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ES| EXECUTIVE SUMMARY 

INTRODUCTION 
The City of Ashland (City) contracted with RH2 Engineering, Inc., (RH2) to prepare an updated 
Comprehensive Sanitary Sewer Collection System Master Plan (CSSCSMP). The previous plan was 
prepared in 2012 by Keller Associates. The CSSCSMP includes an evaluation of the sanitary sewer 
collection system and recommendations for capital improvements. This executive summary 
provides a brief overview of the CSSCSMP findings and results. 

The City owns and operates its sanitary sewer collection and treatment system and complies with 
all regulatory standards for managing a public sanitary system in the state of Oregon. The City’s 
population is approximately 21,554 (certified estimate from Portland State University Population 
Research Center as of July 1, 2021). The City provides sanitary sewer services through 
approximately 8,549 customer connections as of 2020. 

EXISTING COLLECTION SYSTEM 
The collection system consists of approximately 113 miles of gravity sewer mains. The gravity 
sewer mains are mostly 6-inch or 8-inch diameter. The remaining gravity sewer mains range in size 
from 4-inch to 24-inch diameter. Most of the gravity mains, where the material is known, are made 
of concrete. The second most common material for gravity mains is PVC followed by clay. 
Approximately 35 percent of the gravity sewer mains were installed in 1970 or later and 
approximately 28 percent were installed before 1970. The oldest known mains in the system are 
from the early 1900s. Charts 1-1, 1-2, and 1-3 display the gravity main diameter, material, and age 
distribution. 

Seven lift stations pump and convey wastewater in portions of the collection system where gravity 
flow is not feasible. The largest lift station (LS), Ashland Creek LS, is adjacent to the wastewater 
treatment plant (WWTP) and has three 75 horsepower (hp) pumps. Two medium sized lift stations, 
Kestrel LS and North Main LS, have two 7.5 hp and two 10 hp pumps, respectively. The remaining 
four smaller lift stations (Grandview LS, Shamrock LS, Winburn LS, and Creek Drive LS) each have 
two pumps ranging from 3 to 5 hp. A summary of the lift stations is presented in Chapter 1 and 
Table 1-1. 

The sewer service area is made up of 12 major drainage basins which were delineated and mapped 
in preparation of this CSSCSMP and are shown on Figure 1-1. 

The entirety of the sewer service laterals, called side sewers, are privately owned starting from the 
connection to the main. Since the side sewers are not City property, information is largely unknown 
regarding age and material. 

An assessment of the wastewater treatment plant (WWTP) condition and operation is outside the 
scope of this CSSCSMP. 
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REGULATIONS, POLICIES, AND DESIGN CRITERIA 

The Oregon Department of Environmental Quality (DEQ) is the main regulatory agency for the 
collection system. The City follows all federal, state, and DEQ policies and design criteria and has 
also adopted its own policies which meet or exceed the requirements of all governing agencies. 
Chapter 2 presents the regulations, policies, and design criteria for the collection system. Chapter 2 
is a working document that will be updated by City staff as necessary to adapt to the City’s needs 
and goals. 

FLOW PROJECTIONS 
Data was collected to assess the current flows through the system and to project 20-year flow rates 
(for year 2042). Five years of WWTP influent flow and rainfall data were initially provided by the 
City (2014 through 2019) and later 2020 and 2021 WWTP influent data was provided in order to 
confirm the flow projections.  

Approximately five months of flow monitoring data was collected by V&A Consulting Engineers 
(V&A) from November 2020 through March 2021 as part of this CSSCSMP. The intent was to 
identify the average flow and system response to storm events. V&A used eight in-stream flow 
monitors (4 City-owned and 4 V&A flow monitors) and the City’s sanitary sewer supervisory control 
and data acquisition (SCADA) system to collect data. Rainfall data was also collected within the 
same timeframe. V&A summarized the data in a report (Appendix A) which informs the collection 
system evaluation in this CSSCSMP. 

Growth projections from the City’s 2019 Water Master Plan were used to estimate future sanitary 
sewer flows. Some adjustments were made such as excluding irrigation usage from the collection 
system since irrigation water typically does not drain into the sewer. 

The existing average dry weather flow (ADWF) determined by V&A is approximately 1.37 MGD. The 
existing ADWF calculated from WWTP influent records is approximately 1.9 MGD. The larger value, 
based on WWTP influent records, is used in this assessment. The V&A results are therefore scaled 
up by about 39% (1.9 MGD divided by 1.37 MGD minus 100%) in Chapter 3. 

The peak hour flow (PHF) rate was calculated assuming the 5-year, 24-hour design storm as 
recommended by the DEQ. The existing PHF is approximately 11.79 MGD and the projected 2042 
PHF is 11.98 MGD (Table 3-4). 

Chapter 3 presents the collection system current and future flows. 

CONDITION ASSESSMENT 

Gravity Sewer Mains and Manholes 

The City performs routine inspections of the collection system including video inspection of gravity 
sewer mains and photographs of manholes. This data was not in a GIS-ready format during the 
preparation of this CSSCSMP but the City is working towards entering all of the collected data into 
its Cartegraph asset management system in the future. The collection system condition assessment 
is presented in Chapter 4.  
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Side Sewers 

Approximately 50 side sewers were evaluated in this CSSCSMP. City crews performed side sewer 
video inspections and collected customer surveys in areas of the City identified by RH2 to be 
potential sources of inflow and infiltration (I/I) based on the age of nearby sewer mains, interviews 
with local plumbers, and the results of the V&A report. Many of the side sewers inspected are 
made of a combination of polyvinyl chloride (PVC) and acrylonitrile butadiene styrene (ABS) and 
older materials. Several of the side sewers inspected are Orangeburg pipe. The side sewer 
condition assessment is presented in Chapter 4 and a summary of the side sewer inspections is in 
Appendix B.  

Lift Stations and Force Mains 

RH2 staff visited each of the lift stations on June 16, 2020 to observe the layout and general 
condition. Of the seven lift stations, the oldest is Shamrock LS which was built in 1972 and is 
approximately 50 years old. The other 6 lift stations were constructed or updated within the past 
30 years. Creek Drive LS, Shamrock LS, and Kestrel LS all have operation and maintenance (O&M) 
issues based on discussion with City staff. A summary of the lift station site visit observations is 
included in Chapter 4 and the field notes are presented in Appendix C. 

I/I REDUCTION PLAN 

Inflow and infiltration (I/I) are common issues in collection systems. Inflow is stormwater runoff 
that flows directly into the collection system. Infiltration is typically groundwater that reaches the 
collection system through cracks and breaks in pipes and manholes. Analysis of the flow monitoring 
performed for this CSSCSMP indicated significant I/I in most of the City’s collection system drainage 
basins. The majority of I/I detected appears to be rainfall dependent based on the flow monitoring 
program and report prepared by V&A (Appendix A). A reduction in I/I will mean less capacity is 
utilized and could potentially eliminate the need for future capacity related projects. Chapter 5 
presents multiple techniques for identifying sources of I/I, such as in-stream flow monitoring, 
smoke testing, dye testing, video inspection and analysis, and flow isolations. There are a number 
of rehabilitation methods that can be implemented to reduce I/I once its source is located. Chapter 
5 describes re-routing of stormwater cross-connections as well as sewer main, manhole, and side 
sewer rehabilitation/replacement. Chapter 5 also presents the results of the I/I evaluation and 
prioritizes addressing I/I in the collection system drainage basins. 

