB_Whit_Del.3 FHWA HEC-22 GENERIC N/A On Sag 1 919.05 921.65 2.60 0.00 0.00 10.00 0.00
37 Inlet-60 FHWA HEC-22 GENERIC N/A On Sag 1 956.01 957.99 1.98 0.00 0.00 10.00 0.00
38 Inlet-61 FHWA HEC-22 GENERIC N/A On Sag 1 942.29 945.89 3.60 0.00 0.00 10.00 0.00
39 Inlet-62 FHWA HEC-22 GENERIC N/A On Sag 1 939.12 943.08 3.96 0.00 0.00 10.00 0.00
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Roadway & Gutter Input
SN Element Roadway Roadway Roadway Gutter Gutter Gutter Allowable

ID Longitudinal Cross Manning's Cross Width Depression Spread
Slope Slope Roughness Slope
(ft/ft) (ft/ft) (ft/ft) (ft) (in) (ft)

1 CB_97_7.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
2 CB_Ant_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
3 CB_Bon_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
4 CB_Bon_7 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
5 CB_Hav_1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
6 CB_Hav_2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
7 CB_Hav_3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
8 CB_Hen_4.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
9 CB_Locust_1.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00

10 CB_Locust_1.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
11 CB_Locust_1.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
12 CB_Locust_2.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
13 CB_Locust_2.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
14 CB_Locust_4.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
15 CB_Locust_4.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
16 CB_Ton_6.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
17 CB_Ton_6.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
18 CB_Ton_6.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
19 CB_West_4.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
20 CB_West_4.5 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
21 CB_West_5.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
22 CB_West_5.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
23 CB_West_Del.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
24 CB_West_Del.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
25 CB_West_Del.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
26 CB_West_Del.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
27 CB_Whit_1/2.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
28 CB_Whit_1/2.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
29 CB_Whit_1/2.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
30 CB_Whit_3.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
31 CB_Whit_3.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
32 CB_Whit_4.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
33 CB_Whit_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
34 CB_Whit_Del.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
35 CB_Whit_Del.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
36 CB_Whit_Del.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
37 Inlet-60 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
38 Inlet-61 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
39 Inlet-62 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
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Inlet Results
SN Element Peak Peak Peak Flow Peak Flow Inlet Max Gutter Max Gutter Max Gutter Time of Total Total Time

ID Flow Lateral Intercepted Bypassing Efficiency Spread Water Elev. Water Depth Max Depth Flooded Flooded
Inflow by Inlet during Peak during Peak during Peak during Peak Occurrence Volume

Inlet Flow Flow Flow Flow
(cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 CB_97_7.3 0.02 0.02 N/A N/A N/A 1.10 920.08 0.08 0 11:58 0.12 8.00
2 CB_Ant_6 0.00 0.00 N/A N/A N/A 0.92 952.09 0.08 0 00:00 0.00 0.00
3 CB_Bon_6 3.68 3.68 N/A N/A N/A 17.70 973.52 0.41 0 11:58 0.00 0.00
4 CB_Bon_7 2.12 2.12 N/A N/A N/A 12.18 944.61 0.30 0 11:57 0.03 8.00
5 CB_Hav_1 2.00 2.00 N/A N/A N/A 11.67 1010.29 0.29 0 11:55 0.13 13.00
6 CB_Hav_2 0.04 0.04 N/A N/A N/A 1.18 1000.08 0.08 0 15:30 0.00 0.00
7 CB_Hav_3 0.00 0.00 N/A N/A N/A 0.92 990.08 0.08 0 00:00 0.00 0.00
8 CB_Hen_4.2 1.68 1.68 N/A N/A N/A 10.36 900.97 0.27 0 12:00 0.00 0.00
9 CB_Locust_1.1 5.80 5.80 N/A N/A N/A 24.09 900.17 0.54 0 11:50 0.82 23.00

10 CB_Locust_1.2 0.00 0.00 N/A N/A N/A 0.92 900.29 0.08 0 12:00 0.00 0.00
11 CB_Locust_1.3 0.32 0.32 N/A N/A N/A 2.05 901.60 0.10 0 12:00 0.00 0.00
12 CB_Locust_2.1 0.00 0.00 N/A N/A N/A 0.92 903.08 0.08 0 00:00 0.00 0.00
13 CB_Locust_2.2 0.00 0.00 N/A N/A N/A 0.92 903.08 0.08 0 00:00 0.00 0.00
14 CB_Locust_4.1 0.00 0.00 N/A N/A N/A 0.92 904.58 0.08 0 16:57 0.00 0.00
15 CB_Locust_4.2 0.01 0.01 N/A N/A N/A 1.03 904.58 0.08 0 15:16 0.00 0.00
16 CB_Ton_6.1 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
17 CB_Ton_6.2 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
18 CB_Ton_6.3 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
19 CB_West_4.4 0.14 0.14 N/A N/A N/A 1.58 907.59 0.09 0 12:00 0.00 0.00
20 CB_West_4.5 0.13 0.13 N/A N/A N/A 1.53 907.59 0.09 0 12:00 0.00 0.00
21 CB_West_5.1 0.00 0.00 N/A N/A N/A 0.92 909.58 0.08 0 00:00 0.00 0.00
22 CB_West_5.2 0.00 0.00 N/A N/A N/A 0.92 909.08 0.08 0 00:00 0.00 0.00
23 CB_West_Del.1 2.72 2.72 N/A N/A N/A 14.41 918.85 0.35 0 11:58 0.10 9.00
24 CB_West_Del.2 1.69 1.69 N/A N/A N/A 10.43 920.86 0.27 0 12:01 0.00 0.00
25 CB_West_Del.3 1.59 1.59 N/A N/A N/A 9.98 918.47 0.26 0 12:01 0.00 0.00
26 CB_West_Del.4 0.00 0.00 N/A N/A N/A 0.96 918.24 0.08 0 12:01 0.00 0.00
27 CB_Whit_1/2.1 0.00 0.00 N/A N/A N/A 0.92 917.08 0.08 0 00:00 0.00 0.00
28 CB_Whit_1/2.2 1.32 1.32 N/A N/A N/A 8.79 919.23 0.23 0 08:35 0.00 0.00
29 CB_Whit_1/2.3 0.00 0.00 N/A N/A N/A 0.92 918.08 0.08 0 00:00 0.00 0.00
30 CB_Whit_3.1 1.27 1.27 N/A N/A N/A 8.54 912.23 0.23 0 12:01 0.00 0.00
31 CB_Whit_3.4 0.93 0.93 N/A N/A N/A 6.91 913.70 0.20 0 12:05 0.00 0.00
32 CB_Whit_4.1 0.00 0.00 N/A N/A N/A 0.92 912.08 0.08 0 00:00 0.00 0.00
33 CB_Whit_6 0.00 0.00 N/A N/A N/A 0.92 922.08 0.08 0 12:01 0.00 0.00
34 CB_Whit_Del.1 7.01 7.01 N/A N/A N/A 27.37 921.14 0.61 0 11:45 1.22 28.00
35 CB_Whit_Del.2 0.00 0.00 N/A N/A N/A 0.92 921.58 0.08 0 11:45 0.00 1.00
36 CB_Whit_Del.3 0.00 0.00 N/A N/A N/A 0.97 921.73 0.08 0 11:44 0.00 3.00
37 Inlet-60 0.00 0.00 N/A N/A N/A 0.00 957.99 0.00 0 12:00 0.00 0.00
38 Inlet-61 0.01 0.01 N/A N/A N/A 0.52 946.01 0.12 0 12:01 0.00 0.00
39 Inlet-62 0.00 0.00 N/A N/A N/A 0.21 943.19 0.11 0 12:02 0.00 0.00
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Storage Nodes

    Storage Node : DW_Hav_1
          Input Data

980.00
990.00
10.00
0.00
-980.00
0.00
0.00

          Output Summary Results
0.00
0.00
0.00
0.00
980.00
0
980.00
0
0  00:00
0.000
0
0
0.00

Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................
Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............
Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................

Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................
Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................
Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
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    Storage Node : DW_Hav_2
          Input Data

990.00
1000.00
10.00
0.00
-990.00
0.00
0.00

          Output Summary Results
0.03
0.00
0.03
0.00
990.35
0.35
990.14
0.14
0  15:30
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................
Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................
Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................
Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............

Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................
Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
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    Storage Node : DW_Hav_3
          Input Data

1000.00
1010.00
10.00
0.00
-1000.00
0.00
0.00

          Output Summary Results
1.54
0.00
1.44
0.00
1010.00
10
1001.95
1.95
0  11:55
0.000
0.00
0
0.00

Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............
Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................
Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................
Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................
Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................

Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
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Project Description
5825-Tonasket Proposed-2019 Inlet Basins.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Hydrodynamic
YES
YES

Analysis Options
Mar 20, 2019 00:00:00
Mar 21, 2019 00:00:00
Mar 20, 2019 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
2
143
103
47
14
0
39
3
86
2
81
0
0
0
3
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 50-year Time Series 50-yr Type II Intensity inches Washington Okanogan 50 2.00 SCS Type II 24-hr
2 Rain Gage-01 Time Series 100-YR Type-2 Cumulative inches 0.00

        Outlets .........................................................
Pollutants .............................................................
Land Uses ............................................................

Links.....................................................................
        Channels .....................................................
        Pipes ...........................................................
        Pumps .........................................................
        Orifices ........................................................
        Weirs ...........................................................

Nodes...................................................................
        Junctions .....................................................
        Outfalls ........................................................
        Flow Diversions ...........................................
        Inlets ............................................................
        Storage Nodes ............................................

Runoff (Dry Weather) Time Step .........................
Runoff (Wet Weather) Time Step ........................
Reporting Time Step ............................................
Routing Time Step ...............................................

Rain Gages ..........................................................
Subbasins.............................................................

Enable Overflow Ponding at Nodes .....................
Skip Steady State Analysis Time Periods ............

Start Analysis On .................................................
End Analysis On ..................................................
Start Reporting On ...............................................
Antecedent Dry Days ...........................................

File Name ............................................................

Flow Units ............................................................
Elevation Type .....................................................
Hydrology Method ................................................
Time of Concentration (TOC) Method .................
Link Routing Method ............................................
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Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 97_East_1st 0.42 484.00 98.00 2.20 1.97 0.83 1.16        0  00:06:00
2 97_East_2nd 0.32 484.00 98.00 2.20 1.97 0.63 0.88        0  00:06:00
3 97_West_1st 0.68 484.00 98.00 2.20 1.97 1.34 1.87        0  00:06:00
4 97_West_2nd 0.37 484.00 98.00 2.20 1.97 0.73 1.02        0  00:06:00
5 A_Rd_State 4.20 484.00 98.00 2.20 1.97 8.28 10.88        0  00:08:11
6 A1_State 2.05 484.00 61.00 2.20 0.12 0.24 0.06        0  00:21:07
7 A2_State 3.45 484.00 77.00 2.20 0.56 1.93 1.34        0  00:34:49
8 A3_State 0.73 484.00 61.00 2.20 0.12 0.08 0.02        0  00:19:10
9 A4_State 2.04 484.00 68.00 2.20 0.27 0.54 0.37        0  00:20:04