Environmental Impacts and Conservation 

Recommended maintenance and capital improvement projects should consider the strategies 
identifies by the City’s Climate and Energy Action Plan (CEAP), which aims to reduce greenhouse 
gases (GHG) and promote conservation, during design for incorporation into construction. The 
design phase for capital improvements and maintenance projects should consider appropriate 
measures and focus on minimizing embedded GHG within materials required for construction 
improvements. 
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SYSTEM CAPACITY EVALUATION 

A system capacity evaluation was performed with a hydraulic model of the collection system in 
SewerGEMS® software using a built-in dynamic wave solver. The hydraulic model was built and 
updated for this CSSCSMP as described in Appendix D – Model Update and Calibration. System 
capacity was assessed under existing and future (2042) loading scenarios using the City’s criteria 
presented in Chapter 2. Eight sewer main capacity related projects (CIP SM-2 through SM-9) and 
two lift station projects (CIP LS-1 and LS-2) were identified based on the system capacity 
evaluation. If I/I reduction is successful, then some of the capacity projects may no longer be 
necessary. An iterative approach to addressing I/I and system capacity projects is therefore 
recommended. The system capacity evaluation is presented in Chapter 6. 

CAPITAL IMPROVEMENT PLAN 
Chapter 7 presents the 20-year estimated costs and proposed schedule of recommended collection 
system capital projects in a capital improvement plan (CIP). The CIP includes I/I evaluation, I/I 
reduction and gravity collection system improvement, lift station, and miscellaneous projects (such 
as future planning studies). Planning level estimates of total project costs are presented in Chapter 
7. The recommended schedule of improvements is broken down by year for the first ten years 
(2022 to 2032) and then estimated as a lump sum for the following ten years (2033 to 2042). The 
CIP schedule proposes expenditures of approximately $500,000 to $600,000 annually. A few of the 
I/I evaluation projects are recommended first to inform the I/I reduction projects and potentially 
eliminate the need for some capacity-related projects. A summary table and map of the proposed 
CIP projects are presented in Chapter 7 (Table 7-3 and Figure 7-1).  

FINANCIAL ANALYSIS 
Chapter 8 presents a financial plan to support completion of the collection system CIP. The 
financial plan addresses impacts to the City’s wastewater system development charges (SDCs) and 
impacts on sewer rates paid by existing customers. Chapter 8 also provides potential funding 
opportunities to finance the CIP. 

The recommended collection system CIP projects total approximately $12.74 million to be spent 
over the next 20 years. The costs are inflated to approximately $26.35 million to reflect estimated 
costs at the time of construction. 

The City should plan for rate increases in the next fiscal year budget (to be implemented July 1, 
2023). It is also recommended that the City pursue available principal forgiveness, grants, and no or 
low interest loans for wastewater treatment plant improvements to minimize rate impacts on 
existing customers. The City should also continue to include maintenance of a reserve in the 
wastewater rates. Refer to Chapter 8 for details of the financial analysis and recommendations. 
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1 | EXISTING SYSTEM 

SEWER SERVICE AREA 

History 

The City of Ashland (City) is located along Interstate 5 in south-central Jackson County. The City was 
incorporated in 1874, and, as of 2021, has grown to a population of approximately 21,554 people1. 
The City owns and operates its sanitary sewer collection and treatment system, which has 
approximately 8,549 customer connections as of 2020. Figure 1-1 shows the gravity collection 
system extents and drainage basins. 

As described in further detail in this chapter and shown on Figure 1-2, much of the City’s gravity 
collection system was constructed after 1960. Some existing portions of the City’s collection system 
date to the early twentieth century, with many of the oldest sewer mains in the City’s Railroad 
District where early settlement occurred. As shown on Figure 1-3, concrete remains the most 
prevalent pipe material in the City’s collection system, but the percentage of polyvinyl chloride 
(PVC) sewer main in the system is growing over time as new sewer mains are constructed and old 
sewer mains are replaced.  

The City’s wastewater treatment plant (WWTP), located along Ashland Creek near the Ashland Dog 
Park, was originally constructed in 1936. The WWTP originally consisted of a primary clarifier, a 
trickling filter, a secondary clarifier, and sludge drying beds. Upgrades and configuration changes at 
the WWTP took place in 1961, 1974, 1998 to 2002, and 2008 to 2013. The current WWTP is an 
oxidation ditch facility with ultraviolet (UV) disinfection, hollow fiber membranes for tertiary 
filtration, and post-aeration facilities. Treated effluent from the WWTP is discharged to Ashland 
Creek, a tributary of Bear Creek. 

The City utilizes seven lift stations to convey wastewater from locations where gravity flow to the 
WWTP is not feasible. With the exception of the Shamrock Lift Station, which was constructed in 
1972, the City’s lift stations were constructed/upgraded in the 1990s or later. 

Topography 

The topography of the existing service area is generally rising in elevation from the northwest 
corner to the southern side of the City, with the highest elevations being the hillsides southwest of 
the Granite Reservoir. Service area elevations range from approximately 1,700 feet above mean 
sea level in the northwest to approximately 2,600 feet above mean sea level in the southwest 
portion of the service area. The City’s system is located within the Rogue River watershed. 

Climate 

Over the course of the year, temperatures typically fall within the range of approximately 
30 degrees Fahrenheit to 90 degrees Fahrenheit. Temperatures in the City rarely drop below 
20 degrees Fahrenheit or exceed 100 degrees Fahrenheit.  

 
1 Certified estimate from Portland State University Population Research Center (as of July 1, 2021). 
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The summers in the City are typically short, hot, dry, and mostly clear. Warm summer weather is 
typically from early July to late August. Winters are typically cold, wet, and mostly cloudy. The wet 
season in the City is typically from mid-October until the end of April. The end of November is 
typically the time of year with the highest precipitation. The mean total annual precipitation in the 
City is approximately 20 inches.  

Water Bodies and Floodplains 

Bear Creek, which is generally located to the north of the City, is the largest water body near the 
City. Ashland Creek, which runs from south to north through the west side of the City and passes 
through the downtown area, is another significant water body. Ashland Creek, which is tributary to 
Bear Creek, is the outfall location for the City’s WWTP effluent. The City is relocating the outfall to 
Bear Creek this summer (2022). There are also many small creeks that originate from nearby 
mountains and hills and are generally tributary to Bear Creek. 

Small portions of the City, generally along creeks, are located within the 100-year floodplain. 
Additionally, there are a number of small wetlands located in the lower elevations of the City.  

Service Area Boundaries 

The current wastewater collection system service area roughly matches the City limits. The City 
limits cover approximately 6.6 square miles, and the City’s Urban Growth Boundary covers 
approximately 7.4 square miles. These boundaries are shown on Figure 1-1. 

EXISTING SEWER FACILITIES 

Sewer Drainage Basins 

The City’s existing sewer service area is comprised of 12 major sewer drainage basins, as shown in  
Figure 1-1. Drainage basins are defined as areas of the City’s collection system draining to a single 
location. As shown on Figure 1-1, several of the City’s major drainage basins have been divided into 
multiple sub-basins for clarity. 

Basin 1 

As shown on Figure 1-1, Basin 1 consists of the gravity collection system in the City’s northwest 
corner. Basin 1 is tributary to the Ashland Creek Lift Station. The force mains from the North Main 
Lift Station (which collects wastewater from Basins 2A and 2B) and the Grandview Lift Station 
(which collects wastewater from Basin 3) discharge to Basin 1. 

Basin 2 

Basin 2 has been divided into Sub-Basin 2A and Sub-Basin 2B, as shown on Figure 1-1. Both  
sub-basins drain to the North Main Lift Station. The force main from the North Main Lift Station 
discharges to Basin 1. 
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Basin 3 

Basin 3 consists of the gravity collection system tributary to the Grandview Lift Station, as shown 
on Figure 1-1. The force main from the Grandview Lift Station discharges to Basin 1. 

Basin 4 

As shown on Figure 1-1, Basin 4 consists of 11 sub-basins located in the central-western portion of 
the City. Sub-Basins 4A, 4B, 4C, 4D, 4E, 4G, and 4H are located to the west of Ashland Creek, while 
Sub-Basins 4F, 4I, 4J, and 4K are located to the east of Ashland Creek. The City’s Railroad District, 
which contains some of the oldest portions of the collection system, is located in Basin 4. Basin 4 
drains by gravity to the WWTP headworks.  

Basin 5 

As shown on Figure 1-1, Basin 5 is a relatively small basin, located along Oak Street and Clear Creek 
Drive, north of the railroad tracks. Basin 5 is tributary to the Bear Creek trunkline, which drains to 
the Ashland Creek Lift Station. 

Basin 6 

Basin 6 consists of eight small sub-basins (Sub-Basins 6A, 6B, 6C, 6D, 6E, 6F, 6G, and 6H) located 
along the Bear Creek trunkline, as shown on Figure 1-1. All of the Basin 6 sub-basins are tributary to 
the Bear Creek trunkline, which drains to the Ashland Creek Lift Station. 

Basin 7 

Basin 7 consists of the gravity collection system tributary to the Kestrel (North Mountain) Lift 
Station, as shown on Figure 1-1. The force main from the lift station discharges to the Bear Creek 
trunkline, which is tributary to the Ashland Creek Lift Station. 

Basin 8 

As shown in Figure 1-1, Basin 8 consists of two sub-basins, Sub-Basin 8A and Sub-Basin 8B, located 
in the central portion of the City. Sub-Basin 8A is located to the north of the railroad tracks and is 
tributary to the Bear Creek trunkline, which drains to the Ashland Creek Lift Station. Sub-Basin 8B is 
located to the south of the railroad tracks and is tributary to Sub-Basin 8A. 

Basin 9 

Basin 9 consists of two sub-basins located in the central-eastern portion of the City, as shown on 
Figure 1-1. Sub-Basin 9A, located to the north of Siskiyou Boulevard, drains to the Bear Creek 
trunkline along Wightman Street. Sub-Basin 9B, located to the south of Siskiyou Boulevard, is 
tributary to Sub-Basin 9A. 
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Basin 10 

Basin 10 is located in the central-eastern portion of the City, and is entirely north of Siskiyou 
Boulevard. As shown on Figure 1-1, Basin 10 has been divided into two sub-basins. Sub-Basin 10A 
drains to the north along Walker Avenue, and is tributary to the Bear Creek trunkline, which drains 
to the Ashland Creek Lift Station. Sub-Basin 10B, which is located entirely south of the railroad 
tracks, is tributary to Sub-Basin 10A.  

Basin 11 

As shown on Figure 1-1, Basin 11 consists of the gravity collection system in the eastern portion of 
the City, north of Siskiyou Boulevard and west of Interstate 5. Basin 11 is tributary to the Bear 
Creek trunkline, which drains to the Ashland Creek Lift Station. 

Basin 12 

Basin 12 consists of the gravity collection system in the far eastern portion of the City, and is mostly 
located east of Interstate 5, as shown on Figure 1-1. Basin 12 is tributary to the Bear Creek 
trunkline, which drains to the Ashland Creek Lift Station. 

Collection Piping 

Gravity Sewer Mains 

The City’s collection system contains approximately 113 miles of gravity sewer mains. The majority 
of the mains (approximately 85.5 percent) are 6-inch and 8-inch diameter, as seen in Chart 1-1.  

Chart 1-2 presents the distribution of gravity mains by material: 48.1 percent are concrete pipe; 
29.9 percent are PVC pipe, and 16.3 percent are clay pipe. The remaining 5.7 percent of the sewer 
mains are constructed from other or unknown materials. The City has two remaining sewer mains 
constructed with Orangeburg pipe. 

A distribution of the gravity mains by age (decade of installation) is presented in Chart 1-3. For a 
significant percentage of the system (approximately 36.6 percent), the installation year is unknown. 
Approximately 35 percent of the system is known to have been installed in 1970 or later. 
Approximately 28.4 percent of the mains are known to have been installed before 1970, with the 
oldest known mains in the City dating to 1905.   
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Chart 1-1  
Gravity Main Diameter Distribution 

 

 

Chart 1-2  
Gravity Main Material Distribution 

 

Diameter 

(Inches)

Length 

(Feet)

% of 

Total

Unknown 13,164 2.2%

4 or smaller 748 0.1%

6 283,229 47.8%

8 222,920 37.7%

10 24,623 4.2%

12 28,247 4.8%

15 8,095 1.4%

21 1,517 0.3%

24 9,536 1.6%

Total 592,079 100%

Unknown
2.2%

4-inch or 
smaller

0.1%

6-inch
47.8%

8-inch
37.7%

10-inch
4.2%

12-inch
4.8%

14-inch
1.4%

15-inch
0.3%

21-inch
1.6%

Material

Length 

(Feet)

% of 

Total

Unknown 28,229 4.8%

Clay 96,748 16.3%

Concrete 284,507 48.1%
#REF!

Ductile Iron 731 0.1%
#REF!

HDPE 4,053 0.7%

Orangeburg 562 0.1%

PVC 177,106 29.9%

Steel 142 0.0%
#REF!

Total 592,079 100%

Unknown
4.8%

Clay
16.3%

Concrete
48.1%

Orangeburg
0.1%

HDPE
0.7%

Ductile 
Iron
0.1%

PVC
29.9%

Steel
0.0%
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Chart 1-3  
Gravity Main Age Distribution 

 

Force Mains 

In addition to the gravity sewer mains, the City also has 7 force mains totaling approximately 
2,700 linear feet. Additional details about the force mains are included in the Lift Stations section 
of this chapter. 