10 A5_State 1.70 484.00 57.00 2.20 0.06 0.10 0.01        0  00:14:00
11 A6_State 1.42 484.00 57.00 2.20 0.06 0.08 0.01        0  00:14:00
12 B_Rd_State 1.66 484.00 98.00 2.20 1.97 3.28 4.58        0  00:06:00
13 B1_State 0.43 484.00 68.00 2.20 0.27 0.11 0.08        0  00:18:03
14 B2_State 0.77 484.00 54.00 2.20 0.03 0.02 0.00        0  00:18:34
15 B3_Pt_5 3.67 484.00 61.00 2.20 0.12 0.43 0.11        0  00:18:44
16 C_Rds_State 1.71 484.00 98.00 2.20 1.97 3.38 4.72        0  00:06:00
17 C1_State 1.06 484.00 54.00 2.20 0.03 0.03 0.00        0  00:15:46
18 C2_State 1.93 484.00 61.00 2.20 0.12 0.22 0.06        0  00:15:09
19 C3_Rds2_State 0.64 484.00 98.00 2.20 1.97 1.25 1.74        0  00:06:00
20 C3_State 0.80 484.00 57.00 2.20 0.06 0.05 0.01        0  00:16:28
21 D_Rds_Pt_2 0.81 484.00 98.00 2.20 1.97 1.59 2.22        0  00:06:00
22 D1_Pt_2 8.93 484.00 57.80 2.20 0.07 0.61 0.08        0  00:12:20
23 E_97@4th 0.19 484.00 98.00 2.20 1.97 0.38 0.53        0  00:06:00
24 E_97@5th 0.18 484.00 98.00 2.20 1.97 0.35 0.49        0  00:06:00
25 E1_Pt_6 1.12 484.00 57.00 2.20 0.06 0.07 0.01        0  00:17:33
26 E10_Pt_6 0.87 484.00 89.00 2.20 1.20 1.04 1.60        0  00:06:00
27 E11_Pt_6 0.87 484.00 98.00 2.20 1.97 1.72 2.39        0  00:06:00
28 E2_Pt_6 1.92 484.00 57.00 2.20 0.06 0.11 0.01        0  00:17:09
29 E3_Pt_6 0.45 484.00 57.00 2.20 0.06 0.03 0.00        0  00:15:46
30 E4_Pt_6 0.22 484.00 57.00 2.20 0.04 0.01 0.00        0  00:16:07
31 E5_Pt_6 0.95 484.00 57.00 2.20 0.06 0.06 0.01        0  00:16:00
32 E6_Pt_6 0.88 484.00 57.00 2.20 0.06 0.05 0.01        0  00:15:12
33 E7_Pt_6 0.96 484.00 57.00 2.20 0.06 0.06 0.01        0  00:14:48
34 E8_Pt_6 0.87 484.00 57.00 2.20 0.06 0.05 0.01        0  00:14:50
35 E9_Pt_6 0.96 484.00 61.00 2.20 0.12 0.11 0.03        0  00:12:43
36 East_97_7th 0.24 484.00 98.00 2.20 1.97 0.47 0.65        0  00:06:00
37 F_Rds_Pt_9 0.69 484.00 98.00 2.20 1.97 1.36 1.90        0  00:06:00
38 F1_Pt_6 1.24 484.00 57.00 2.20 0.06 0.07 0.01        0  00:19:27
39 F2_Pt_7 1.07 484.00 57.00 2.20 0.06 0.06 0.01        0  00:16:58
40 F3_Pt_9 4.66 484.00 69.00 2.20 0.29 1.36 1.15        0  00:15:45
41 F4_Pt_8 2.02 484.00 89.00 2.20 1.20 2.41 3.58        0  00:07:14
42 G_Rds_Pt_7 0.74 484.00 98.00 2.20 1.97 1.46 2.04        0  00:06:00
43 G1_Pt_7 0.50 484.00 57.00 2.20 0.06 0.03 0.00        0  00:16:54
44 G2_Pt_9 3.12 484.00 39.00 2.20 0.00 0.00 0.00        0  00:30:57
45 G3_Pt_10 3.16 484.00 81.00 2.20 0.74 2.32 3.23        0  00:08:33
46 G4_Pt_7 1.68 484.00 39.00 2.20 0.00 0.00 0.00        0  00:37:09
47 H_Rds_Pt_10 1.49 484.00 98.00 2.20 1.97 2.93 4.08        0  00:06:00
48 H_Rds_Pt_11 0.86 484.00 98.00 2.20 1.97 1.69 2.36        0  00:06:00
49 H1_Pt_11 2.61 484.00 57.00 2.20 0.06 0.15 0.02        0  00:16:53
50 H2_Pt_11 0.76 484.00 57.00 2.20 0.06 0.04 0.01        0  00:16:36
51 H3_Pt11 0.76 484.00 57.00 2.20 0.06 0.04 0.01        0  00:19:54
52 I_Rds_Pt_9 0.45 484.00 98.00 2.20 1.97 0.89 1.25        0  00:06:00
53 I1_Pt_18 0.92 484.00 54.00 2.20 0.03 0.02 0.00        0  00:19:23
54 I2_Pt_9 0.82 484.00 57.00 2.20 0.06 0.05 0.01        0  00:16:22
55 J_Rds_Pt_18 0.88 484.00 98.00 2.20 1.97 1.74 2.43        0  00:06:00
56 J_Rds_Pt_7 0.47 484.00 98.00 2.20 1.97 0.94 1.30        0  00:06:00
57 J1_Pt_18 0.90 484.00 61.00 2.20 0.12 0.10 0.02        0  00:22:57
58 J2_Pt_9 1.22 484.00 61.00 2.20 0.12 0.14 0.03        0  00:19:27
59 K_Rds_Pt_18 1.58 484.00 98.00 2.20 1.97 3.11 4.33        0  00:06:00
60 K1_Pt_18 1.85 484.00 61.00 2.20 0.12 0.22 0.05        0  00:22:54
61 K2_Pt_18 2.92 484.00 61.00 2.20 0.12 0.34 0.08        0  00:20:57
62 K3_Pt_18 1.90 484.00 61.00 2.20 0.12 0.22 0.05        0  00:18:54
63 L_Rds_Pt_18 0.65 484.00 98.00 2.20 1.97 1.28 1.78        0  00:06:00
64 L_Rds_Pt_7 0.53 484.00 98.00 2.20 1.97 1.04 1.44        0  00:06:00
65 L1_Pt_18 0.45 484.00 61.00 2.20 0.12 0.05 0.01        0  00:19:06
66 L2_Pt_7 1.59 484.00 81.00 2.20 0.74 1.17 1.59        0  00:10:06
67 M_Rd_Pt_1 2.84 484.00 98.00 2.20 1.97 5.59 7.80        0  00:06:00
68 M1_Pt_1 7.80 484.00 51.00 2.20 0.01 0.06 0.01        0  00:11:48
69 M1_Tonasket_Ave 0.85 484.00 98.00 2.20 1.97 1.68 2.34        0  00:06:00
70 M1_Winesap_ST 0.98 484.00 98.00 2.20 1.97 1.94 2.69        0  00:06:00
71 M2_Pt_1 1.71 484.00 54.00 2.20 0.03 0.05 0.01        0  00:12:33
72 M3_Pt_1 1.03 484.00 89.00 2.20 1.20 1.23 1.89        0  00:06:00
73 N_4th@97 5.18 484.00 98.00 2.20 1.97 10.21 14.24        0  00:06:00
74 N_4th@Western 0.20 484.00 98.00 2.20 1.97 0.39 0.55        0  00:06:00
75 N_5th@97 1.02 484.00 98.00 2.20 1.97 2.00 2.80        0  00:06:00
76 N_6th@97 0.22 484.00 98.00 2.20 1.97 0.44 0.62        0  00:06:00
77 N_Rds_Pt_5 1.05 484.00 98.00 2.20 1.97 2.08 2.89        0  00:06:00
78 N1_Pt_3 2.91 484.00 51.00 2.20 0.01 0.02 0.00        0  00:12:24
79 N1_Rds_Pt_1 0.44 484.00 98.00 2.20 1.97 0.86 1.20        0  00:06:00
80 N1_Rds_Pt_5 0.44 484.00 98.00 2.20 1.97 0.88 1.21        0  00:06:00
81 North_3rd@97 0.36 484.00 98.00 2.20 1.97 0.71 0.99        0  00:06:00
82 O_Rds_State 3.13 484.00 98.00 2.20 1.97 6.17 8.29        0  00:07:18
83 O1_State 1.66 484.00 57.00 2.20 0.06 0.10 0.01        0  00:18:51
84 O2_Pt_5 1.91 484.00 61.00 2.20 0.12 0.22 0.06        0  00:13:32
85 O2_Rds_Pt_5 1.26 484.00 98.00 2.20 1.97 2.48 3.45        0  00:06:00
86 O2_Rds2_Pt_5 0.35 484.00 98.00 2.20 1.97 0.69 0.97        0  00:06:00
87 P_RD_State 2.42 484.00 98.00 2.20 1.97 4.77 6.65        0  00:06:00
88 P1_State 1.37 484.00 61.00 2.20 0.12 0.16 0.04        0  00:17:46
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Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
89 P2_Pt_5 0.84 484.00 77.00 2.20 0.56 0.47 0.54        0  00:15:07
90 P2_Rds_2-St 0.32 484.00 98.00 2.20 1.97 0.63 0.88        0  00:06:00
91 P2_Rds2_2-St 0.23 484.00 98.00 2.20 1.97 0.44 0.62        0  00:06:00
92 P3_Pt_4 0.85 484.00 89.00 2.20 1.20 1.02 1.57        0  00:06:00
93 Q_Rds2_97 0.30 484.00 98.00 2.20 1.97 0.59 0.83        0  00:06:00
94 Q1_Pt_5 0.97 484.00 57.00 2.20 0.06 0.06 0.01        0  00:16:30
95 Q1_Rds_State 0.32 484.00 98.00 2.20 1.97 0.63 0.88        0  00:06:00
96 Q1_Rds2_State 0.49 484.00 98.00 2.20 1.97 0.96 1.34        0  00:06:00
97 Q2_Pt_5 0.65 484.00 61.00 2.20 0.12 0.08 0.02        0  00:16:32
98 Q3_Pt_5 0.96 484.00 77.00 2.20 0.56 0.54 0.61        0  00:15:19
99 Q3_Rds_State 0.32 484.00 98.00 2.20 1.97 0.63 0.88        0  00:06:00

100 Q3_Rds2_State 0.45 484.00 98.00 2.20 1.97 0.88 1.23        0  00:06:00
101 Q4_Pt_5 0.95 484.00 89.00 2.20 1.20 1.13 1.70        0  00:06:55
102 Q5_Pt_6 0.96 484.00 89.00 2.20 1.20 1.15 1.67        0  00:08:04
103 R_RD_2 0.63 484.00 98.00 2.20 1.97 1.23 1.73        0  00:06:00
104 R_Rd_Pt_1 0.68 484.00 98.00 2.20 1.97 1.35 1.88        0  00:06:00
105 R1_Pt_1 0.27 484.00 39.00 2.20 0.00 0.00 0.00        0  00:18:18
106 S_5th@97 0.73 484.00 98.00 2.20 1.97 1.44 2.01        0  00:06:00
107 S_6th@97 0.16 484.00 98.00 2.20 1.97 0.31 0.44        0  00:06:00
108 S_Rds_Pt_1 1.09 484.00 98.00 2.20 1.97 2.16 3.01        0  00:06:00
109 S1_Pt_14 1.34 484.00 81.00 2.20 0.74 0.98 1.03        0  00:20:23
110 S2_Pt_14 1.59 484.00 89.00 2.20 1.20 1.90 2.37        0  00:14:58
111 S2_Rds_Pt_14 3.53 484.00 98.00 2.20 1.97 6.97 9.72        0  00:06:00
112 S3_Pt_14 4.07 484.00 89.00 2.20 1.20 4.86 6.75        0  00:09:51
113 S3_Pt_3 0.29 484.00 72.00 2.20 0.38 0.11 0.08        0  00:23:33
114 S3_Rds_3-St 0.38 484.00 98.00 2.20 1.97 0.75 1.04        0  00:06:00
115 South_3rd@97 0.22 484.00 98.00 2.20 1.97 0.44 0.62        0  00:06:00
116 South_4th@97 2.64 484.00 98.00 2.20 1.97 5.21 7.27        0  00:06:00
117 T_Rds2_Pt_5 0.51 484.00 98.00 2.20 1.97 1.01 1.41        0  00:06:00
118 U_Rds_Pt_12 1.49 484.00 98.00 2.20 1.97 2.95 4.10        0  00:06:00
119 U_Rds_Pt_13 1.48 484.00 98.00 2.20 1.97 2.92 4.07        0  00:06:00
120 U_Rds_Pt_14 0.26 484.00 98.00 2.20 1.97 0.52 0.72        0  00:06:00
121 U_Rds2_Pt_13 0.38 484.00 98.00 2.20 1.97 0.74 1.04        0  00:06:00
122 U_Rds2_Pt_14 0.50 484.00 98.00 2.20 1.97 0.99 1.37        0  00:06:00
123 U1_Pt_14 1.94 484.00 98.00 2.20 1.97 3.84 4.81        0  00:10:01
124 U2_Pt_13 1.74 484.00 98.00 2.20 1.97 3.43 4.30        0  00:09:58
125 U3_Pt_13 1.91 484.00 98.00 2.20 1.97 3.77 4.47        0  00:12:31
126 U4_Pt_12 2.64 484.00 89.00 2.20 1.20 3.16 4.50        0  00:08:50
127 US97_3-4_East 0.30 484.00 98.00 2.20 1.97 0.60 0.84        0  00:06:00
128 V_Rds_Pt_15 0.36 484.00 98.00 2.20 1.97 0.71 0.99        0  00:06:00
129 V_Rds2_Pt_15 0.13 484.00 98.00 2.20 1.97 0.25 0.35        0  00:06:00
130 W_97@4th 0.45 484.00 98.00 2.20 1.97 0.88 1.23        0  00:06:00
131 W_97@5th 0.42 484.00 98.00 2.20 1.97 0.82 1.14        0  00:06:00
132 W_Rds_Pt_15 0.41 484.00 98.00 2.20 1.97 0.81 1.13        0  00:06:00
133 W1_Pt_15 2.11 484.00 89.00 2.20 1.20 2.52 3.89        0  00:06:00
134 W2_Pt_15 1.96 484.00 89.00 2.20 1.20 2.34 3.34        0  00:08:46
135 West_97_6th 0.46 484.00 98.00 2.20 1.97 0.90 1.25        0  00:06:00
136 X_Rds_Pt_16 0.38 484.00 98.00 2.20 1.97 0.74 1.04        0  00:06:00
137 X_Rds_Pt_17 0.68 484.00 98.00 2.20 1.97 1.34 1.87        0  00:06:00
138 X_Rds2_Pt_13 0.05 484.00 98.00 2.20 1.94 0.10 0.14        0  00:06:00
139 X1_Pt_16 3.16 484.00 57.00 2.20 0.06 0.18 0.02        0  00:25:09
140 X2_Pt_17 1.17 484.00 57.00 2.20 0.06 0.07 0.01        0  00:25:19
141 Y_Rds_Pt_17 0.78 484.00 98.00 2.20 1.97 1.54 2.15        0  00:06:00
142 Y_Rds2_Pt_13 0.06 484.00 98.00 2.20 1.95 0.11 0.16        0  00:06:00
143 Y1_Pt_17 1.77 484.00 98.00 2.20 1.97 3.50 4.06        0  00:13:38
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Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 CB_97_7.1 Junction 919.10 921.00 0.00 921.00 10.00 4.18 928.37 7.37 0.00 0  11:57 0.04 18.00
2 CB_97_7.2 Junction 918.40 922.00 0.00 922.00 10.00 8.80 927.69 5.69 0.00 0  11:57 0.06 15.00
3 CB_Hen_4.1 Junction 890.50 900.70 0.00 900.70 10.00 5.79 893.33 0.00 7.37 0  00:00 0.00 0.00
4 CB_Locust_1.4 Junction 897.02 901.33 0.00 901.33 10.00 4.36 897.67 0.00 3.66 0  00:00 0.00 0.00
5 CB_West_3.1 Junction 900.20 907.00 0.00 907.00 10.00 5.84 911.90 4.90 0.00 0  12:01 0.03 15.00
6 CB_West_3.2 Junction 901.00 907.00 0.00 907.00 10.00 14.91 912.04 5.04 0.00 0  11:58 0.05 15.00
7 CB_West_3.3 Junction 900.40 907.00 0.00 907.00 10.00 6.72 912.95 5.95 0.00 0  11:58 0.04 16.00
8 CB_West_3.4 Junction 900.07 906.00 0.00 906.00 10.00 1.09 909.22 3.22 0.00 0  12:00 0.02 13.00
9 CB_West_4.1 Junction 900.25 907.00 0.00 907.00 10.00 0.35 909.88 2.88 0.00 0  12:01 0.01 13.00

10 CB_West_4.2 Junction 900.75 907.50 0.00 907.50 10.00 1.03 911.41 3.91 0.00 0  11:57 0.02 16.00
11 CB_West_4.3 Junction 900.24 907.50 0.00 907.50 10.00 2.25 909.92 2.42 0.00 0  11:57 0.04 14.00
12 CB_West_6 Junction 907.80 914.60 0.00 914.60 240.00 9.28 927.72 13.12 0.00 0  12:00 0.90 44.00
13 CB_Whit_3.2 Junction 906.00 913.50 0.00 913.50 240.00 9.01 911.47 0.00 2.03 0  00:00 0.00 0.00
14 CB_Whit_3.3 Junction 906.10 913.50 0.00 913.50 240.00 3.42 912.06 0.00 1.44 0  00:00 0.00 0.00
15 CB_Whit_4.2 Junction 910.40 912.00 0.00 912.00 10.00 8.80 912.66 0.66 0.00 0  12:04 0.01 7.00
16 CB_Whit_4.3 Junction 910.60 912.00 0.00 912.00 10.00 14.15 912.89 0.54 0.00 0  12:04 0.01 8.00
17 CB_Whit_5.1 Junction 909.60 916.00 0.00 916.00 10.00 1.14 913.95 0.00 2.05 0  00:00 0.00 0.00
18 CB_Whit_5.2 Junction 909.50 916.00 0.00 916.00 10.00 4.77 914.18 0.00 1.82 0  00:00 0.00 0.00
19 CB_Whit_6s Junction 915.00 919.00 0.00 0.00 0.00 2.76 916.79 0.00 2.21 0  00:00 0.00 0.00
20 CB_WhitWest_4 Junction 905.50 908.00 0.00 908.00 10.00 0.87 909.96 1.96 0.00 0  11:59 0.02 11.00
21 MH_1st&97 Junction 910.47 920.00 0.00 0.00 0.00 14.38 920.00 0.00 0.00 0  11:57 0.00 0.00
22 MH_2nd&97 Junction 907.31 910.00 0.00 910.00 100.00 18.01 911.95 1.95 0.00 0  12:00 0.18 9.00
23 MH_3rd&97 Junction 903.00 911.35 0.00 0.00 0.00 66.28 911.35 0.00 0.00 0  11:59 0.01 0.00
24 MH_4th&97 Junction 907.00 914.26 0.00 914.26 100.00 44.25 912.18 0.00 2.08 0  00:00 0.00 0.00
25 MH_5th&97 Junction 908.80 914.44 0.00 914.44 100.00 17.69 913.91 0.00 0.53 0  00:00 0.00 0.00
26 MH_6th&97 Junction 914.50 919.37 0.00 919.37 100.00 8.19 916.20 0.00 3.17 0  00:00 0.00 0.00
27 MH_Bon_6 Junction 960.01 978.29 0.00 978.29 100.00 8.79 960.64 0.00 17.64 0  00:00 0.00 0.00
28 MH_Hen_1 Junction 891.15 893.14 0.00 893.14 100.00 4.33 891.79 0.00 1.36 0  00:00 0.00 0.00
29 MH_Hen_4 Junction 888.92 895.00 0.00 895.00 100.00 8.50 890.38 0.00 4.62 0  00:00 0.00 0.00
30 MH_Locust_1.1 Junction 896.56 901.98 0.00 901.98 100.00 3.30 898.05 0.00 3.93 0  00:00 0.00 0.00
31 MH_Locust_3 Junction 894.43 902.53 0.00 902.53 100.00 118.47 902.53 0.00 0.00 0  11:56 0.00 0.00
32 MH_Locust_4 Junction 894.92 905.13 0.00 905.13 100.00 1.30 895.27 0.00 9.86 0  00:00 0.00 0.00
33 MH_PT_9 Junction 924.71 929.23 0.00 929.23 100.00 2.25 925.14 0.00 4.09 0  00:00 0.00 0.00
34 MH_RR_4 Junction 891.84 900.00 0.00 900.00 100.00 1.28 892.18 0.00 7.82 0  00:00 0.00 0.00
35 MH_RRHen_4 Junction 890.04 898.00 0.00 898.00 100.00 8.57 891.16 0.00 6.84 0  00:00 0.00 0.00
36 MH_West_3.1 Junction 899.27 905.00 0.00 905.00 100.00 60.08 908.72 3.72 0.00 0  11:59 0.20 15.00
37 MH_West_3.2 Junction 897.80 905.00 0.00 905.00 100.00 120.24 907.47 2.47 0.00 0  11:57 0.48 13.00
38 MH_West_3.3 Junction 899.96 905.00 0.00 905.00 240.00 31.06 910.32 5.32 0.00 0  11:57 0.61 17.00
39 MH_West_3/4 Junction 899.48 905.00 0.00 905.00 100.00 36.47 909.22 4.22 0.00 0  12:00 0.34 16.00
40 MH_West_4.1 Junction 899.50 907.46 0.00 907.46 100.00 36.83 909.87 2.41 0.00 0  11:57 0.28 12.00
41 MH_West_4.2 Junction 900.50 908.00 0.00 908.00 100.00 4.92 911.26 3.26 0.00 0  12:02 0.10 14.00
42 MH_West_4.3 Junction 896.14 907.71 0.00 907.71 100.00 0.29 896.39 0.00 11.32 0  00:00 0.00 0.00
43 MH_West_Delish.1 Junction 913.33 919.19 0.00 919.19 100.00 4.38 919.19 0.00 0.00 0  11:58 0.00 0.00
44 MH_West_Delish.2 Junction 914.79 920.00 0.00 920.00 100.00 4.81 919.58 0.00 0.42 0  00:00 0.00 0.00
45 MH_Whit_3.2 Junction 905.88 909.81 0.00 909.81 100.00 11.90 910.96 1.15 0.00 0  12:03 0.08 8.00
46 MH_Whit_5.1 Junction 909.50 913.99 0.00 913.99 100.00 11.98 914.57 0.57 0.00 0  12:04 0.04 6.00
47 NEW 3rd Inlets Junction 917.00 922.00 0.00 939.00 100.00 36.85 922.02 0.02 0.00 0  12:00 0.00 0.00
48 MH_West_6 Outfall 907.50 5.38 908.17
49 Out-19 Outfall 923.00 10.34 923.97
50 Out-20 Outfall 980.00 0.00 980.00
51 Out-21 Outfall 990.00 0.08 990.00
52 Out-22 Outfall 1000.00 1.00 1000.00
53 Out-56 Outfall 0.00 2.33 0.00
54 Out-57 Outfall 0.00 2.68 0.00
55 Out-59 Outfall 915.00 3.11 915.56
56 Out-A Outfall 891.45 118.47 894.95
57 Out-B Outfall 917.00 6.40 918.00
58 Out-C Outfall 888.00 8.50 889.31
59 Out-D Outfall 887.15 4.31 887.75
60 Out-E Outfall 900.00 3.39 901.00
61 Tona-DW Outfall 939.00 1.22 939.00
62 DW_Hav_1 Storage Node 980.00 990.00 0.00 0.00 0.00 980.00 0.00 0.00
63 DW_Hav_2 Storage Node 990.00 1000.00 0.00 0.00 0.08 990.75 0.00 0.00
64 DW_Hav_3 Storage Node 1000.00 1010.00 0.00 0.00 1.71 1010.00 0.00 0.00
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  5825-Tonasket Proposed     

Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 CB_97_7.1 919.10 921.00 1.90 0.00 -919.10 921.00 0.00 10.00 0.00
2 CB_97_7.2 918.40 922.00 3.60 0.00 -918.40 922.00 0.00 10.00 0.00
3 CB_Hen_4.1 890.50 900.70 10.20 0.00 -890.50 900.70 0.00 10.00 0.00
4 CB_Locust_1.4 897.02 901.33 4.31 0.00 -897.02 901.33 0.00 10.00 0.00
5 CB_West_3.1 900.20 907.00 6.80 0.00 -900.20 907.00 0.00 10.00 0.00
6 CB_West_3.2 901.00 907.00 6.00 0.00 -901.00 907.00 0.00 10.00 0.00
7 CB_West_3.3 900.40 907.00 6.60 0.00 -900.40 907.00 0.00 10.00 0.00
8 CB_West_3.4 900.07 906.00 5.93 0.00 -900.07 906.00 0.00 10.00 0.00
9 CB_West_4.1 900.25 907.00 6.75 0.00 -900.25 907.00 0.00 10.00 0.00

10 CB_West_4.2 900.75 907.50 6.75 0.00 -900.75 907.50 0.00 10.00 0.00
11 CB_West_4.3 900.24 907.50 7.26 0.00 -900.24 907.50 0.00 10.00 0.00
12 CB_West_6 907.80 914.60 6.80 0.00 -907.80 914.60 0.00 240.00 0.00
13 CB_Whit_3.2 906.00 913.50 7.50 0.00 -906.00 913.50 0.00 240.00 0.00
14 CB_Whit_3.3 906.10 913.50 7.40 0.00 -906.10 913.50 0.00 240.00 0.00
15 CB_Whit_4.2 910.40 912.00 1.60 0.00 -910.40 912.00 0.00 10.00 0.00
16 CB_Whit_4.3 910.60 912.00 1.40 0.00 -910.60 912.00 0.00 10.00 0.00
17 CB_Whit_5.1 909.60 916.00 6.40 0.00 -909.60 916.00 0.00 10.00 0.00
18 CB_Whit_5.2 909.50 916.00 6.50 0.00 -909.50 916.00 0.00 10.00 0.00
19 CB_Whit_6s 915.00 919.00 4.00 0.00 -915.00 0.00 -919.00 0.00 0.00
20 CB_WhitWest_4 905.50 908.00 2.50 0.00 -905.50 908.00 0.00 10.00 0.00
21 MH_1st&97 910.47 920.00 9.53 0.00 -910.47 0.00 -920.00 0.00 0.00
22 MH_2nd&97 907.31 910.00 2.69 0.00 -907.31 910.00 0.00 100.00 0.00
23 MH_3rd&97 903.00 911.35 8.35 0.00 -903.00 0.00 -911.35 0.00 0.00
24 MH_4th&97 907.00 914.26 7.26 0.00 -907.00 914.26 0.00 100.00 0.00
25 MH_5th&97 908.80 914.44 5.64 0.00 -908.80 914.44 0.00 100.00 0.00
26 MH_6th&97 914.50 919.37 4.87 0.00 -914.50 919.37 0.00 100.00 0.00
27 MH_Bon_6 960.01 978.29 18.28 0.00 -960.01 978.29 0.00 100.00 0.00
28 MH_Hen_1 891.15 893.14 1.99 0.00 -891.15 893.14 0.00 100.00 0.00
29 MH_Hen_4 888.92 895.00 6.08 0.00 -888.92 895.00 0.00 100.00 0.00
30 MH_Locust_1.1 896.56 901.98 5.42 0.00 -896.56 901.98 0.00 100.00 0.00
31 MH_Locust_3 894.43 902.53 8.10 0.00 -894.43 902.53 0.00 100.00 0.00
32 MH_Locust_4 894.92 905.13 10.21 0.00 -894.92 905.13 0.00 100.00 0.00
33 MH_PT_9 924.71 929.23 4.52 0.00 -924.71 929.23 0.00 100.00 0.00
34 MH_RR_4 891.84 900.00 8.16 0.00 -891.84 900.00 0.00 100.00 0.00
35 MH_RRHen_4 890.04 898.00 7.96 0.00 -890.04 898.00 0.00 100.00 0.00
36 MH_West_3.1 899.27 905.00 5.73 0.00 -899.27 905.00 0.00 100.00 0.00
37 MH_West_3.2 897.80 905.00 7.20 0.00 -897.80 905.00 0.00 100.00 0.00
38 MH_West_3.3 899.96 905.00 5.04 0.00 -899.96 905.00 0.00 240.00 0.00
39 MH_West_3/4 899.48 905.00 5.52 0.00 -899.48 905.00 0.00 100.00 0.00
40 MH_West_4.1 899.50 907.46 7.96 0.00 -899.50 907.46 0.00 100.00 0.00
41 MH_West_4.2 900.50 908.00 7.50 0.00 -900.50 908.00 0.00 100.00 0.00
42 MH_West_4.3 896.14 907.71 11.57 0.00 -896.14 907.71 0.00 100.00 0.00
43 MH_West_Delish.1 913.33 919.19 5.86 0.00 -913.33 919.19 0.00 100.00 0.00
44 MH_West_Delish.2 914.79 920.00 5.21 0.00 -914.79 920.00 0.00 100.00 0.00
45 MH_Whit_3.2 905.88 909.81 3.93 0.00 -905.88 909.81 0.00 100.00 0.00
46 MH_Whit_5.1 909.50 913.99 4.49 0.00 -909.50 913.99 0.00 100.00 0.00
47 NEW 3rd Inlets 917.00 922.00 5.00 0.00 -917.00 939.00 17.00 100.00 0.00



  5825-Tonasket Proposed     

Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 CB_97_7.1 4.18 4.18 928.37 9.27 7.37 0.00 919.54 0.44 0  12:01 0  11:57 0.04 18.00
2 CB_97_7.2 8.80 4.95 927.69 9.29 5.69 0.00 919.02 0.62 0  12:01 0  11:57 0.06 15.00
3 CB_Hen_4.1 5.79 5.79 893.33 2.83 0.00 7.37 890.81 0.31 0  12:04 0  00:00 0.00 0.00
4 CB_Locust_1.4 4.36 0.98 897.67 0.65 0.00 3.66 897.23 0.21 0  12:00 0  00:00 0.00 0.00
5 CB_West_3.1 5.84 5.84 911.90 11.70 4.90 0.00 901.59 1.39 0  12:05 0  12:01 0.03 15.00
6 CB_West_3.2 14.91 9.65 912.04 11.04 5.04 0.00 902.77 1.77 0  12:05 0  11:58 0.05 15.00
7 CB_West_3.3 6.72 6.72 912.95 12.55 5.95 0.00 903.29 2.89 0  12:05 0  11:58 0.04 16.00
8 CB_West_3.4 1.09 0.72 909.22 9.15 3.22 0.00 900.62 0.55 0  12:07 0  12:00 0.02 13.00
9 CB_West_4.1 0.35 0.00 909.88 9.63 2.88 0.00 900.93 0.68 0  12:07 0  12:01 0.01 13.00

10 CB_West_4.2 1.03 1.03 911.41 10.66 3.91 0.00 901.38 0.63 0  12:07 0  11:57 0.02 16.00
11 CB_West_4.3 2.25 0.54 909.92 9.68 2.42 0.00 900.94 0.70 0  12:07 0  11:57 0.04 14.00
12 CB_West_6 9.28 9.28 927.72 19.92 13.12 0.00 910.07 2.27 0  12:09 0  12:00 0.90 44.00
13 CB_Whit_3.2 9.01 5.58 911.47 5.47 0.00 2.03 906.59 0.59 0  12:06 0  00:00 0.00 0.00
14 CB_Whit_3.3 3.42 3.42 912.06 5.96 0.00 1.44 907.26 1.16 0  12:05 0  00:00 0.00 0.00
15 CB_Whit_4.2 8.80 8.80 912.66 2.26 0.66 0.00 910.69 0.29 0  12:04 0  12:04 0.01 7.00
16 CB_Whit_4.3 14.15 14.15 912.89 2.29 0.54 0.00 910.94 0.34 0  12:04 0  12:04 0.01 8.00
17 CB_Whit_5.1 1.14 1.14 913.95 4.35 0.00 2.05 910.18 0.58 0  12:05 0  00:00 0.00 0.00
18 CB_Whit_5.2 4.77 4.77 914.18 4.68 0.00 1.82 910.24 0.74 0  12:05 0  00:00 0.00 0.00
19 CB_Whit_6s 2.76 2.76 916.79 1.79 0.00 2.21 915.50 0.50 0  12:04 0  00:00 0.00 0.00
20 CB_WhitWest_4 0.87 0.00 909.96 4.46 1.96 0.00 905.61 0.11 0  12:07 0  11:59 0.02 11.00
21 MH_1st&97 14.38 14.38 920.00 9.53 0.00 0.00 910.84 0.37 0  11:57 0  11:57 0.00 0.00
22 MH_2nd&97 18.01 3.63 911.95 4.64 1.95 0.00 907.65 0.34 0  12:05 0  12:00 0.18 9.00
23 MH_3rd&97 66.28 0.00 911.35 8.35 0.00 0.00 904.03 1.03 0  11:59 0  11:59 0.01 0.00
24 MH_4th&97 44.25 4.12 912.18 5.18 0.00 2.08 907.46 0.46 0  12:05 0  00:00 0.00 0.00
25 MH_5th&97 17.69 0.00 913.91 5.11 0.00 0.53 909.98 1.18 0  12:05 0  00:00 0.00 0.00
26 MH_6th&97 8.19 3.59 916.20 1.70 0.00 3.17 915.18 0.68 0  12:06 0  00:00 0.00 0.00
27 MH_Bon_6 8.79 4.90 960.64 0.64 0.00 17.64 960.17 0.17 0  12:00 0  00:00 0.00 0.00
28 MH_Hen_1 4.33 0.00 891.79 0.64 0.00 1.36 891.35 0.20 0  12:01 0  00:00 0.00 0.00
29 MH_Hen_4 8.50 0.00 890.38 1.46 0.00 4.62 889.24 0.32 0  12:05 0  00:00 0.00 0.00
30 MH_Locust_1.1 3.30 1.12 898.05 1.49 0.00 3.93 897.33 0.77 0  12:00 0  00:00 0.00 0.00
31 MH_Locust_3 118.47 0.00 902.53 8.10 0.00 0.00 895.49 1.06 0  11:56 0  11:56 0.00 0.00
32 MH_Locust_4 1.30 1.03 895.27 0.35 0.00 9.86 895.02 0.10 0  12:00 0  00:00 0.00 0.00
33 MH_PT_9 2.25 2.25 925.14 0.43 0.00 4.09 924.87 0.16 0  12:05 0  00:00 0.00 0.00
34 MH_RR_4 1.28 0.00 892.18 0.34 0.00 7.82 891.93 0.09 0  12:01 0  00:00 0.00 0.00
35 MH_RRHen_4 8.57 0.00 891.16 1.12 0.00 6.84 890.29 0.25 0  12:04 0  00:00 0.00 0.00
36 MH_West_3.1 60.08 0.00 908.72 9.45 3.72 0.00 900.19 0.92 0  12:06 0  11:59 0.20 15.00
37 MH_West_3.2 120.24 3.28 907.47 9.67 2.47 0.00 898.78 0.98 0  12:06 0  11:57 0.48 13.00
38 MH_West_3.3 31.06 0.00 910.32 10.36 5.32 0.00 900.76 0.80 0  12:06 0  11:57 0.61 17.00
39 MH_West_3/4 36.47 0.00 909.22 9.74 4.22 0.00 900.48 1.00 0  12:07 0  12:00 0.34 16.00
40 MH_West_4.1 36.83 7.79 909.87 10.37 2.41 0.00 900.90 1.40 0  12:07 0  11:57 0.28 12.00
41 MH_West_4.2 4.92 4.20 911.26 10.76 3.26 0.00 901.22 0.72 0  12:07 0  12:02 0.10 14.00
42 MH_West_4.3 0.29 0.00 896.39 0.25 0.00 11.32 896.20 0.06 0  12:01 0  00:00 0.00 0.00
43 MH_West_Delish.1 4.38 0.00 919.19 5.86 0.00 0.00 913.69 0.36 0  11:58 0  11:58 0.00 0.00
44 MH_West_Delish.2 4.81 0.00 919.58 4.79 0.00 0.42 915.03 0.24 0  11:58 0  00:00 0.00 0.00
45 MH_Whit_3.2 11.90 0.00 910.96 5.08 1.15 0.00 906.20 0.32 0  12:06 0  12:03 0.08 8.00
46 MH_Whit_5.1 11.98 3.86 914.57 5.07 0.57 0.00 910.27 0.77 0  12:05 0  12:04 0.04 6.00
47 NEW 3rd Inlets 36.85 36.85 922.02 5.02 0.02 0.00 917.33 0.33 0  12:00 0  12:00 0.00 0.00