Side Sewers 

Privately owned sewer service pipes are called side sewers. In the City, the privately owned side 
sewers start at the connection to the main.   

Privately owned side sewers may be constructed of a variety of materials, depending on when the 
property was developed or the side sewer was replaced. City staff is aware of multiple existing 
Orangeburg side sewers throughout the City. Orangeburg pipe is generally beyond its design life; 
failures and infiltration and inflow are common with this pipe material. Inspections of 
approximately 50 side sewers were conducted as part of this Comprehensive Sanitary Sewer 
Collection System Master Plan update; observed side sewer materials are discussed further in 
Chapter 4 and Chapter 5.  

Year Installed

Length 

(Feet)

% of 

Total

Unknown 216,729 36.6%

1900s 6,430 1.1%

1910s 10,518 1.8%

1920s 4,404 0.7%
#REF!

1930s 10,998 1.9%
#REF!

1940s 23,242 3.9%
#REF!

1950s 26,896 4.5%
#REF!

1960s 85,841 14.5%
#REF!

1970s 40,404 6.8%
#REF!

1980s 45,674 7.7%

1990s 46,733 7.9%

2000s 64,124 10.8%

2010s 8,109 1.4%

2020s 1,978 0.3%

Total 592,079 100%

Unknown
36.6%

1900s
1.1%

1910s
1.8%

1920s
0.7%

1930s
1.9%

1940s
3.9%

1950s
4.5%

1960s
14.5%

1970s
6.8%

1980s
7.7%

1990s
7.9%

2000s
10.8%

2010s
1.4%

2020s
0.3%
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Lift Stations 

The City has seven active lift stations. An eighth lift station, Nevada, was abandoned in 2012. A 
summary of the lift station characteristics is presented in Table 1-1.  

Table 1-1  
Lift Station Characteristics 

 

 

Lift Station Ashland Creek Grandview N. Main 

Kestrel

(formerly North 

Mountain) Shamrock Winburn Creek Drive

Year Constructed/

Updated
2000 2018 2007 1994 1972 1999 2001

Wet Well Diameter (feet) 12 6 6 6 4 x 5 5 5

Wet Well Depth (feet) 23 13 14 13 9 10 19

Force Main Diameter 

(inches)
18 4 4 6 4 4 4

Force Main Length (feet) 890 400 600 400 238 145 32

Force Main Material Unknown PVC c900
Asbestos 

Cement
Steel Steel Ductile Iron Ductile Iron

No. of Pumps 3 2 2 2 2 2 2

Type 
Triplex 

Submersible 

Duplex 

Submersible 

Duplex 

Submersible 

Duplex Suction 

Lift Self Prime

Duplex            

Dry Well

Duplex 

Submersible 

Duplex 

Submersible 

Pump Manufacturer WEMCO Flygt Flygt HYDR-O-MATIC Chicago Flygt Flygt

Pump Horsepower (hp) 75 4 10 7.5 5 3 3

Pump TDH (feet) 82 56 49 23 42 17 20

Pump Capacity (gpm) 2,200 (each) 154 (each) 490 (each) 520 (each) 100 (each) 150 (each) 150 (each)

Sum of Pump Capacities 

(gpm)
1 4,600 308 980 1,040 200 300 300

Firm Capacity (gpm)2 4,400 154 490 520 100 150 150

Pump Speed (rpm) 1,550 3,415 1,735 870 1,750 1,150

Level Control
Level 

Transducer

Level 

Transducer

Level 

Transducer

Level 

Transducer

Level 

Transducer

Level 

Transducer
Floats

Pump ON level (ft) unknown
3 7.0 5.9 3.7 3.2 2.0 unknown3

Pump OFF level (ft) unknown
3 4.0 3.5 3.4 2 1.0 unknown3

Influent Sewer Diameter 

(inches)
30, 8 8 6 8 6 6 8

Standby Power Auto-Generator
Manual/Trailer 

Generator

Manual/Trailer 

Generator

Manual/Trailer 

Generator

Manual/Trailer 

Generator

Manual/Trailer 

Generator

Bypass

Piping

1 = The actual total station capacity is typically less that the sum of pump capacities, due to increased head losses at higher flow rates. Total capacity may also be limited if the LS

       electrical system is not designed to run all pumps concurrently. Ashland Creek LS capacity assumes two pumps running at full motor speed and the third pump running at

       50 percent motor speed.

2 = Firm capacity is the lift station pumping capacity assuming the largest pump is offline.

3 = Pump ON/OFF data not provided.
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Ashland Creek Lift Station 

The Ashland Creek Lift Station was constructed in 2000 
as a triplex submersible pump station. The Ashland 
Creek Lift Station is the largest lift station in the system. 
It is located on the northeast corner of the WWTP site 
and receives flows from the majority of the area served 
by the collection system. Typically, a single pump is run 
with a capacity of 2,200 gallons per minute (gpm). The 
maximum pumping capacity (before a limitation is 
reached on the WWTP headworks and UV treatment) is 
4,500 gpm to 4,600 gpm. This is achieved with two 
pumps running at full motor speed and the third pump 
running at 50-percent motor speed. 

The Ashland Creek Lift Station discharges to an 18-inch-diameter force main of unknown material 
that is 890 feet long. 

Grandview Lift Station 

The Grandview Lift Station was rebuilt in 2018 as a 
submersible duplex pump station and represents a 
“standard” lift station arrangement for the City. The lift 
station has a duplex pump system with a drop inlet, 
mixer pump, and ultrasonic sensor (level transducer) for 
level readings. The lift station piping and valving is 
configured to accommodate bypass pumping of the force 
main or wet well. 

The Grandview Lift Station discharges to a 
4-inch-diameter PVC C900 force main that is 
approximately 400 feet long. 

North Main Lift Station 

The North Main Lift Station was upgraded/replaced in 2007. It is a 
submersible duplex pump station that follows the City’s standard lift 
station arrangement and is similar to the Grandview Lift Station. 

The North Main Lift Station discharges to a 4-inch-diameter asbestos 
cement (AC) force main that is approximately 600 feet long. The AC 
force main is planned to be replaced concurrent with upcoming road 
work. 

Ashland Creek Lift Station (June 16, 2020) 

 

Grandview Lift Station (June 16, 2020) 

 

North Main Lift Station 
(June 16, 2020) 
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Kestrel (North Mountain) Lift Station 

The Kestrel Lift Station was formerly referred to as the 
North Mountain Lift Station. The Kestrel Lift Station is a 
duplex pumping system with self-priming pumps built in 
1994. In 2012, City staff reported that the lift station 
pumps lose prime about three times or more per year.  
The large pumps squeak when they start running and 
typically only run for about 20 seconds at a time, which is 
inefficient. In the 2012 Comprehensive Sanitary Sewer 
Master Plan (Keller Associates), the Kestrel Lift Station 
was recommended for an upgrade, and the City plans to 
upgrade it soon.  

The Kestrel Lift Station discharges to a 6-inch-diameter 
steel force main that is approximately 400 feet long. 

 

 

Shamrock Lift Station 

The Shamrock Lift Station is a small lift station that 
services only a few connections. City staff report 
relatively low flow. 

Many electrical panels for the lift station are located 
below ground in the dry well. To access the confined 
space dry well, City staff needs to bring additional 
equipment (fall protection and gas meter). Eventually, 
this lift station should be upgraded to a submersible 
type pump station with above grade electrical. 

The Shamrock Lift Station discharges to a 
4-inch-diameter steel force main that is approximately 
238 feet long.  

Kestrel (North Mountain) Lift Station 
(June 16, 2020) 

 

Shamrock Lift Station (June 16, 2020) 
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Winburn Lift Station 

The Winburn Lift Station is a small lift station. It is located in the 
parking lot adjacent to the Public Works Community Building. City 
staff report that the lift station is connected to the on-site 
generator that also serves the Public Works facility. The Winburn 
Lift Station serves only three buildings, including the Public Works 
Community Building. 

The original installation had only one pump; however, City crews 
have since added a second pump. The old float system was 
abandoned, and a pressure transducer control system was 
installed. 

At the time of this evaluation, no pump run time data was 
available for review. However, City staff report that the lift station 
runs very little. A pump test at the lift station was not feasible, as 
the pumps empty the small wet well so quickly an accurate determination could not be made. 

The Winburn Lift Station discharges to a 4-inch-diameter ductile iron force main that is 
approximately 145 feet long.  

Creek Drive Lift Station 

The Creek Drive Lift Station is a small submersible duplex 
pump station. The service area is relatively small, with fewer 
than 50 homes. Pumping records suggest that the lift station 
operates on average less than 2.5 hours per week. When the 
lift station was first inventoried in July 2010, both pumps were 
plugged, and the upstream gravity sewer pipelines were 
backed up enough that sewage would bypass the lift station 
and gravity flow to a nearby main line. City staff reported that 
the pumps had not been operational for more than a month. 
Clogging problems frequently plague the lift station. The 
clogging has been an issue the last 10 years and is believed to 
be a result of materials (i.e. rags, etc.) that are being flushed 
by residents. Disposable mop pads were found by City staff in 
the lift station. Efforts to educate residents have not 
eliminated the current problems. 

While the overflow bypass may prevent sewer from backing up into 
residences, extended periods of no operation will result in septic 
conditions and accumulation of deposits within the collection system. 

The Creek Drive Lift Station does not have a telemetry system.  City staff reported that when the 
beacon at the lift station turns on, a neighbor notifies the City and maintenance staff are 
dispatched.  

Winburn Lift Station  
(June 16, 2020) 

 

Creek Drive Lift Station  
(June 16, 2020) 

 



CITY OF ASHLAND COMPREHENSIVE SANITARY SEWER COLLECTION SYSTEM MASTER PLAN INTRODUCTION AND 
EXISTING SYSTEM 

 
 

J:\DATA\COA\1019-203 SAN SEWER MP\10 REPORTS\01_COA CSSCSMP CHAPTER 1 - EXISTING SYSTEM.DOCX (4/5/2022 12:10 PM) 1-11  

The Creek Drive Lift Station discharges to a 4-inch-diameter ductile iron force main that is 
approximately 32 feet long. 

Wastewater Treatment and Disposal Facilities 

The City’s WWTP is on the north side of the city at 1295 Oak Street with discharge into Ashland 
Creek. The WWTP consists of screening and grit removal, biological treatment in an oxidation ditch 
system with secondary clarification, UV disinfection, and post aeration. Alum addition and a 
tertiary membrane system are operated from May 1st to November 30th to aid in meeting a 
seasonal phosphorous limit. Waste solids from the biological process are dewatered and hauled to 
the landfill for disposal. (Equipment for lime stabilization of the waste solids currently is not used.)  

The City’s WWTP currently operates and discharges to Ashland Creek under a National Pollutant 
Discharge Elimination System (NPDES) permit. The current Municipal Separate Storm Sewer System 
(MS4) Phase II NPDES permit was issued November 30, 2018, with an effective date of March 1, 
2019. 

For further information about the City’s WWTP, refer to the Wastewater Facilities Plan (Keller 
Associates, May 2014) and technical memorandum WWTP Facilities Assessment and Major Process 
Components Improvements Task 1: Load Analysis and Process Modeling (Jacobs, July 2019). 

Telemetry and Supervisory Control 

The City’s telemetry system uses Wonderware and the software was updated in 2019. Telemetry is 
on a fiber system. The facilities that are monitored include the WWTP, Ashland Creek Lift Station, 
Shamrock Lift Station, Winburn Lift Station, Grandview Lift Station, Kestrel (North Mountain) Lift 
Station, and North Main Lift Station. The Creek Drive Lift Station is the only lift station without 
telemetry. 

Industrial Wastewater Characterization 

The City performed an Industrial Users Survey report, and in 2016, the Oregon Department of 
Environmental Quality notified the City that an approved pretreatment program is not required. 
Class A reclaimed water is not produced and is not planned to be produced. 
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2 | REGULATIONS, POLICIES, AND DESIGN CRITERIA 

INTRODUCTION 
The City of Ashland (City) operates and plans sanitary sewer collection system service for City customers 
according to the policies, regulations, and design criteria presented in Tables 2-1, 2-2, and 2-3. The Oregon 
Department of Environmental Quality (DEQ) is the main regulatory agency for the collection system. The 
City uses the following policies, regulations, and design criteria to operate an efficient collection system that 
meets or exceeds its service goals. The information in these tables will be updated by the City as necessary. 
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Table 2-1 
Sewer System Policies 

 

Sewer Laterals

(AMC 14.09.020)                 

Ownership and Responsibility

 (action item: expand and 

strengthen regulations 

requiring property owner 

repair of leaking sewer laterals 

per 2012 COA SSMP 2.4.3 (2)) 

Example provided on request

Definitions 1. “Building Sewer Lateral” refers to the extension of the

sewer pipeline from the building drain to the public sewer

main line. 

2. “Sewer Main” is the public sewer system, typically

comprised of 6-inch and larger pipelines located within public

rights-of-way or easements. 

3. “Sewer Connection” is the location where the sewer lateral

connects to the Sewer Main, including any pipe fittings or

materials used to make the connection. 

4. “Property Owner” means any person, firm, partnership or

corporation. 

5. “Deficiency of a Service Lateral” means a defect (broken

pipe, leaky joints, protruding service, etc.) in the service line or

connection to the main line that results in infiltration,

obstructs flow, creates a subsurface void, allows wastewater

to ex-filtrate, or creates a risk of sanitary sewer overflows.

Responsibility 1. It shall be the responsibility of the property owner to repair 

or replace any building sewer lateral showing any defect 

including, but not limited to, leaks, breaks, settlement, or 

stoppages. Any loss or damage to any public facility caused 

either by improper installation or maintenance procedures will 

also be the property owner’s responsibility.

2. The City reserves the right to cease water and/or sewer 

service to the property owner in the event that a significant 

deficiency is not corrected in a timely manner by the property 

owner after being notified by the City.