  5825-Tonasket Proposed     

Channel Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Shape Height Width Manning's Entrance Exit/Bend Additional Initial Flap

ID Invert Invert Invert Invert Drop Slope Roughness Losses Losses Losses Flow Gate
Elevation Offset Elevation Offset

(ft) (ft) (ft) (ft) (ft) (ft) (%) (ft) (ft) (cfs)
1 Link-136 285.00 956.01 0.00 942.29 0.00 13.72 4.8100 Trapezoidal 3.000 5.000 0.0320 0.5000 0.5000 0.0000 0.00 No
2 Link-138 318.00 939.12 0.00 923.00 0.00 16.12 5.0700 Trapezoidal 3.000 5.020 0.0320 0.5000 0.5000 0.0000 0.00 No



  5825-Tonasket Proposed     

Channel Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-136 8.70 0  12:00 97.53 0.09 6.20 0.77 0.86 0.29 0.00
2 Link-138 10.34 0  12:01 100.50 0.10 6.36 0.83 0.97 0.33 0.00



  5825-Tonasket Proposed     

Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 Link-102 24.00 919.10 0.00 918.40 0.00 0.70 2.9200 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
2 Link-103 100.00 918.40 0.00 917.80 0.00 0.60 0.6000 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
3 Link-135 117.16 960.01 0.00 956.01 0.00 4.00 3.4100 CIRCULAR 30.000 30.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
4 Link-137 66.96 942.29 0.00 939.12 0.00 3.17 4.7300 CIRCULAR 24.000 24.000 0.0250 0.5000 0.5000 0.0000 0.00 No 1
5 Link-139 33.71 942.30 0.00 939.12 0.00 3.18 9.4300 CIRCULAR 6.000 6.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
6 Link-14 49.74 969.87 0.00 969.51 9.50 0.36 0.7200 CIRCULAR 9.960 9.960 0.0130 0.5000 0.5000 0.0000 0.00 No 1
7 Link-141 40.78 980.20 0.00 980.00 0.00 0.20 0.4900 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
8 Link-142 41.71 990.20 0.00 990.00 0.00 0.20 0.4800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
9 Link-143 40.63 1000.20 0.00 1000.00 0.00 0.20 0.4900 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1

10 Link-144 530.00 913.33 0.00 900.00 0.00 13.33 2.5200 CIRCULAR 12.000 12.000 0.0240 0.5000 0.5000 0.0000 0.00 No 1
11 Link-146 316.01 910.47 0.00 907.31 0.00 3.16 1.0000 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
12 Link-147 367.78 907.31 0.00 903.63 0.63 3.68 1.0000 CIRCULAR 24.000 24.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
13 Link-148 340.00 924.74 0.03 915.06 0.56 9.68 2.8500 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
14 Link-149 11.00 909.89 0.39 909.70 0.90 0.19 1.7400 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
15 Link-15 330.00 947.63 0.00 928.14 0.10 19.49 5.9100 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
16 Link-150 350.00 909.60 0.80 907.46 0.46 2.14 0.6100 CIRCULAR 24.000 24.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
17 Link-159 200.00 917.00 0.00 903.73 0.73 13.27 6.6300 CIRCULAR 21.000 21.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
18 Link-160 30.00 917.80 0.00 917.00 0.00 0.80 2.6700 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
19 Link-161 56.00 915.30 0.30 914.95 0.45 0.35 0.6200 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
20 Link-162 389.96 907.00 0.00 901.00 1.50 6.00 1.5400 CIRCULAR 27.000 27.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
21 Link-163 320.65 897.80 0.00 894.47 0.04 3.33 1.0400 CIRCULAR 42.000 42.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
22 Link-164 393.00 907.36 0.36 904.73 1.73 2.63 0.6700 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
23 Link-165 43.11 916.23 0.00 915.00 0.00 1.23 2.8600 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
24 Link-17 52.00 927.94 -0.10 924.74 0.03 3.20 6.1500 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
25 Link-20 327.00 914.95 0.45 910.37 0.87 4.58 1.4000 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
26 Link-23 45.45 927.00 0.00 924.72 0.01 2.28 5.0200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
27 Link-24 70.74 928.50 0.00 924.72 0.01 3.78 5.3400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
28 Link-28 53.94 910.00 0.40 909.70 0.90 0.30 0.5600 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
29 Link-29 47.12 910.00 0.50 909.60 0.80 0.40 0.8500 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
30 Link-30 46.46 915.60 0.00 915.00 0.50 0.60 1.2900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
31 Link-31 53.92 910.50 0.00 910.10 3.10 0.40 0.7400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
32 Link-32 62.67 910.60 0.00 910.10 3.10 0.50 0.8000 CIRCULAR 21.000 21.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
33 Link-33 44.48 910.40 0.00 910.10 3.10 0.30 0.6700 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
34 Link-35 30.00 908.50 4.77 908.00 2.12 0.50 1.6700 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
35 Link-36 66.20 907.00 0.90 906.50 0.50 0.50 0.7600 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
36 Link-37 75.45 906.20 0.20 905.88 0.00 0.32 0.4200 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
37 Link-38 65.45 906.00 0.00 905.88 0.00 0.12 0.1800 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
38 Link-39 370.00 903.53 0.53 898.64 0.84 4.89 1.3200 CIRCULAR 30.000 30.000 0.0150 0.5000 0.5000 0.0000 0.00 No 2
39 Link-40 300.00 905.88 0.00 900.06 0.10 5.82 1.9400 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
40 Link-41 29.00 899.96 0.00 899.37 0.10 0.59 2.0300 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
41 Link-43 38.54 901.00 0.80 900.06 0.10 0.94 2.4400 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
42 Link-44 45.82 903.00 2.60 902.30 1.30 0.70 1.5300 CIRCULAR 15.000 15.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
43 Link-45 51.64 902.20 1.20 901.00 1.04 1.20 2.3200 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
44 Link-46 47.28 900.50 0.00 899.99 0.49 0.51 1.0900 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
45 Link-47 42.10 900.25 0.00 899.94 0.44 0.31 0.7500 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
46 Link-49 39.85 900.24 0.00 899.94 0.44 0.30 0.7600 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
47 Link-51 184.87 905.50 0.00 903.30 3.06 2.20 1.1900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
48 Link-52 34.65 900.75 0.00 900.50 0.00 0.25 0.7200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
49 Link-54 58.00 919.48 1.03 919.05 0.00 0.43 0.7400 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
50 Link-55 65.00 918.45 0.00 918.13 0.00 0.32 0.4900 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
51 Link-56 150.00 918.13 0.00 916.23 0.00 1.90 1.2700 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
52 Link-57 30.00 917.20 0.48 916.36 0.13 0.83 2.7700 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
53 Link-59 61.00 917.06 0.35 916.42 -0.07 0.64 1.0500 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
54 Link-60 37.96 900.30 0.00 900.00 3.86 0.30 0.7900 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
55 Link-61 36.00 900.30 0.00 900.00 3.86 0.30 0.8300 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
56 Link-62 33.71 895.85 0.00 895.60 0.00 0.25 0.7400 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
57 Link-63 94.76 895.60 0.00 894.92 0.00 0.68 0.7200 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
58 Link-64 245.00 896.14 0.00 894.95 0.03 1.19 0.4900 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
59 Link-65 232.00 894.92 0.00 891.84 0.00 3.08 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
60 Link-66 135.00 891.84 0.00 890.04 0.00 1.80 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
61 Link-67 84.00 890.04 0.00 888.92 0.00 1.12 1.3300 CIRCULAR 20.040 20.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
62 Link-68 37.62 890.50 0.00 890.04 0.00 0.46 1.2200 CIRCULAR 12.000 12.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
63 Link-69 33.93 890.43 0.00 890.04 0.00 0.39 1.1500 CIRCULAR 9.960 9.960 0.0150 0.5000 0.5000 0.0000 0.00 No 1
64 Link-70 100.00 899.48 0.00 899.27 0.00 0.21 0.2100 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
65 Link-71 220.00 899.94 0.44 899.48 0.00 0.46 0.2100 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
66 Link-72 18.87 900.07 0.00 899.48 0.00 0.59 3.1300 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
67 Link-73 58.43 906.00 0.00 905.50 0.00 0.50 0.8600 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
68 Link-74 60.00 907.80 0.00 907.50 0.00 0.30 0.5000 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
69 Link-76 630.00 894.43 0.00 891.45 0.00 2.98 0.4700 CIRCULAR 42.000 42.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
70 Link-77 226.22 888.92 0.00 888.00 0.00 0.92 0.4100 CIRCULAR 21.960 21.960 0.0150 0.5000 0.5000 0.0000 0.00 No 1
71 Link-78 41.32 900.00 0.00 899.70 0.00 0.30 0.7300 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
72 Link-81 78.00 916.56 0.07 914.79 0.00 1.77 2.2700 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
73 Link-82 64.00 914.79 0.00 913.33 0.00 1.46 2.2800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
74 Link-83 38.64 915.00 0.00 914.79 0.00 0.21 0.5400 CIRCULAR 8.040 8.040 0.0130 0.5000 0.5000 0.0000 0.00 No 1
75 Link-84 32.44 899.27 0.00 898.77 0.97 0.50 1.5400 CIRCULAR 36.000 36.000 0.0100 0.5000 0.5000 0.0000 0.00 No 1
76 Link-85 27.00 897.33 0.00 897.22 0.46 0.11 0.4100 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
77 Link-87 82.00 896.76 0.00 896.56 0.00 0.20 0.2400 CIRCULAR 14.040 14.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
78 Link-88 39.36 897.50 0.00 897.02 0.00 0.48 1.2100 CIRCULAR 8.040 8.040 0.0150 0.5000 0.5000 0.0000 0.00 No 1
79 Link-95 205.00 891.15 0.00 887.15 0.00 4.00 1.9500 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
80 Link-96 87.00 897.02 0.00 896.62 0.06 0.40 0.4600 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
81 Link-97 350.00 897.02 0.00 891.15 0.00 5.87 1.6800 CIRCULAR 18.000 18.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1
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Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-102 3.95 0  12:01 6.08 0.65 5.02 0.08 1.00 1.00 20.00 SURCHARGED
2 Link-103 8.60 0  12:01 2.76 3.12 10.95 0.15 1.00 1.00 17.00 SURCHARGED
3 Link-135 8.78 0  12:00 65.64 0.13 6.76 0.29 0.77 0.31 0.00 Calculated
4 Link-137 8.68 0  12:01 25.60 0.34 6.20 0.18 0.90 0.46 0.00 Calculated
5 Link-139 1.73 0  11:56 1.72 1.00 8.80 0.06 0.50 1.00 12.00 SURCHARGED
6 Link-14 4.07 0  12:00 1.86 2.18 7.49 0.11 0.82 0.98 0.00 > CAPACITY
7 Link-141 0.00 0  00:00 6.38 0.00 0.00 0.00 0.00 0.00 Calculated
8 Link-142 0.08 0  13:20 6.30 0.01 0.78 0.89 0.65 0.43 0.00 Calculated
9 Link-143 1.71 0  12:13 6.39 0.27 0.97 0.70 1.50 1.00 67.00 SURCHARGED

10 Link-144 3.39 0  12:01 3.06 1.11 4.42 2.00 1.00 1.00 17.00 SURCHARGED
11 Link-146 14.38 0  12:00 11.38 1.26 8.22 0.64 1.50 1.00 9.00 SURCHARGED
12 Link-147 16.74 0  11:58 24.51 0.68 6.72 0.91 2.00 1.00 9.00 SURCHARGED
13 Link-148 2.24 0  12:05 6.51 0.34 5.21 1.09 0.70 0.70 0.00 Calculated
14 Link-149 11.95 0  12:01 15.00 0.80 6.76 0.03 1.50 1.00 11.00 SURCHARGED
15 Link-15 0.00 0  00:00 2.94 0.00 0.00 0.00 0.00 0.00 Calculated
16 Link-150 17.44 0  12:01 19.16 0.91 6.22 0.94 2.00 1.00 8.00 SURCHARGED
17 Link-159 37.51 0  12:00 44.22 0.85 16.86 0.20 1.75 1.00 6.00 SURCHARGED
18 Link-160 6.40 0  11:59 5.82 1.10 8.15 0.06 1.00 1.00 12.00 SURCHARGED
19 Link-161 2.76 0  12:04 2.44 1.13 3.51 0.27 1.00 1.00 6.00 SURCHARGED
20 Link-162 25.42 0  12:02 41.62 0.61 9.05 0.72 2.25 1.00 11.00 SURCHARGED
21 Link-163 118.47 0  12:07 133.29 0.89 12.31 0.43 3.50 1.00 18.00 SURCHARGED
22 Link-164 14.63 0  11:59 16.04 0.91 5.22 1.25 2.00 1.00 11.00 SURCHARGED
23 Link-165 3.11 0  12:01 5.22 0.60 6.20 0.12 0.61 0.61 0.00 Calculated
24 Link-17 0.00 0  00:00 3.04 0.00 0.00 0.20 0.31 0.00 Calculated
25 Link-20 8.15 0  12:01 12.43 0.66 6.13 0.89 1.35 0.92 0.00 Calculated
26 Link-23 0.00 0  00:00 2.71 0.00 0.00 0.21 0.32 0.00 Calculated
27 Link-24 0.00 0  00:00 2.79 0.00 0.00 0.21 0.32 0.00 Calculated
28 Link-28 1.16 0  12:01 2.88 0.40 1.47 0.61 1.00 1.00 13.00 SURCHARGED
29 Link-29 4.78 0  12:00 6.45 0.74 3.89 0.20 1.25 1.00 13.00 SURCHARGED
30 Link-30 0.13 0  12:08 1.37 0.10 0.53 1.46 0.60 0.96 0.00 Calculated
31 Link-31 0.58 0  12:05 1.04 0.56 1.77 0.51 0.67 1.00 6.00 SURCHARGED
32 Link-32 14.11 0  12:00 14.15 1.00 6.20 0.17 1.75 1.00 3.00 SURCHARGED
33 Link-33 8.78 0  12:00 8.63 1.02 5.32 0.14 1.50 1.00 4.00 SURCHARGED
34 Link-35 1.59 0  12:01 1.56 1.02 4.55 0.11 0.67 1.00 9.00 SURCHARGED
35 Link-36 3.42 0  12:00 3.10 1.11 4.36 0.25 1.00 1.00 15.00 SURCHARGED
36 Link-37 9.02 0  12:00 7.40 1.22 5.66 0.22 1.50 1.00 13.00 SURCHARGED
37 Link-38 2.05 0  12:00 1.65 1.24 2.61 0.42 1.00 1.00 14.00 SURCHARGED
38 Link-39 61.06 0  12:02 81.73 0.75 6.76 0.91 2.50 1.00 14.00 SURCHARGED
39 Link-40 11.40 0  12:01 27.31 0.42 3.91 1.28 2.00 1.00 12.00 SURCHARGED
40 Link-41 31.71 0  12:13 27.97 1.13 10.09 0.05 2.00 1.00 22.00 SURCHARGED
41 Link-43 5.71 0  12:05 5.56 1.03 7.27 0.09 1.00 1.00 24.00 SURCHARGED
42 Link-44 6.59 0  12:05 7.98 0.83 5.41 0.14 1.25 1.00 18.00 SURCHARGED
43 Link-45 14.42 0  12:03 16.01 0.90 8.16 0.11 1.50 1.00 18.00 SURCHARGED
44 Link-46 5.40 0  12:12 3.22 1.68 6.87 0.11 1.00 1.00 32.00 SURCHARGED
45 Link-47 0.92 0  12:12 1.04 0.88 2.62 0.27 0.67 1.00 50.00 SURCHARGED
46 Link-49 1.80 0  11:57 1.06 1.70 5.15 0.13 0.67 1.00 51.00 SURCHARGED
47 Link-51 0.87 0  11:59 1.32 0.66 2.80 1.10 0.67 1.00 13.00 SURCHARGED
48 Link-52 1.64 0  12:13 1.03 1.60 4.70 0.12 0.67 1.00 33.00 SURCHARGED
49 Link-54 0.49 0  12:02 0.90 0.54 2.65 0.36 0.67 1.00 30.00 SURCHARGED
50 Link-55 0.47 0  11:44 0.73 0.64 1.34 0.81 0.67 1.00 38.00 SURCHARGED
51 Link-56 1.63 0  11:59 1.18 1.38 4.92 0.51 0.66 1.00 0.00 > CAPACITY
52 Link-57 1.55 0  12:00 1.74 0.89 4.77 0.10 0.58 0.90 0.00 Calculated
53 Link-59 0.82 0  11:58 1.01 0.81 2.82 0.36 0.67 1.00 6.00 SURCHARGED
54 Link-60 0.16 0  12:00 1.07 0.14 2.10 0.30 0.18 0.27 0.00 Calculated
55 Link-61 0.14 0  12:00 1.10 0.13 2.07 0.29 0.16 0.25 0.00 Calculated
56 Link-62 0.02 0  13:27 0.90 0.02 1.09 0.52 0.07 0.10 0.00 Calculated
57 Link-63 0.02 0  13:33 1.02 0.02 1.05 1.50 0.17 0.26 0.00 Calculated
58 Link-64 0.29 0  12:01 2.15 0.13 1.57 2.60 0.28 0.28 0.00 Calculated
59 Link-65 1.28 0  12:01 13.89 0.09 3.94 0.98 0.34 0.21 0.00 Calculated
60 Link-66 1.27 0  12:01 13.92 0.09 1.39 1.62 0.72 0.44 0.00 Calculated
61 Link-67 8.50 0  12:04 13.92 0.61 4.75 0.29 1.29 0.78 0.00 Calculated
62 Link-68 5.79 0  12:05 3.41 1.70 7.38 0.08 1.00 1.00 9.00 SURCHARGED
63 Link-69 1.96 0  12:00 2.04 0.96 3.59 0.16 0.83 1.00 10.00 SURCHARGED
64 Link-70 34.94 0  11:57 39.73 0.88 4.94 0.34 3.00 1.00 17.00 SURCHARGED
65 Link-71 36.01 0  12:00 39.48 0.91 5.09 0.72 3.00 1.00 18.00 SURCHARGED
66 Link-72 0.93 0  12:13 16.10 0.06 0.53 0.59 1.50 1.00 24.00 SURCHARGED
67 Link-73 0.00 0  00:00 0.97 0.00 0.00 0.00 0.00 0.00 Calculated
68 Link-74 5.38 0  12:09 0.74 7.27 15.43 0.06 0.67 1.00 0.00 SURCHARGED
69 Link-76 118.47 0  12:07 89.89 1.32 12.31 0.85 3.50 1.00 17.00 SURCHARGED
70 Link-77 8.50 0  12:04 9.91 0.86 3.97 0.95 1.39 0.76 0.00 Calculated
71 Link-78 0.00 0  00:00 0.89 0.00 0.00 0.00 0.00 0.00 Calculated
72 Link-81 2.34 0  11:58 13.73 0.17 4.15 0.31 1.36 0.93 0.00 Calculated
73 Link-82 4.38 0  11:57 13.73 0.32 4.24 0.25 1.50 1.00 12.00 SURCHARGED
74 Link-83 2.52 0  11:57 0.89 2.82 7.21 0.09 0.67 1.00 14.00 SURCHARGED
75 Link-84 62.89 0  12:12 107.65 0.58 9.49 0.06 3.00 1.00 17.00 SURCHARGED
76 Link-85 2.10 0  12:01 0.67 3.14 6.01 0.07 0.67 1.00 30.00 SURCHARGED
77 Link-87 2.24 0  12:01 2.30 0.97 2.10 0.65 1.17 1.00 29.00 SURCHARGED
78 Link-88 0.35 0  12:00 1.15 0.30 1.39 0.47 0.45 0.68 0.00 Calculated
79 Link-95 4.31 0  12:01 12.72 0.34 6.28 0.54 0.61 0.41 0.00 Calculated
80 Link-96 3.04 0  12:00 6.17 0.49 2.33 0.62 1.04 0.69 0.00 Calculated
81 Link-97 4.33 0  12:00 11.79 0.37 6.02 0.97 0.63 0.43 0.00 Calculated
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Inlet Input
SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Inlet Initial Initial Ponded Grate