3. In the event that the City installs or relocates a building 

sewer lateral within a public right-of-way for purposes other 

than to correct deficiencies in the property owner’s building 

sewer lateral, the City shall maintain the sewer lateral for one 

year from the date of final inspection. Maintenance after this 

date becomes the responsibility of the property owner. (Ord. 

3073, amended, 08/21/2012)

Subject Policy
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Sewer Overflows

(proposed new policy)

Overflow Prevention

The City has implemented programs to prevent overflows of

wastewater in the existing system, and requires all new

construction to convey peak flows and storm events without

overflowing the sewer during the design storm event.

New Development

(proposed new policy)

Oversizing Pipes

When land outside a new development will logically direct

flow into a storm drain or sanitary sewer within the new

development, the system shall be "public" and shall be

extended to one or more of the upstream development

boundaries. The pipes shall be sized to accommodate all off-

site flows, based on a fully developed condition using the

current Comprehensive Plan and the cost shall be borne by the

developer.

On-Site Sewerage Systems

(AMC Ch. 14)
Construction and Repair

Refer to AMC Chapter 14.

Goals

(proposed new policy)
Level of Service

SSOs, Backups, and Public Health Goals - The City's overall

level of service goals are as follows:

• The City shall efficiently convey sanitary flows in a manner

that protects the safety and health of the public and the

environment.

• Sanitary sewer overflows (SSO), backups, and other service

interruptions are to be prevented during peak instantaneous

flows associated with the 5-year, 24-hour storm intensity.

Table 2-1 (continued) 

Sewer System Policies

Subject Policy
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Prohibited Discharge to Sewers

(proposed new policy) 

Non-Sanitary Sewer Discharge

No person shall discharge or cause discharge of any storm

water, surface water, ground water, roof run-off, sub-surface

drainage, uncontaminated cooling water, swimming pool

water, or unpolluted industrial process water to any sanitary

sewer.

Equipment Inventory

(proposed new policy)
Equipment Inventory Required

The City shall maintain an inventory of all City-owned

equipment, supplies, parts, and service vehicles used for

maintenance of sewer facilities. The inventory should include

planned replacement dates as applicable.

Emergency Response Plan

(proposed new policy)
Updates Required

On a regular basis, the City shall update an Emergency

Response Plan that focuses on problems created by major

disasters (such as earthquakes, floods, or windstorms). The

plan should ensure that adequate emergency provisions and

procedures are in place to provide sewer services to the

extent possible during an emergency event. The City's

Emergency Management Plan can be found here:

https://www.ashland.or.us/Files/AshlandEMP_FullPlan_Final_

07312018.pdf.

Hazard Mitigation Plan

(proposed new policy)
Vulnerability/Hazard Mitigation Plans Required

On a regular basis, the City shall update and maintain a

Vulnerability Assessment & Hazard Mitigation Plan addressing

risks associated with natural and human-made hazards to the

sewer. The plan should identify how the public and

environment may be damaged by such a hazard and provide

detailed procedures for responding to such an act to minimize

harm to the public. The Vulnerability Assessment shall not be

made available to the public. The City's Emergency

Management Plan addresses vulnerability and hazard

mitigation.

Table 2-1 (continued) 

Sewer System Policies

Subject Policy
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Table 2-2 
Sewer System Regulations 

 

Phosphorous Loading

(AMC 14.09.010)

Phosphate Ban

Definitions 1. “Cleaning agent” means any product, including but not

limited to soaps and detergents, containing a surfactant as a

wetting or dirt emulsifying agent and used primarily for

domestic or commercial cleaning purposes, including, but not

limited to the cleansing of fabrics, dishes, food utensils, and

household and commercial premises. Cleaning agent shall not

mean foods, drugs, cosmetics, insecticides, fungicides and

rodenticides, or cleaning agents exempt from this Ordinance. 

2. “Phosphorus” means elemental phosphorus. 

3. “Person” means any person, firm, partnership or

corporation.

Prohibition No person may sell or distribute for sale within the City of 

Ashland City Limits, any cleaning agents containing more than 

0.5 percent phosphorus by weight except cleaning agents used 

in automatic dishwashing machines shall not exceed 8.7 

percent phosphorus by weight.

Exemptions This Ordinance shall not apply to any cleaning agent: 

1. Used in dairy, beverage, or food processing equipment. 

2. Used as an industrial sanitizer, brightener, acid cleaner or 

metal conditioner, including phosphoric acid products or 

trisodium phosphate. 

3. Used in hospitals, veterinary hospitals or clinics, or health 

care facilities. 

4. Used in agricultural production and the production of 

electronic components. 

5. Used in a commercial laundry for laundry services provided 

to hospital or health care facility or for a veterinary hospital or 

clinic.

Subject Regulation
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Phosphorous Loading

(AMC 14.09.010)
Phosphate Ban

Exemptions (continued)
6. Used by industry for metal cleaning or conditioning. 

7. Used in any laboratory, including a biological laboratory, 

research facility, chemical, electronics or engineering 

laboratory. 

8. Used for cleaning hard surfaces, including household 

cleansers for windows, sinks, counters, stoves, tubs or other 

food preparation surfaces, and plumbing fixtures. 

9. Used as a water softening chemical, antiscale chemical or 

corrosion inhibitor intended for use in closed systems, such as 

boilers, air conditioners, cooling towers or hot water systems. 

10. For which the Council determines that imposition of this 

Ordinance will either: 

a. create a significant hardship on the user; or 

b. be unreasonable because of the lack of an adequate 

substitute cleaning agent.

Remedy for Violation Any person who violates any provision of this Chapter is 

subject to Section 1.08.020 of the Ashland Municipal Code. In 

addition to other legal and equitable remedies available to the 

City of Ashland, including restriction or termination of service: 

Violation of any section of this chapter AMC 14.09 is a Class II 

violation. (Ord. 3137, amended, 2017; Ord. 3029, amended, 

08/03/2010; Ord. 2623, amended, 1991)
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Sewer System Regulations

Subject Regulation



CITY OF ASHLAND COMPREHENSIVE SANITARY SEWER COLLECTION SYSTEM MASTER PLAN REGULATIONS, POLICIES, 
AND DESIGN CRITERIA  

 
 

J:\DATA\COA\1019-203 SAN SEWER MP\10 REPORTS\02_COA CSSCSMP CHAPTER 2 - REGULATIONS POLICIES AND DESIGN CRITERIA.DOCX (4/4/2022 10:10 AM) 2-7  

 

FOG

Plumbing Code

(proposed revised regulation)

(Action item: Add FOG 

regulations to COA Municipal 

Code per 2012 COA SSMP 

2.4.2)   

FOG

Definitions

Plumbing Code

15.16.410

“BMP” Best Management Practice

“FSE” Food Service Establishment. Businesses such as

restaurants, cafes, lunch counters, cafeterias, bars, clubs,

hotels, hospitals, factories, school kitchens, or other

establishments that serve or prepare food.

  “F.O.G. (FOG)” means fats, oils, and grease.