ID Manufacturer Part Location Inlets Invert Elevation Depth Water Water Area Clogging
Number Elevation Elevation Depth Factor

(ft) (ft) (ft) (ft) (ft) (ft²) (%)
1 CB_97_7.3 FHWA HEC-22 GENERIC N/A On Sag 1 917.80 920.00 2.20 0.00 0.00 10.00 0.00
2 CB_Ant_6 FHWA HEC-22 GENERIC N/A On Sag 1 947.63 952.02 4.39 0.00 0.00 10.00 0.00
3 CB_Bon_6 FHWA HEC-22 GENERIC N/A On Sag 1 969.87 973.11 3.24 0.00 0.00 10.00 0.00
4 CB_Bon_7 FHWA HEC-22 GENERIC N/A On Sag 1 942.30 944.31 2.01 0.00 0.00 10.00 0.00
5 CB_Hav_1 FHWA HEC-22 GENERIC N/A On Sag 1 1000.20 1010.00 9.80 0.00 0.00 10.00 0.00
6 CB_Hav_2 FHWA HEC-22 GENERIC N/A On Sag 1 990.20 1000.00 9.80 0.00 0.00 10.00 0.00
7 CB_Hav_3 FHWA HEC-22 GENERIC N/A On Sag 1 980.20 990.00 9.80 0.00 0.00 10.00 0.00
8 CB_Hen_4.2 FHWA HEC-22 GENERIC N/A On Sag 1 890.43 900.70 10.27 0.00 0.00 10.00 0.00
9 CB_Locust_1.1 FHWA HEC-22 GENERIC N/A On Sag 1 897.33 899.63 2.30 0.00 0.00 10.00 0.00

10 CB_Locust_1.2 FHWA HEC-22 GENERIC N/A On Sag 1 896.76 900.21 3.45 0.00 0.00 10.00 0.00
11 CB_Locust_1.3 FHWA HEC-22 GENERIC N/A On Sag 1 897.50 901.50 4.00 0.00 0.00 10.00 0.00
12 CB_Locust_2.1 FHWA HEC-22 GENERIC N/A On Sag 1 900.00 903.00 3.00 0.00 0.00 10.00 0.00
13 CB_Locust_2.2 FHWA HEC-22 GENERIC N/A On Sag 1 899.70 903.00 3.30 0.00 0.00 10.00 0.00
14 CB_Locust_4.1 FHWA HEC-22 GENERIC N/A On Sag 1 895.60 904.50 8.90 0.00 0.00 10.00 0.00
15 CB_Locust_4.2 FHWA HEC-22 GENERIC N/A On Sag 1 895.85 904.50 8.65 0.00 0.00 10.00 0.00
16 CB_Ton_6.1 FHWA HEC-22 GENERIC N/A On Sag 1 928.04 932.67 4.63 0.00 0.00 10.00 0.00
17 CB_Ton_6.2 FHWA HEC-22 GENERIC N/A On Sag 1 928.50 932.67 4.17 0.00 0.00 10.00 0.00
18 CB_Ton_6.3 FHWA HEC-22 GENERIC N/A On Sag 1 927.00 932.67 5.67 0.00 0.00 10.00 0.00
19 CB_West_4.4 FHWA HEC-22 GENERIC N/A On Sag 1 900.30 907.50 7.20 0.00 0.00 10.00 0.00
20 CB_West_4.5 FHWA HEC-22 GENERIC N/A On Sag 1 900.30 907.50 7.20 0.00 0.00 10.00 0.00
21 CB_West_5.1 FHWA HEC-22 GENERIC N/A On Sag 1 906.00 909.50 3.50 0.00 0.00 10.00 0.00
22 CB_West_5.2 FHWA HEC-22 GENERIC N/A On Sag 1 905.50 909.00 3.50 0.00 0.00 10.00 0.00
23 CB_West_Del.1 FHWA HEC-22 GENERIC N/A On Sag 1 915.00 918.50 3.50 0.00 0.00 10.00 0.00
24 CB_West_Del.2 FHWA HEC-22 GENERIC N/A On Sag 1 916.49 920.59 4.10 0.00 0.00 10.00 0.00
25 CB_West_Del.3 FHWA HEC-22 GENERIC N/A On Sag 1 916.71 918.21 1.50 0.00 0.00 10.00 0.00
26 CB_West_Del.4 FHWA HEC-22 GENERIC N/A On Sag 1 916.23 918.16 1.93 0.00 0.00 10.00 0.00
27 CB_Whit_1/2.1 FHWA HEC-22 GENERIC N/A On Sag 1 914.50 917.00 2.50 0.00 0.00 10.00 0.00
28 CB_Whit_1/2.2 FHWA HEC-22 GENERIC N/A On Sag 1 916.00 919.00 3.00 0.00 0.00 10.00 0.00
29 CB_Whit_1/2.3 FHWA HEC-22 GENERIC N/A On Sag 1 915.20 918.00 2.80 0.00 0.00 10.00 0.00
30 CB_Whit_3.1 FHWA HEC-22 GENERIC N/A On Sag 1 906.00 912.00 6.00 0.00 0.00 10.00 0.00
31 CB_Whit_3.4 FHWA HEC-22 GENERIC N/A On Sag 1 903.73 913.50 9.77 0.00 0.00 10.00 0.00
32 CB_Whit_4.1 FHWA HEC-22 GENERIC N/A On Sag 1 910.50 912.00 1.50 0.00 0.00 10.00 0.00
33 CB_Whit_6 FHWA HEC-22 GENERIC N/A On Sag 1 915.60 922.00 6.40 0.00 0.00 10.00 0.00
34 CB_Whit_Del.1 FHWA HEC-22 GENERIC N/A On Sag 1 918.13 920.53 2.40 0.00 0.00 10.00 0.00
35 CB_Whit_Del.2 FHWA HEC-22 GENERIC N/A On Sag 1 918.45 921.50 3.05 0.00 0.00 10.00 0.00
36 CB_Whit_Del.3 FHWA HEC-22 GENERIC N/A On Sag 1 919.05 921.65 2.60 0.00 0.00 10.00 0.00
37 Inlet-60 FHWA HEC-22 GENERIC N/A On Sag 1 956.01 957.99 1.98 0.00 0.00 10.00 0.00
38 Inlet-61 FHWA HEC-22 GENERIC N/A On Sag 1 942.29 945.89 3.60 0.00 0.00 10.00 0.00
39 Inlet-62 FHWA HEC-22 GENERIC N/A On Sag 1 939.12 943.08 3.96 0.00 0.00 10.00 0.00
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Roadway & Gutter Input
SN Element Roadway Roadway Roadway Gutter Gutter Gutter Allowable

ID Longitudinal Cross Manning's Cross Width Depression Spread
Slope Slope Roughness Slope
(ft/ft) (ft/ft) (ft/ft) (ft) (in) (ft)

1 CB_97_7.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
2 CB_Ant_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
3 CB_Bon_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
4 CB_Bon_7 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
5 CB_Hav_1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
6 CB_Hav_2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
7 CB_Hav_3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
8 CB_Hen_4.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
9 CB_Locust_1.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00

10 CB_Locust_1.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
11 CB_Locust_1.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
12 CB_Locust_2.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
13 CB_Locust_2.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
14 CB_Locust_4.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
15 CB_Locust_4.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
16 CB_Ton_6.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
17 CB_Ton_6.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
18 CB_Ton_6.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
19 CB_West_4.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
20 CB_West_4.5 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
21 CB_West_5.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
22 CB_West_5.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
23 CB_West_Del.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
24 CB_West_Del.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
25 CB_West_Del.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
26 CB_West_Del.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
27 CB_Whit_1/2.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
28 CB_Whit_1/2.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
29 CB_Whit_1/2.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
30 CB_Whit_3.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
31 CB_Whit_3.4 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
32 CB_Whit_4.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
33 CB_Whit_6 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
34 CB_Whit_Del.1 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
35 CB_Whit_Del.2 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
36 CB_Whit_Del.3 N/A 0.0200 0.0160 0.0620 1.50 0.0328 7.00
37 Inlet-60 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
38 Inlet-61 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
39 Inlet-62 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
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Inlet Results
SN Element Peak Peak Peak Flow Peak Flow Inlet Max Gutter Max Gutter Max Gutter Time of Total Total Time

ID Flow Lateral Intercepted Bypassing Efficiency Spread Water Elev. Water Depth Max Depth Flooded Flooded
Inflow by Inlet during Peak during Peak during Peak during Peak Occurrence Volume

Inlet Flow Flow Flow Flow
(cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 CB_97_7.3 0.05 0.05 N/A N/A N/A 1.26 920.08 0.08 0 11:57 0.24 10.00
2 CB_Ant_6 0.00 0.00 N/A N/A N/A 0.92 952.09 0.08 0 00:00 0.00 0.00
3 CB_Bon_6 4.06 4.06 N/A N/A N/A 18.93 973.54 0.44 0 11:57 0.00 1.00
4 CB_Bon_7 2.34 2.34 N/A N/A N/A 13.02 944.63 0.32 0 11:55 0.06 10.00
5 CB_Hav_1 2.20 2.20 N/A N/A N/A 12.49 1010.31 0.31 0 11:54 0.18 15.00
6 CB_Hav_2 0.08 0.08 N/A N/A N/A 1.36 1000.09 0.09 0 13:23 0.00 0.00
7 CB_Hav_3 0.00 0.00 N/A N/A N/A 0.92 990.08 0.08 0 00:00 0.00 0.00
8 CB_Hen_4.2 1.85 1.85 N/A N/A N/A 11.10 900.98 0.28 0 12:00 0.00 0.00
9 CB_Locust_1.1 6.77 6.77 N/A N/A N/A 26.75 900.23 0.59 0 11:48 1.09 25.00

10 CB_Locust_1.2 0.00 0.00 N/A N/A N/A 0.92 900.29 0.08 0 12:01 0.00 0.00
11 CB_Locust_1.3 0.35 0.35 N/A N/A N/A 2.13 901.60 0.10 0 12:00 0.00 0.00
12 CB_Locust_2.1 0.00 0.00 N/A N/A N/A 0.92 903.08 0.08 0 00:00 0.00 0.00
13 CB_Locust_2.2 0.00 0.00 N/A N/A N/A 0.92 903.08 0.08 0 00:00 0.00 0.00
14 CB_Locust_4.1 0.00 0.00 N/A N/A N/A 0.92 904.58 0.08 0 13:33 0.00 0.00
15 CB_Locust_4.2 0.02 0.02 N/A N/A N/A 1.10 904.58 0.08 0 13:26 0.00 0.00
16 CB_Ton_6.1 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
17 CB_Ton_6.2 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
18 CB_Ton_6.3 0.00 0.00 N/A N/A N/A 0.92 932.74 0.08 0 00:00 0.00 0.00
19 CB_West_4.4 0.16 0.16 N/A N/A N/A 1.63 907.59 0.09 0 12:00 0.00 0.00
20 CB_West_4.5 0.14 0.14 N/A N/A N/A 1.57 907.59 0.09 0 12:00 0.00 0.00
21 CB_West_5.1 0.00 0.00 N/A N/A N/A 0.92 909.58 0.08 0 00:00 0.00 0.00
22 CB_West_5.2 0.00 0.00 N/A N/A N/A 0.92 909.08 0.08 0 00:00 0.00 0.00
23 CB_West_Del.1 3.01 3.01 N/A N/A N/A 15.43 918.87 0.37 0 11:57 0.17 10.00
24 CB_West_Del.2 1.87 1.87 N/A N/A N/A 11.17 920.88 0.28 0 12:01 0.00 0.00
25 CB_West_Del.3 1.85 1.85 N/A N/A N/A 11.09 918.49 0.28 0 12:00 0.00 0.00
26 CB_West_Del.4 0.01 0.01 N/A N/A N/A 0.99 918.24 0.08 0 12:01 0.00 0.00
27 CB_Whit_1/2.1 0.00 0.00 N/A N/A N/A 0.92 917.08 0.08 0 00:00 0.00 0.00
28 CB_Whit_1/2.2 1.54 1.54 N/A N/A N/A 9.77 919.25 0.25 0 08:05 0.00 0.00
29 CB_Whit_1/2.3 0.00 0.00 N/A N/A N/A 0.92 918.08 0.08 0 00:00 0.00 0.00
30 CB_Whit_3.1 1.40 1.40 N/A N/A N/A 9.14 912.24 0.24 0 12:09 0.00 0.00
31 CB_Whit_3.4 1.03 1.03 N/A N/A N/A 7.41 913.71 0.21 0 12:01 0.00 0.00
32 CB_Whit_4.1 0.00 0.00 N/A N/A N/A 0.92 912.08 0.08 0 12:02 0.02 3.00
33 CB_Whit_6 0.00 0.00 N/A N/A N/A 0.92 922.08 0.08 0 12:06 0.00 0.00
34 CB_Whit_Del.1 7.75 7.75 N/A N/A N/A 29.30 921.18 0.64 0 11:44 1.44 30.00
35 CB_Whit_Del.2 0.00 0.00 N/A N/A N/A 0.92 921.58 0.08 0 11:44 0.00 1.00
36 CB_Whit_Del.3 0.01 0.01 N/A N/A N/A 1.03 921.73 0.08 0 11:43 0.00 3.00
37 Inlet-60 0.00 0.00 N/A N/A N/A 0.00 957.99 0.00 0 12:00 0.00 0.00
38 Inlet-61 0.02 0.02 N/A N/A N/A 0.86 946.01 0.12 0 12:01 0.00 0.00
39 Inlet-62 0.01 0.01 N/A N/A N/A 0.38 943.19 0.11 0 12:01 0.00 0.00



  5825-Tonasket Proposed     

Storage Nodes

    Storage Node : DW_Hav_1
          Input Data

980.00
990.00
10.00
0.00
-980.00
0.00
0.00

          Output Summary Results
0.00
0.00
0.00
0.00
980.00
0
980.00
0
0  00:00
0.000
0
0
0.00

Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................
Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............
Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................

Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................
Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................
Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................



  5825-Tonasket Proposed     

    Storage Node : DW_Hav_2
          Input Data

990.00
1000.00
10.00
0.00
-990.00
0.00
0.00

          Output Summary Results
0.08
0.00
0.08
0.00
990.75
0.75
990.35
0.35
0  13:23
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................
Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................
Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................
Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............

Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................
Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................



  5825-Tonasket Proposed     

    Storage Node : DW_Hav_3
          Input Data

1000.00
1010.00
10.00
0.00
-1000.00
0.00
0.00

          Output Summary Results
1.71
0.00
1.53
0.00
1010.00
10
1001.73
1.73
0  11:54
0.000
0.00
0
0.00

Average HGL Depth Attained (ft) ................................
Time of Max HGL Occurrence (days hh:mm) .............
Total Exfiltration Volume (1000-ft³) .............................
Total Flooded Volume (ac-in) ......................................
Total Time Flooded (min) ............................................
Total Retention Time (sec) ..........................................

Peak Lateral Inflow (cfs) ..............................................
Peak Outflow (cfs) .......................................................
Peak Exfiltration Flow Rate (cfm) ................................
Max HGL Elevation Attained (ft) ..................................
Max HGL Depth Attained (ft) .......................................
Average HGL Elevation Attained (ft) ...........................

Max (Rim) Offset (ft) ...................................................
Initial Water Elevation (ft) ............................................
Initial Water Depth (ft) .................................................
Ponded Area (ft²) .........................................................
Evaporation Loss .........................................................

Peak Inflow (cfs) ..........................................................

Invert Elevation (ft) ......................................................
Max (Rim) Elevation (ft) ..............................................
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City of Tonasket 
Stormwater Plan  

Appendix C 
Appendix C Copy of SERP Documents 

 
  



 

ECY 070-421 (Rev. 06/21) 1 

State Environmental Review Process 
Information Packet Coversheet 

To be completed by Clean Water State Revolving Fund (CWSRF) 
Applicants and Recipients and sent to Ecology’s Project 

Manager and Environmental Review Coordinator 
 
 

Applicant/Recipient and Project Information 

Applicant/Recipient (Organization): City of Tonasket 

Loan number (if known): WQC-2018-Tonask-00124 

Project Title: City of Tonasket Stormwater Plan 

Project Contact Person: Alice Attwood Telephone: 509-486-2132 

Address: PO Box 487, Tonasket, WA 98855 

Email: tonasket@nvinet.com 
Brief Project Description:  
 
The Stormwater Plan is a non-project action; it is a planning document that 
identifies the City’s stormwater system deficiencies and corresponding 
improvement alternatives. The Stormwater Plan is in compliance with ECY 
requirements and has been prepared in general accordance with WAC Chapter 
173-240. 
 

 
Please submit all documentation listed below with this form to Ecology’s Project Manager and 

Environmental Review Coordinator for review and approval.    

 
ECY Environmental Review Coordinator: Liz Ellis <lell461@ecy.wa.gov>, 

ECY Project Manager:    Seth Benge <seth.benge@ecy.wa.gov> 
  



 

If you need this document in a format for the visually impaired, call the Water Quality Program at 360-407-6600. Persons 
with hearing loss, call 711 for Washington Relay Service. Persons with a speech disability, call  
877-833-6341. 

 
ECY 070-421 (Rev. 06/21) 2 

Check the boxes below to indicate that the SERP packet includes documentation for the items listed. 

Provide comments for additional information when needed.   
 

1. State Environmental Policy Act (SEPA), National Environmental Policy Act (NEPA) review or 

Tribal Environmental Policy Act1 (TEPA) documentation included: 

a. Project description includes the entire area of effect.  See below 

The Stormwater Plan is a non-project action; it is a planning document that 
identifies the City’s stormwater system deficiencies and corresponding 
improvement alternatives. This Stormwater Plan is in compliance with ECY 
requirements and has been prepared in general accordance with WAC 
Chapter 173-240. 

Project description includes all phases, stages, and elements of the project.  

b. Resource impacts accurately described.  

c. SEPA checklist or TEPA/NEPA document.  

Refer to SEPA Non-project Checklist  

d. The signed SEPA determination or TEPA/NEPA finding.  

Refer to Signed SEPA Determination of Non-significance  
 

e. Documentation that the lead agency solicited public comments during SEPA, NEPA or 

the TEPA process (affidavit of publication or similar).   

Refer to Affidavit of Publication – Threshold Determination  
 

 
1 Tribes are not subject to SEPA. Please submit a NEPA document or Tribal equivalent (TEPA). For assistance, see NEPA/TEPA Guide 
for American Indian and Alaska Native Communities, 2000. Mittelstaedt, G. Suagee, D. and L. H. Nelson.   



 

If you need this document in a format for the visually impaired, call the Water Quality Program at 360-407-6600. Persons 
with hearing loss, call 711 for Washington Relay Service. Persons with a speech disability, call  
877-833-6341. 
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f. Attach comments received during the SEPA/NEPA/TEPA process  

No comments received 

g. If you are applying for a SEPA exemption, contact your Ecology Environmental Review 

Coordinator and request the SEPA certification form.   

h. If you are applying for a NEPA categorical exclusion, contact your Ecology Environmental 

Review Coordinator and request the NEPA Record of Environmental Consideration form. 

Tribes may also apply for NEPA categorical exclusions.  

Additional Information for Ecology: The Stormwater Plan is a non-project action 
 

2. The Clean Water Act State Revolving Fund requires additional public outreach and 

community engagement beyond SEPA/NEPA/TEPA - even if for exempt projects. Provide 

documentation on how you met the following requirements. Tip: Start outreach during the 

project Planning Phase when reviewing alternatives.  

 

a. Provide your public/legal advertisement of the meeting.  

 
Public Hearing was published in the local newspaper for two consecutive weeks. 
Refer to Affidavit of Publication 
 

b. Provide information on ways you advertised public meetings or opportunities to provide 

input to the community.  

 

• Public Hearing was published in the local newspaper for two consecutive 
weeks. Refer to Affidavit of Publication – Public Hearing 

• Public Hearing was advertised on the City website. Refer to Advertisement 
from City Website 
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• A copy of the Draft Stormwater Plan provided via web link for review. Refer 
to Affidavit of Publication – Public Hearing and Advertisement from City 
Website 

• Public comments were solicited at the Public Hearing on 11/23/2021. Refer 
to Council Meeting Minutes – 11/23/2021. 

 

c. For any in-person or virtual meetings, provide Ecology with a documented history of 

what occurred at the meeting (record, transcripts, agenda, minutes).   

• Copy of any presentation   See Council Meeting Packet – 11/23/2021 

• Documentation on how you discussed the reasonable alternatives to the 

audience.   See Council Meeting Minutes – 11/23/2021 

• Documentation on how you explained the potential environmental, social and 

economic impacts of reasonable alternatives, and why the preferred alternative 

was chosen.  See Council Meeting Minutes – 11/23/2021 

d. Documentation that the public meeting covered the rate payer (when applicable) 

impacts of the project.  See Council Meeting Minutes – 11/23/2021 

e. Documentation that the public had an opportunity to comment on the proposal.  

• Document, address and submit any comments received during or after the public 

meeting. Include the Ecology Environmental Review Coordinator on this 

correspondence.  See Council Meeting Minutes – 11/23/2021 

• If you did not receive any comments, submit a statement stating so in the 

“Additional Information for Ecology” section below. 

Additional Information for Ecology:  
 

3. Ensure this project complies with current SERP Public Engagement and Environmental Justice 

requirements. For more information, see the current Funding Guidelines. 

a. Describe the population demographics and background of the community potentially 

affected by the project.  
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• Low income – High Rank (9) 

• People of color – 23% Hispanic 

Limited English proficiency – High Rank (7) 

b. Describe how you ensured meaningful public engagement.  

• The Public Hearing was advertised in the local newspaper for two 
consecutive weeks 

• The Public Hearing was advertised on the City website for two weeks 

• A link to the Draft Stormwater Plan was provided in the both 
advertisements 

c. Describe how you engaged any identified EJ communities.  

The public was provided oppoertunity to comment on the Plan at the Public 
Hearing 

d. If mitigation is required, ensure the Ecology Environmental Review Coordinator is 

involved. For more information and guidance, see the current Funding Guidelines.  

Additional Information for Ecology:       
 

4.  Provide a completed Ecology Cultural Resources Review Form or cultural resource survey 

and complete an Inadvertent Discovery Plan using Ecology’s template.  

a. Fill out an Ecology Cultural Resources Review Form and submit to your Ecology Project 

Manager and Environmental Review Coordinator.  

b. Submit an Ecology Inadvertent Discovery Plan and submit to your Ecology Project 

Manager and Environmental Review Coordinator.  

c. If not completed, advise your Ecology Project Manager and Environmental Review 

Coordinator on the status of your cultural resource compliance.  

 Additional Information for Ecology:  
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This is a non-project activity. Cultural Resources Review will be completed during the 
funding phase for various improvements proposed in the Stormwater Plan 

 
5. For Designated Equivalency Projects/Projects with external federal funds  

a. Is this a project with federal funding from another agency? 

• Yes.  

Document the federal agency and contact:  

      

• Who is the lead agency for environmental and cultural review?  

o Ecology  

Agency other than Ecology.  
 (List):       

o Not sure  
(Contact the Ecology Environmental Review Coordinator) 

 
b. Is this a CWSRF Designated Equivalency Project (DEP)? Yes .  No .  

If yes, follow the instructions below:  

Identify which resources required consultation, coordination and/or permitting in order to ensure 

protection. Include the appropriate final documentation from each consultation or permit as an 

upload to EAGL’s environmental and cultural review form. Include any required mitigation.  

• Tip: Ecology has delegated non-federal authority from the EPA for coordination of 

Section 106 of the National Historic Preservation Act and for consultation under the 

Section 7(a)(2) of the Endangered Species Act on CWSRF projects, where applicable. If 

your project triggers one or both of these laws, confirm the lead agency prior to 

entering into consultation. This may save you time. 

Consult your Ecology Funding Guidelines for a list of commonly referenced federal laws and 

authorities that may be triggered for a federally funded project. Only address those laws that 

are triggered by resources within your project footprint. For example, if your project is not near 
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a coastal zone, do not reference the Coastal Zone Management Act. Provide the information 

within the context of your Packet. If a local and/or state and/or tribal law is enacted in order to 

protect the resource, as with the case of wetlands and floodplains, reference the appropriate 

authorities and authorizations. It is more important that you explain how your project may have 

impacted a resource and what you did to protect it. 

a. Identify which local, state, tribal and/or federal laws and authorities applied to this 

project, list them, and note which page(s). 

      

b. Upload any permits, consultation and required mitigation documents in EAGL.  

 Additional Information for Ecology:       

 

6. For all funded projects  

Whether a DEP or not, if your project triggers any environmental law, permit, required 

consultation, or investigation into a potential impact, you must include the outcome as part of 

your SERP Information Packet.  Any mitigation must be reported as a condition of your loan.  

If you have questions, contact the Ecology Environmental Review Coordinator, Liz Ellis at 360-

628-4410 or liz.ellis@ecy.wa.gov 

 

Resources: 
 
For SEPA Exemptions, request a SEPA Certification (Finding of Categorical Exemption) form 
For EPA NEPA Categorical Exclusions (40 CFR 6.204), request a Record of Environmental Consider-
ation form 
Combined Funding Guidance  
Inadvertent Discovery Plan  
Ecology Executive Order Cultural Resources Review form  
Elements of Environmental Review by Phase and Loan   
Ecology’s Environmental Justice Webpage  
EJ Tools:  EJSCREEN  https://ejscreen.epa.gov/mapper/ ,  

Washington Tracking Network   
Ecology’s Water Quality Atlas 
Ecology’s What’s in My Neighborhood  

mailto:liz.ellis@ecy.wa.gov
https://ecology.wa.gov/Regulations-Permits/SEPA/Environmental-review/SEPA-guidance/Guide-for-lead-agencies/Exemptions
https://apps.ecology.wa.gov/publications/SummaryPages/ECY070643.html
https://www.govinfo.gov/app/details/CFR-2011-title40-vol1/CFR-2011-title40-vol1-sec6-204
https://apps.ecology.wa.gov/publications/SummaryPages/ECY070644.html
https://apps.ecology.wa.gov/publications/SummaryPages/ECY070644.html
https://ecology.wa.gov/About-us/How-we-operate/Grants-loans/Find-a-grant-or-loan/Water-Quality-Combined-Funding-Program/WQC-funding-cycle
https://apps.ecology.wa.gov/publications/SummaryPages/ECY070560.html
https://apps.ecology.wa.gov/publications/SummaryPages/ECY070537.html
https://ecology.wa.gov/DOE/files/62/624dfc57-3e00-4837-aa03-2b828e03a4eb.pdf
https://ecology.wa.gov/About-us/Accountability-transparency/Environmental-Justice
https://ejscreen.epa.gov/mapper/
https://ejscreen.epa.gov/mapper/
https://www.doh.wa.gov/DataandStatisticalReports/EnvironmentalHealth/WashingtonTrackingNetworkWTN/InformationbyLocation/WashingtonEnvironmentalHealthDisparitiesMap
https://apps.ecology.wa.gov/waterqualityatlas/wqa/map
https://apps.ecology.wa.gov/neighborhood/
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U.S. Census 
 

https://censuscounts.org/whats-at-stake/census-factsheet/


Project No. 58-25 

CITY OF TONASKET 

STORMWATER PLAN 

 

Environmental Review Record (ERR) 

December 2021 

 

Funded by: Department of Ecology Clean Water State Revolving Fund (CWSRF) 

 

SEPA DOCUMENTATION 

• Affidavit of Publication – Threshold Determination 

• ECY Register 

• Determination of Non-significance  

• Environmental Checklist (SEPA) 

PUBLIC OUTREACH DOCUMENTATION 

• Affidavit of Publication – Public Hearing 

• Advertisement from City Website 

• Council Meeting Minutes – 11/23/2021 

• Council Meeting Packet – 11/23/2021 



















































































DRAFT 

Minutes of the Tuesday, November 23, 2021 Regular Tonasket City Council Meeting 

 

Present: Mayor Kriner and Councilmembers Alexander, Levine, McMillan, Ritter and 
  Weddle. 
 