  “FOG control plan” means a document, signed by the

business owner, outlining FOG issues within the facility and

how they are to be addressed.

  “Grease trap” means an indoor hydromechanical grease

interceptor, typically with a holding capacity of 55 gallons or

less, designed for the purpose of removing and preventing

fats, oils, and grease from entering the

sanitary sewer system. Such traps are typically compact under-

the-sink units that are near food preparation areas.

  “Grease interceptor” means an outdoor gravity grease

interceptor, typically with a holding capacity of 500 gallons or

more, designed for the purpose of removing and preventing

fats, oils, and grease from entering the sanitary sewer

collection system. These devices are often below-ground units

in outside areas and are built as two – or three-chamber

baffled tanks.

“Vent Hood” A vent hood ,kitchen hood, exhaust hood, or 

range hood is a device containing a mechanical fan that hangs 

above the stove or cooktop in the kitchen. It removes airborne 

grease, combustion products, fumes, smoke, heat, and steam 

from the air by evacuation of the air and filtration.

BMPs

Plumbing Code

15.16.420

All FSEs shall comply with the BMPs listed in the City of

Ashland FOG Guidebook.

Table 2-2 (continued)
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Conditions of FOG 

Pretreatment and FOG Plan 

Requirement

Plumbing Code

15.16.430

FOG Pretreatment and FOG Plan required when:

A.  FSEs where FOG may be part of the waste stream shall 

have grease traps, grease interceptors, or other approved 

pretreatment facilities in place to prevent the discharge of 

FOG to the sewer system.

B.  All FSEs shall have an approved and implemented FOG 

control plan, and a business license for the business shall not 

be renewed or issued without an approved plan being on file 

with the city.

FOG Plan Requirements

Plumbing Code

15.16.440

All FOG plans shall include the following:

A.  A description of the facility type and a summary of 

products made and/or service provided.

B.  A description of any food processing that occurs on site, 

including but not limited to the type of food service (sit down 

or take out), types of cooking (saute, deep fry, etc.), a 

description of the menu, and a list of kitchen fixtures with 

potential to contribute FOG to the sanitary sewer.

C.  Schematics of process areas illustrating drains and 

discharge points connected to the sewer.

D.  A description of current reduction, recycling, treatment 

activities, and best management practices.

E.  Specific performance goals and implementation schedule 

including cleaning frequency. Include cleaning and waste 

disposal procedures if business will self-clean grease trap.

Installation Requirements

Plumbing Code

15.16.450

A.  All FOG pretreatment facilities shall be installed, 

maintained, and operated by the business owner at their own 

expense. The pretreatment facility shall be adequately sized 

and located in a manner that provides ready and easy 

accessibility for cleaning and inspection at all times.

B.  The grease interceptors must meet, at a minimum, the 

specifications of the current Uniform Plumbing Code and 

International Building Code adopted by the city at the time of 

construction. No food waste disposal shall be connected to or 

discharged into any grease trap or interceptor. No toilets shall 

discharge into an interceptor.

Table 2-2 (continued)
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Installation Requirements 

(continued)

Plumbing Code

15.16.450

C.  Increased volume of discharge (increased business) can 

become a factor, regarding the efficiency of the grease trap(s). 

As discharge volumes increase, the need for a larger grease 

trap(s) or an exterior grease interceptor may be necessary. If 

the facility’s waste stream discharge is not maintained within 

city standards, a pretreatment system upgrade will be 

required at the discharger’s expense. 

Effluent Testing

Plumbing Code

15.16.460

The City of Ashland may require periodic testing of effluent by 

businesses when the city has a reasonable belief that the 

business is not meeting the FOG discharge standards set forth 

in Prohibited Discharge to Sewers (proposed new language at 

the end of this table) based on:

A.  Downstream testing; or

B.  Evidence of FOG buildup downstream; or

C.  Discharger records that are incomplete, false, or not made 

available for inspection; or

D.  Evidence of tampering with pretreatment equipment; or

E.  Evidence of use by the business of degreasers, “enzymes” 

or other chemicals which keep grease in suspension past the 

grease trap or interceptor; or

F.  Other reasons established by facts which warrant a belief 

that the discharge standards are violated.

Recordkeeping

Plumbing Code

15.16.470

Records and certification of maintenance, including copies of 

grease interceptor cleaning invoices, shall be made readily 

available to the city for review and inspection, and must be 

maintained by the business for a minimum of two years, or 

longer upon notification by the city. Copies of all maintenance 

and cleaning reports shall be sent in to the city within 10 days 

of service.

Table 2-2 (continued)
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Grease Traps, Grease 

Interceptors, and Vent Hood 

Cleaning and Maintenance

Plumbing Code

15.16.480

A.  The grease trap or grease interceptor shall be kept in 

continuous operation at all times and shall be maintained to 

provide efficient operation. Businesses shall not allow the 

addition of emulsifying agents for the purposes of emulsifying 

polar or nonsolid FOG. Interceptor cleaning shall be done only 

by a service contractor qualified to perform such cleaning. All 

material removed shall be disposed of in accordance with all 

city, county, state, and federal regulations.

B.  Grease Interceptor Cleaning. 

1.  Grease interceptor maintenance shall include quarterly 

(four times annually) pumping and cleaning of the interceptor, 

which shall be set forth in the FOG plan. The business may 

request to modify the quarterly cleaning frequency, by 

demonstrating that all solids and grease layers reported over 

the previous 12 months were less than 15 percent of the 

interceptor’s capacity. The city reserves the right at any time 

to modify the FOG plan to increase the cleaning frequency, if 

the grease interceptor’s solids and grease layer exceed 25 

percent of its capacity at any time in the previous 12 months.

2.  Grease interceptor maintenance shall include removal of 

all FOG, solids and water from the grease interceptor. 

Skimming the surface layer of waste material, partial cleaning 

of the interceptor or use of any method that does not remove 

entire contents of the collection device does not constitute 

maintenance under this chapter.

After a complete evacuation, the walls, top and bottom of the 

interceptor shall then be thoroughly scraped and the residue 

removed. The grease interceptor shall be filled with clean 

water before returning to service.

C.  Grease Trap Cleaning. 

1.  Grease trap maintenance shall occur at the intervals set 

forth in the FOG plan, which shall not exceed 90 days. Grease 

trap maintenance shall include removal of the grease layer, 

scraping of baffles and removal of the sediment layer. The 

grease trap shall be filled with clean water before returning to 

service. A cleaning company, licensed to do business in the 

City of Ashland, may be employed to pump out the trap.
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Grease Traps, Grease 

Interceptors, and Vent Hood 

Cleaning and Maintenance

Plumbing Code

15.16.480

(continued)

2.  Self-Cleaning. A business may be allowed under its FOG 

plan to self-clear its grease trap(s) located inside a building 

provided:

a.  The grease trap is no more than 55 gallons in 

liquid/operating capacity.

b.  Whenever the grease trap is inspected or cleaned, seams 

and pipes are checked for leaks, and the baffles and flow-

regulating devices checked for effective operation.

c.  All FOG and food waste (including caked-on FOG and 

waste) is removed from the grease trap and its baffles.

d.  Oil and grease are skimmed from the surface of the water 

and placed in a watertight container.

e.  Solids are removed from the bottom of the grease trap 

and placed in a watertight container.

f.  The grease trap is filled with clean water before returning 

to service.

g.  The business records the date of cleaning and the amount 

of material removed from the grease trap in a maintenance 

log, and reports the information to the city under the terms of 

the FOG plan.

h.  All grease trap waste is placed in a leak-proof, sealable 

container(s) located on the premises, and shall be disposed of 

by either:

i.  Contracting with a licensed cleaning company to pick up the 

collected waste; or

ii.  Absorbing all free liquid with a dry absorbent and dispose 

as solid waste in a watertight container.