Staff:  Attwood 
 
The meeting was called to order at 7:00 pm and the pledge of allegiance was given by all. 
 
Roll call was taken and all the Councilmembers were in attendance. 
 
Motion to approve the agenda. M/Levine, S/Weddle. Carried 5:0. 
 
Motion to approve the minutes of the previous meeting November 9, 2021 and the minutes 

of the special meeting November 15, 2021. M/McMillan, S/Weddle. Carried 5:0. 
 
Public Comment 

 

• Patti Hill inquired about the well at the airport again. The Airport Committee will be 
in contact with Lee Orr. 

 

Mayor Kriner stated she would like to recognize City Clerk-Treasurer Alice Attwood with 

a Certificate of Appreciation and a gift card for the work she has done for the City. 

 

This meeting has been advertised as a public hearing for the 2021 City of Tonasket 

Stormwater Plan. Mayor Kriner opened the public hearing. Mark Johnson, Varela 
Engineering, facilitated the hearing. Mark Johnson developed the Storm Water Plan for the City. 
It is final and has been approved by the Department of Ecology. The following are the meeting 
topics discussed. 
 

o Environmental Issues 
▪ Potential environmental impacts of alternatives.  
▪ The city does not currently provide stormwater treatment. Improvement 

alternatives propose to retrofit stormwater treatment to improve the quality 
of water exiting the system.  Other alternatives would reduce erosion 
which also increases stormwater quality 

▪ The existing city stormwater system is almost entirely contained in 
existing rights-of-way and roads as will the improvement alternatives.  
Construction outside of rights-of-way and disturbance of natural areas is 
not expected. 

▪ Construction practices for any proposed improvement are to mitigate 
erosion and runoff 

o Technical Issues 
▪ Stormwater improvements alternatives consist of treatment alternatives in 

this SWP.  Conveyance determined in 2014 
▪ Four Alternatives: 

1) Do nothing (includes no action on conveyance) 
- Least short-term cost, high maintenance and risk cost, possible 

action by ECY for discharges, possible liability by city for 
flooding 

2) Bio-infiltration swales 
- Lack of available land in area of the system and stormwater 

collection, cost of land, cost of construction, cost of maintenance, 
life cycle, could be used in localized areas 

3) Stormwater filters with media 
- Cost 

4) Hydrodynamic Separators (chosen alternative) 
- Swirl concentration and continuous separation, most cost effective 

▪ No land acquisition is expected to be required for the chosen improvement 
alternative 

o Financial Issues 
▪ Potential social and economic impacts of the alternatives 

1) Do nothing 



- Social Impacts - No impacts while not raining.  Flooding of 
community and untreated stormwater discharge to waterways 
affecting recreational use for rain events 

- Economic Impacts – No short-term cost, High maintenance and 
risk cost to the community 

2) Bio-infiltration swales 
- Social impacts - Mobility and travel impacts during construction, 

land acquisitions in community locations, visibility to community, 
education on use and purpose 

- Economic impacts – land acquisition costs, maintenance costs, 
replacement costs 

3) Stormwater filters with media 
- Social impacts - Mobility and travel impacts during construction, 

otherwise invisible to the public 
- Economic impacts – significant cost for initial construction and 

maintenance 
4) Hydrodynamic separators 

- Social impacts - Mobility and travel impacts during construction, 
otherwise invisible to the public 

- Economic impacts – initial construction cost to retrofit and 
maintenance 

▪ Discussion of the ratepayer (impacts of the project to rates) 
- This plan 
- Chosen alternatives in plan 
- First alternative funded 

 

Questions from the public: Chris Zaferes asked about the storm drains on Division and Tonasket 
and other streets and the plugged drains on each street. It was stated the drains are actually 
bubblers and yes they need to be maintained.  
 
There were questions about the type of mediation for the run off—hydro dynamic separators 
need a Vactor truck periodically and media cartridges are costly to replace, and labor intensive. 
 
The public hearing was closed at 7:30 pm. 
 
Unfinished Business 

 

Motion to authorize the Mayor to proceed with selling 1 acre of property around the 

crematorium at the new cemetery property. M/McMillan, S/Weddle. There was discussion 
whether the Council wants to proceed with the selling of the property. It was stated more 
information is needed before a decision is made. Question—how was the cost determined? An 
appraisal should be done and the property surveyed. Mayor Kriner called for the vote. 5 no votes. 
Motion failed. 
 
Mayor/Council/Committee Reports 

 

Mayor 

• Reported the park has been vandalized—the Skate Park in particular. The water fountain 
has also been vandalized. One of the pickups has also been damaged.  

• There are also some other issues happening around town. 
• The surveillance cameras are installed. 
• Retails stores experiencing theft. 
• Mayor has been meeting with Mayor Elect Maldanado. 

Alexander 

• No report. 

Levine 

• Met at the Cemetery with the Mayor and Councilmember Alexander 
• Winterfest is coming soon.  
• Everyone have a great Thanksgiving! 



McMillan 

• His Committees are pretty quiet.  

Ritter 

• Met with Darren discussing options to clean up the paint at the Skate Park. 
• Should we put another camera at the Park. It was stated this is being done. 

Weddle 

• Should we invite Ed Koontz to Council to find out how the neighborhood watch program 
is going? 

New Business 

Motion to approve the Peddlers Permit Application submitted by Kaci Lorz. M/Ritter, 
S/Levine. Carried 5:0. 

Motion to table Resolution 2021-13. M/Levine, S/McMillan. Carried 5:0. 

Miscellaneous and Correspondence - None 

 
There being no further business the meeting was adjourned at 8:13 pm. 
 
 
______________________________ 

Alice J. Attwood, Clerk-Treasurer 



City of Tonasket 
Stormwater Plan  

Appendix 6A 
Appendix 6A Copy of Stormwater Utility Ordinance No. 792 
 Stormwater Utility Rate Table 
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Appendix 7A 
Appendix 7A Copy of 2020 Department of Ecology funding offer final list  

 Copy of “Preliminary Stormwater Report for US 97/Whitcomb Avenue Project”,  
 October 2019 
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INTRODUCTION 

This preliminary report for the US 97/Whitcomb Ave Downtown Corridor Redevelopment Project was 
prepared based on ongoing work associated with completion of a Stormwater Master Plan. Information 
contained herein may change as the Stormwater Master Plan is completed. 

The US-97 drainage basin includes approximately 60 acres east of US-97 between Fifth Street, 
Division Street, and Joseph Avenue. Stormwater from the US-97 drainage basin enters the City’s 
existing stormwater collection system along US-97. Stormwater is collected via a series of catch basins 
before being piped approximately 1,500 feet west to several outfalls which discharge untreated 
stormwater to the Okanogan River. 

During storm events, it is not uncommon for the City’s downtown core to flood at the intersection of 
US-97 and Third Street. Flooding is caused by the inadequately sized stormwater utilities in US-97. 
Floodwater enters into the natural drainage ways west of US-97 before discharging to the Okanogan 
River. These circumstances have contributed to the high sedimentation levels in the Okanogan River 
and the 303(d) List Category 2 designation for turbidity in the river immediately adjacent to Tonasket’s 
urban core. 

The proposed improvements are located in Tonasket, WA, along US-97 from 1st Street to 6th Street. 
The goals of the project are to eliminate excessive overflow from the Tonasket stormwater system and 
to provide pretreatment to the runoff prior to discharge. The proposed improvements to achieve this 
goal are to increase the size of pipe used along US-97 while introducing additional stormwater 
infrastructure to help meet the necessary flow capacity and provide pretreatment to the stormwater. A 
vicinity map is attached. 

Attachment – Vicinity Map 

BASIN DESCRIPTION 

The drainage basin for the proposed US 97 collection system and pre-treatment improvements is 
approximately 60 acres of land and is bound by road centerlines and the back of curbs of Division 
Street, 5th Street, Joseph Avenue and US 97. The drainage pattern for the basin area is best described 
by streets parallel and perpendicular to US 97. Joseph Avenue drains to low spots at both 2nd Street 
and Division Street, which then move WNW toward US-97. Antwine Avenue and Tonasket Avenue 
have their lows at 4th Street, congregating there before draining WNW toward US 97. Storm drainage 
at US 97 gathers at the low in 3rd Street before draining toward the Okanogan River. A map exhibit 
displaying the drainage routing of the US 97 basin is attached. 

Attachment – Drainage Basin 

Current and future land use for the drainage basin is comprised of both rural and city with zoning 
designations being primarily single and multi-family residential and public, with retail commercial 
along US-97. Land uses will not be affected by this project. Of the approximately 60 acres of area in 
the drainage basin, the majority of the soils are a Pogue fine sandy loam (8-15% slopes). The rest of 
the soils are a mixture of Cashmont sandy loam (3-15% slopes), Pogue fine sandy loam (3-8% slope) 
and extremely stony Pogue gravelly fine sandy loam (25-65% slopes). There are no significant water 
bodies within the drainage basin; however, Okanogan River, Siwash Creek, and Bonaparte Creek are 
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nearby to the northwest, northeast, and southwest respectively. There is a small wetland located in the 
northeast section of the drainage basin. The wetland is classified as a riverine (a channelized body of 
water) that is present typically only during the growing season. Maps displaying the land use, zoning, 
soils, and wetlands are attached.  

Attachment – Land Use 

Attachment – Zoning 

Attachment – Basin Soils 

Attachment – Wetlands 

SITE DESCRIPTION 

The limits of the proposed improvements are as shown in the APE map, which extends along US 97 
from 1st Street to 6th Street and the immediate vicinity. The Threshold Discharge Area (TDA) includes 
the three outfalls that are discharged to the Okanogan River in line with 1st Street, 3rd Street, and on 
the East side of the 4th Street bridge. These three discharges combine downstream within a quarter mile 
defining the outfalls under a single TDA. Current land uses of the project site include Public (PU), 
Retail Commercial (C1), Service Commercial (C2), and Multi-Family Residential (R2).  

At the project site, the existing stormwater features include several catch basins and a manhole at each 
intersection on US 97 from 6th Street to 3rd Street. These junctions are connected by 18” piping that is 
may be undersized for the design flow, but apparent inadequate number of inlets may be a cause for 
higher-than-normal flood frequencies. The piping leads to 3rd Street where it is routed towards the 
Okanogan River through two separate lines. One goes directly down 3rd Street and discharges to the 
river from the 3rd Street outfall, while the other flows southwest to 4th Street before moving toward the 
river and discharging at the 4th Street bridge outfall. Currently, no level of treatment is provided to the 
stormwater prior to its discharge. A map of the existing stormwater features is attached. 

Attachment – Existing Stormwater Features 

The proposed improvements replace the undersized piping along US 97 with a more adequate size and 
add infrastructure to provide pretreatment to the stormwater prior to entering the collection system. 
The improvements include new infrastructure that extends past 3rd Street, up US 97 to Delicious Street. 
The proposed improvement elements will connect in to the existing connections at the 3rd Street and 
US 97 intersection and continue on the same two paths to discharge at the 3rd Street and the 4th Street 
Bridge outfalls. The total area of the proposed improvements is 4.5 acres with approximately 3,000 LF 
of storm sewer: 1,200 LF of new infrastructure and 1,800 LF of replacement piping. There will be no 
change to the impervious area in the project site. A map of the proposed stormwater features is attached. 

Attachment – Proposed Stormwater Features 

The project site is characterized by the vegetation, wetlands, and soils in the vicinity of the project. 
Vegetation in the project site includes minor grass and trees associated with businesses and residences 
along US-97. The proposed improvements will not affect this vegetation. There are no wetlands in the 
immediate vicinity of the proposed improvements; however, there are several located approximately 
500 feet from the APE. The soils located in the project site are comprised primarily of sandy loam 
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(90%) with the rest as fine sandy loam (10%) with classifications of Cashmont sandy loam (3-8% and 
8-15% slopes), Cashmere fine sandy loams (3-8% slopes), and Pogue fine sandy loams (8-15% slopes). 
A map and description of the soils is attached. 

Attachment – Project Site Soils 

The proposed improvements are to be constructed in existing US 97/Whitcomb Avenue right-of-way, 
which is a local high use downtown corridor.  This local high use location is the reason for the phasing 
of the project, so that a level of access to local businesses can be reasonably maintained during 
construction.  This location also provides for multiple access locations through side streets and parallel 
roads which will allowed continued public access to local businesses during construction.  

CORE ELEMENT ANALYSIS 

Core element analysis will be prepared as part of the Stormwater Master Plan and final design.  The 
City of Tonasket is not a Stormwater NPDES permit holder.  The improvements proposed are 
preliminarily considered retrofit for design purposes.  The City code identifies the “Eastern 
Washington Stormwater Management Manual” as guide for stormwater design for Planned 
Development and Critical Areas. 

ALTERNATIVES CONSIDERED 

Four alternatives were considered for addressing the annual flooding in the downtown area of Tonasket 
and the untreated discharge to the Okanogan River: the “Do-Nothing” alternative, basic treatment 
through swales, basic treatment through stormwater filtration with pollutant absorbing media filled 
cartridges, and pretreatment using hydrodynamic separators. 

The “Do-Nothing” alternative would continue use of the existing stormwater facilities in their existing 
condition. In the immediate time-frame, the “Do-Nothing” alternative has the least financial impact on 
the community. The undersized storm pipe in US 97 is not able to adequately convey stormwater to 
the outfalls and discharges untreated stormwater into the Okanogan River. The result is annual flooding 
in the downtown corridor and the constant degradation of water quality in the Okanogan River due to 
the discharge of untreated water. Flooding in the downtown corridor damages the buildings and 
businesses in the area, resulting in costs for repairs. Water quality will continue to diminish and O&M 
costs are expected to increase if the “Do-Nothing” alternative is selected. 

One alternative for basic treatment that was considered was to construct swales along US 97. Basic 
treatment through swales is not feasible due to a lack of land in the project area available to construct 
swales. The land in the vicinity of US 97 in the project area goes from road to sidewalk to building. 

The other alternative considered was to use stormwater filters with pollutant absorbing media filled 
cartridges coupled with the replacement of existing stormwater pipes in US 97. The storm filters would 
provide basic treatment to the stormwater by trapping particulates and pollutants as the stormwater 
passes through vaults of the media filled cartridges. The vaults used in cost estimations are 8 feet wide 
by 18 feet long, resulting in a total vault area of 2,880 square feet for the entire project. To prevent the 
annual flooding due to undersized pipes, the alternative would include the replacement of existing 
storm pipes in US 97 with larger sized piping that can better handle the runoff as the City continues to 
grow. While the US 97 stormwater collection system improvements are a necessity, achieving 
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treatment for the runoff with the cartridges is cost prohibitive. Based on a previous project that utilized 
a ConTech StormFilter vault and cartridge setup for basic treatment, the cost per 8’x18’ vault is 
approximately $51,000. An analysis was done using a treatment design flow of 29 cubic feet per 
second, a maximum cartridge flow rate of 15 gallons per minute, and a maximum number of cartridges 
per vault of 44. The analysis shows that a total of 20 vaults would be required, so the capital cost for 
the vaults and cartridges alone is approximately $1,000,000. On top of the capital cost are the O&M 
costs to replace media and cartridges as they begin to degrade. With a high capital cost and increased 
O&M costs for the City, this alternative is not financially feasible.  

The selected alternative is to use hydrodynamic separators to provide pretreatment to the stormwater, 
upsize the existing collection system in US 97 and provide additional stormwater infrastructure in US-
97 north of 3rd Street to accommodate increasing runoff as the City expands. Hydrodynamic separators 
use swirl concentration and continuous deflective separation (CDS) to screen, separate and trap trash, 
debris, sediment, and hydrocarbons from stormwater runoff. To prevent flooding and ensure the 
stormwater enters the collection system for pretreatment by hydrodynamic separator, collection system 
improvements are a necessity. The existing storm pipes along US 97 from 5th Street to 3rd Street are 
undersized, resulting in annual flooding. The most effective solution to the flooding is to increase the 
size of the storm piping in this area to better handle the current runoff as well as provide additional 
infrastructure for the growth of the City. By supplementing the replacements with additional 
stormwater infrastructure continuing north along US 97, a reduction in flooding and improved quality 
of discharge to the Okanogan River will be achieved. An analysis of the design, water quality benefit 
and associated costs for this alternative are included in subsequent sections of this report. 

DESIGN ANALYSIS 

The selected alternative includes comprehensive stormwater facility improvements that are to be 
constructed in three phases. Phase 1 includes the stormwater pretreatment improvements, the 
replacement of undersized piping and other stormwater facilities between 3rd Street and 4th Street and 
the construction of new stormwater facilities from 3rd Street to 1st Street. This includes approximately 
1,900 linear feet of storm piping and 3 hydrodynamic separators for pretreatment. Phase 2 includes the 
replacement of storm facilities between 4th Street and 6th Street totaling another 1,200 linear feet of 
replacement storm sewer piping. Phase 3 includes the construction of new stormwater facilities along 
US-97 extending just past 1st Street towards Division Street. The new stormwater facilities include 115 
linear feet of storm sewer pipe, 3 catch basins, 1 grate inlet and 2 manhole adjustments with catch 
basins included. Plans are to be developed later displaying the allocation of improvements into the 
separate phases. 

The proposed improvements result in a stormwater system with the capacity adequate for a 6-month 
storm. The hydraulic profiles for the two stretches of stormwater piping improvements are attached. 
The profiles indicate adequate capacity in the improved sections; however, the storm sewer as it 
approaches the outfall is near capacity and close to overflowing. The capacity in the remaining sections 
will be evaluated and improvements proposed in the final Stormwater Master Plan. 

The overall basin has a runoff flow is estimated at 29 cubic feet per second using a 6-month storm for 
water quality design. This design flow was used when sizing the hydrodynamic separators. This flow 
was split up into several sub-basins that enter the separators. The resulting stormwater flow to be 
pretreated by all three separators is approximately 20 cfs, or Treatment Ratio of 60 to 70%. Below is a 
figure identifying design flow rates of the preliminarily specified vendor product. 
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More detailed calculations and descriptions of the chosen alternative(s) are to be prepared and included 
in the final Stormwater Master Plan.  Other pre-treatment devices may be considered as final design is 
developed. 

QUANTIFY THE WATER QUALITY BENEFIT 

The water quality benefit will be achieved at the conclusion of the three phases of construction. 
Stormwater pre-treatment devices, preliminarily specified to be hydrodynamic separators, are to be 
installed in the first phase of the overall project and are to provide pretreatment for the runoff from the 
US-97 drainage basin. The treatment ratio of the pretreatment units is estimated at approximately 60 
to 70% of the total runoff, if there were a water quality requirement in the City for improvements in 
the public rights-of-way. The following phases increase the capability of the stormwater collection 
system to collect the runoff from the US-97 drainage basin. By improving the collection system, the 
proposed improvements will prevent the annual flooding which results in untreated flow over the 
ground, and discharge into the Okanogan River and the Bonaparte and Siwash Creeks. 
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OPINION OF PROBABLE COST 

Table 1 summarizes the project costs split into the three separate phases. A detailed breakdown of costs 
in each phase is attached.  

Table 1 - Cost Summary 

Description Est. 
Quant. Units Unit 

Price Amount 

Phase 1          
Mobilization (10% of Total Project Construction) - LS - $41,000  
Stormwater Facilities Construction - See SS - $567,000  
Phase 2          

Mobilization (10% of Total Project Construction) - LS - $10,000  

Stormwater Facilities Construction - See SS - $263,000  
Phase 3         

Mobilization (10% of Total Project Construction) - LS - $3,000  

Stormwater Facilities Construction - See SS - $37,000  
Construction Subtotal $921,000  

Contingency 15% $138,000  
Subtotal $1,059,000  

Eng, Inspection, Admin (30%) $318,000  
Environmental, Cultural and Historical Approval Allowance $9,000  

ECY Admin $9,000  
ESTIMATED PROJECT COST (rounded to nearest $1K) $1,395,000  

(1)       See Detailed Engineers Estimates by Phase.  

The project is to provide a direct water quality benefit due to the proposed improvements. 
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PROPOSED SCHEDULE 

The proposed Schedule of deliverables and deadlines is attached. 

Attachment – Schedule 
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Map Unit Legend

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

225 Cashmere fine sandy loam, 3 
to 8 percent slopes

0.0 0.1%

229 Cashmont sandy loam, 3 to 8 
percent slopes

4.0 6.5%

230 Cashmont sandy loam, 8 to 15 
percent slopes

10.1 16.5%

456 Pogue fine sandy loam, 3 to 8 
percent slopes

8.2 13.5%

457 Pogue fine sandy loam, 8 to 15 
percent slopes

37.2 61.0%

458 Pogue fine sandy loam, 10 to 
25 percent slopes

0.0 0.0%

460 Pogue gravelly fine sandy 
loam, 25 to 65 percent 
slopes, extremely stony

1.5 2.5%

523 Tonasket silt loam, 3 to 8 
percent slopes

0.0 0.0%

Totals for Area of Interest 61.0 100.0%

Soil Map—Okanogan County Area, Washington Drainage Basin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/2/2019
Page 3 of 3
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Soil Map—Okanogan County Area, Washington
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Web Soil Survey
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Map Unit Legend

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

225 Cashmere fine sandy loam, 3 
to 8 percent slopes

0.7 5.4%

229 Cashmont sandy loam, 3 to 8 
percent slopes

9.8 72.5%

230 Cashmont sandy loam, 8 to 15 
percent slopes

2.4 17.6%

457 Pogue fine sandy loam, 8 to 15 
percent slopes

0.6 4.5%

Totals for Area of Interest 13.5 100.0%

Soil Map—Okanogan County Area, Washington

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/13/2019
Page 3 of 3







58‐22 City of Tonasket
Engineer's Estimate (PRELIMINARY)

9/30/2019

US97 RECONSTRUCTION PROJECT - CAPITAL IMPROVEMENTS PLANNING - PHASE 1 - STORMWATER ONLY
NO. DIV ITEM QNTY UNIT PRICE EXTENDED

SCHEDULE A (STREET AND STORMWATER IMPROVEMENTS)
1 1-05 ROADWAY SURVEYING * 0.18 LS $20,000.00 $3,607.00
2 1-05 RECORD DRAWINGS * 0.18 LS $1,500.00 $271.00
3 1-07 SPCC PLAN * 0.18 LS $500.00 $90.00
4 1-10 MOBILIZATION (10% of $2,293,975.00) * 0.18 LS $229,398.00 $41,377.00
5 1-10 PROJECT TEMPORARY TRAFFIC CONTROL (7%of $2,293,975.00) * 0.18 LS $160,578.00 $28,964.00

18 7-04 SCHEDULE A STORM SEWER PIPE, 12" DIAM. 750.00 LF $45.00 $33,750.00
19 7-04 SCHEDULE A STORM SEWER PIPE, 18" DIAM. 360.00 LF $65.00 $23,400.00
20 7-04 PVC STORM SEWER PIPE, 24" DIAM. 450.00 LF $95.00 $42,750.00
21 7-04 PVC STORM SEWER PIPE, 30" DIAM. 350.00 LF $125.00 $43,750.00
22 7-05 CATCH BASIN TYPE 1 (SDCB) 23.00 EA $2,000.00 $46,000.00
23 7-05 CATCH BASIN TYPE 2 (SDMH) 9.00 EA $3,500.00 $31,500.00
24 7-05 GRATE INLET (SD INLET) 23.00 EA $1,500.00 $34,500.00
25 7-05 ADJUST MANHOLE (SDCB's INCLUDED) 3.00 EA $850.00 $2,550.00
26 7-12 ADJUST VALVE BOX 0.00 EA $600.00 $0.00
27 8-01 INLET PROTECTION 50.00 EA $100.00 $5,000.00
28 8-01 SILT FENCE 65.00 LF $8.00 $520.00
29 8-01 SEEDING, FERTILIZING, & MULCHING 0.00 AC $5,000.00 $0.00
30 8-01 CDS 4040-8 TREATMENT DEVICE 2.00 EA $86,000.00 $172,000.00
31 8-01 CDS 4045-8 TREATMENT DEVICE 1.00 EA $98,000.00 $98,000.00

TOTAL $608,029.00
CONTINGENCY (15%) 91,204.35$           

PHASE 1 STORMWATER CONSTRUCTION SUBTOTAL $699,233.35
Engineering, Inspection, Administration (30%) $209,770.01

Environmental/Cultural/Historical permits and  approvals (stormwater portion) $9,000.00
PROJECT SUBTOTAL (STORMWATER PORTION) $918,003.36

Ecology Administration $3,000.00
PHASE 1 STORMWATER TOTAL $921,003.36

* The stormwater construction portion of these Cost Opinions for overall 
construction items assumed to be 18% attributed to the stormwater portion.

1



58‐22 City of Tonasket
Engineer's Estimate (PRELIMINARY)

9/30/2019

NO. DIV ITEM QNTY UNIT PRICE EXTENDED
SCHEDULE A (STREET AND STORMWATER IMPROVEMENTS)

1 1-05 ROADWAY SURVEYING * 0.07 LS $10,000.00 657.00$                  
2 1-05 RECORD DRAWINGS * 0.07 LS $1,500.00 99.00$                    
3 1-07 SPCC PLAN * 0.07 LS $500.00 33.00$                    
4 1-10 MOBILIZATION (10% of $1,488,770.00) * 0.07 LS $148,877.00 9,789.00$               
5 1-10 PROJECT TEMPORARY TRAFFIC CONTROL (7% of $1,488,770.00) * 0.07 LS $104,214.00 6,852.00$               

19 7-04 SCHEDULE A STORM SEWER PIPE, 12" DIAM. 750.00 LF $60.00 45,000.00$             
20 7-04 SCHEDULE A STORM SEWER PIPE, 18" DIAM. 75.00 LF $110.00 8,250.00$               
21 7-04 PVC STORM SEWER PIPE, 24" DIAM. 375.00 LF $95.00 35,625.00$             
22 7-05 CATCH BASIN TYPE 1 (SDCB) 23.00 EA $3,000.00 69,000.00$             
23 7-05 CATCH BASIN TYPE 2 (SDMH) 7.00 EA $5,000.00 35,000.00$             
24 7-05 GRATE INLET (SD INLET) 23.00 EA $2,000.00 46,000.00$             
25 7-05 ADJUST MANHOLE (5 SDMH's & 3 SDCB's INCLUDED) 8.00 EA $600.00 4,800.00$               
26 7-05 CONNECT 12" PIPE TO EXISTING STRUCTURE 2.00 EA $1,800.00 3,600.00$               
27 7-05 CONNECT 18" PIPE TO EXISTING STRUCTURE 3.00 EA $2,000.00 6,000.00$               
29 8-01 INLET PROTECTION 17.00 EA $100.00 1,700.00$               

TOTAL 272,405.00$           
CONTINGENCY (15%) 40,860.75$             

PHASE 2 STORMWATER CONSTRUCTION SUBTOTAL 313,265.75$           
Engineering, Inspection, Administration (30%) $93,979.73

Environmental/Cultural/Historical permits and  approvals (stormwater portion) $0.00
PROJECT SUBTOTAL (STORMWATER PORTION) $407,245.48

Ecology Administration $3,000.00
PHASE 2 STORMWATER TOTAL $410,245.48

* The stormwater construction portion of these Cost Opinions for overall 
construction items assumed to be 7% attributed to the stormwater portion.

US97 RECONSTRUCTION PROJECT - CAPITAL IMPROVEMENTS PLANNING - PHASE 2 - STORMWATER ONLY

1



58‐22 City of Tonasket
Engineer's Estimate (PRELIMINARY)

9/30/2019

NO. DIV ITEM QNTY UNIT PRICE EXTENDED
SCHEDULE A (STREET AND STORMWATER IMPROVEMENTS)

1 1-05 ROADWAY SURVEYING * 0.05 LS $10,000.00 548.00$              
2 1-05 RECORD DRAWINGS * 0.05 LS $1,500.00 82.00$                
3 1-07 SPCC PLAN * 0.05 LS $500.00 27.00$                
4 1-10 MOBILIZATION (10% of $550,265.00) * 0.05 LS $55,027.00 3,014.00$            
5 1-10 PROJECT TEMPORARY TRAFFIC CONTROL (7% of $550,265.00) * 0.05 LS $38,519.00 2,110.00$            

17 7-04 SCHEDULE A STORM SEWER PIPE, 12" DIAM. 115.00 LF $70.00 8,050.00$            
18 7-05 CATCH BASIN TYPE 1 (SDCB) 3.00 EA $3,500.00 10,500.00$          
19 7-05 GRATE INLET (SD INLET) 1.00 EA $2,500.00 2,500.00$            
20 7-05 ADJUST MANHOLE (2 SDCB's INCLUDED) 2.00 EA $850.00 1,700.00$            
21 7-05 CONNECT 12" PIPE TO EXISTING STRUCTURE 2.00 EA $2,000.00 4,000.00$            
22 7-12 ADJUST VALVE BOX EA $600.00 -$                    
23 8-01 INLET PROTECTION 6.00 EA $100.00 600.00$              
24 8-01 SILT FENCE 270.00 LF $8.00 2,160.00$            
25 8-01 SEEDING, FERTILIZING, & MULCHING 1.00 AC $5,000.00 5,000.00$            

TOTAL 40,291.00$          
CONTINGENCY (15%) 6,043.65$            

PHASE 3 STORMWATER SUBTOTAL 46,334.65$          
Engineering, Inspection, Administration (30%) $13,900.40

Environmental/Cultural/Historical permits and  approvals (stormwater portion) $0.00
PROJECT SUBTOTAL (STORMWATER PORTION) $60,235.05

Ecology Administration $3,000.00
PHASE 3 STORMWATER TOTAL $63,235.05

* The stormwater construction portion of these Cost Opinions for overall 
construction items assumed to be 7% attributed to the stormwater portion.
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Project Schedule 
For City of Tonasket 

Perfect Passage (SR 97) Stormwater Treatment Improvements 
 

 

 

Tasks Responsible Party Start Date End Date 

Draft offer list from ECY City, ECY 01/01/2020 01/31/2020 

Tonasket/ECY agreement negotiated and 
executed 

City, ECY 07/01/2020 09/30/2020 

Complete cultural/historical resources 
review 

City, Engineer 11/01/2020 02/28/2021 

Complete NEPA/SEPA environmental 
review 

City, Engineer 11/01/2020 02/28/2021 

Tonasket/Varela complete Perfect 
Passage stormwater design/prepare 90% 
design report. 

Engineer 11/01/2020 02/28/2021 

Tonasket/Varela complete Perfect 
Passage 90% stormwater plans, all 
phases, Engineers Estimate. 

Engineer 11/01/2020 02/28/2021 

City, DOE review City, DOE 02/01/2021 03/01/2021 

Final Bid Package, Award, and Construct 
Phase 1 

City, Engineer, 
Contractor 

04/01/2021 08/31/2021 

Final Bid Package, Award, and Construct 
Phase 2 

City, Engineer, 
Contractor 

04/01/2022 08/31/2022 

Final Bid Package, Award, and Construct 
Phase 3 

City, Engineer, 
Contractor 

04/01/2023 08/31/2023 
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