D.	Vent Hood Cleaning.

	1. Clean vent hood and filters regularly.  Have a licensed and 

certified company clean your vent hood and filters.  Waste 

FOG scraped off, or wiped off, as well as rags, paper towels or 

other absorbent materials used must be disposed of into trash 

containers.  If water is used in cleaning procedures, it should 

be discharged into the grease interceptor or hauled away by 

the service company.

2.	Keep maintenance log to document the frequency of 

service.   The maintenance log serves as a record of the 

cleaning frequency and can help the FSEs manager 

Table 2-2 (continued)
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Grease Traps, Grease 

Interceptors, and Vent Hood 

Cleaning and Maintenance

Plumbing Code

15.16.480

(continued)

reduce cost. Keep copies of the cleaning manifest for the

City’s Industrial Waste Inspector to review while conducting

inspections.

Recycling FOG

Plumbing Code

15.16.490

1.Collect and recycle used cooking oil in appropriate barrels 

for recycling

2. Keep records and receipts of pick-ups by hauling and 

rendering companies

3. Plan ahead and schedule pick-up of rendering/recycling 

barrels before they are full.

It is a violation of this chapter to discharge any waste, 

including FOG and solid material, removed from the grease 

trap to any drainage piping connected to the sanitary sewer or 

the storm drainage system. COAMC 15.16

Prohibited Discharge to Sewers

(proposed new regulation) 

Non-Sanitary Sewer Discharge

No person shall discharge or cause discharge of any storm

water, surface water, ground water, roof run-off, sub-surface

drainage, uncontaminated cooling water, swimming pool

water, or unpolluted industrial process water to any sanitary

sewer.
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Table 2-3 
Sewer System Design Criteria 

 

Surcharging

(proposed new design criteria)
Allowable Surcharge

New facilities shall be designed to prevent the hydraulic grade

line (HGL) from exceeding 75% of pipe capacity. Existing 

facilities shall be allowed to experience surcharging 2.5 ft

above invert. Conveyance trunks without services shall be

allowed to experience surcharges 2 ft below manhole rim

elevations.                                                                  

Design Flows

(proposed new design criteria)
Pipe Capacity

Sewer flows are composed of residential, institutional,

commercial, and industrial sewage, along with infiltration and

inflow. Sewers must be capable of conveying the ultimate

peak hour flows of these wastewater sources as estimated

using the design storm.

In accordance with all applicable federal, state, and local

regulations, in particular DEQ guidelines, the City should

design its sewer facilities to adequately and reliably convey

instantaneous flows associated with the 5-year, 24-hour storm

intensity, without overflowing or discharging to any water

bodies.

Pipe Size

(proposed new design criteria) Minimum Pipe Size

The minimum allowable sewer line size in a public street is

eight inches in diameter.

Subject Design Criteria
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Pipe Slope

(proposed new design criteria)
Minimum Pipe Slope

Peak design flow design depth shall not exceed 0.75 full. The

minimum design velocity shall be 2 feet per second (fps). The

minimum design slope for 8-inch mainline sewers is 1 percent. 

Gravity Flow

(proposed new criteria)

Gravity Flow Preferred

Where possible, gravity flow is preferred over lift.

Design Standards

(proposed new design criteria)
City Standards

All sanitary sewers and appurtenant structures shall be

designed and constructed in conformance with Sections 2.03

and 2.04 of Engineering Design Standards for Public

Improvements (City of Ashland, January 1st, 2006).

Infrastructure Planning          

(proposed new design criteria)
Siting Preferences

(Action Item: include language 

in COA Engineering Design 

Standards Section 2.03b.)

New wastewater infrastructure will be sited outside of stream

corridors, wetlands, and significant tree groves whenever

feasible.

Table 2-3 (continued)
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3 | FLOW PROJECTIONS 

INTRODUCTION 
This chapter presents the flow projections for the City of Ashland (City) wastewater collection 
system. Existing flow rates in the collection system are determined based on historical data, flow 
monitoring data, and extrapolation using Oregon Department of Environmental Quality (DEQ) 
guidelines. Future flow rate projections are developed utilizing the demographic projections used 
in the City’s 2019 Water Master Plan. 

The flow projections for the collection system are used to determine the size of gravity collection 
piping, lift station facilities, and force main piping, and inform the sizing of treatment facilities. DEQ 
guidelines state that the gravity collection system and wastewater pump stations should be 
capable of conveying the peak hourly flow associated with the 5-year, 24-hour storm event. 

HISTORICAL WWTP FLOW DATA 

The City provided daily Wastewater Treatment Plant (WWTP) influent flow (split between gravity 
and Ashland Creek Lift Station (LS) components) and rainfall data for the majority of the January 
2014 – February 2019 period. RH2 reviewed this data to determine baseline average dry weather 
flow (ADWF), average annual flow and significant peak flow events. The total WWTP influent and 
rainfall are shown in Chart 3-1. 

Chart 3-1 

Historical Daily WWTP Influent Flow Rate and Rainfall 

 

0.0

2.0

4.0

6.0

8.0

10.0

12.00.0

2.0

4.0

6.0

8.0

10.0

12.0

1/1/14 7/2/14 1/1/15 7/2/15 1/1/16 7/1/16 12/31/16 7/1/17 12/31/17 7/1/18 12/31/18

R
ai

n
fa

ll 
(i

n
)

W
W

TP
 In

fl
u

en
t 

Fl
o

w
 (

M
G

D
)

WWTP Influent Flow Rainfall



CHAPTER 3                                CITY OF ASHLAND COMPREHENSIVE SANITARY SEWER COLLECTION SYSTEM MASTER PLAN 

 

 

3-2 J:\DATA\COA\1019-203 SAN SEWER MP\10 REPORTS\03_COA CSSCSMP CHAPTER 3 - FLOW PROJECTIONS.DOCX (3/16/2022 8:46 AM) 

Average Dry Weather Flow 

The collection system appears to experience peak dry weather flows in the summer rather than 
winter, a trend which appears to have continued in 2020 and 2021 during the COVID-19 pandemic. 
The reason for this is unclear; it is possible that irrigation water infiltrates into the sanitary sewer 
system during summer months. In July and August 2018, a period of time during the summer, prior 
to the COVID-19 pandemic, when the total rainfall was approximately 0.04 inches, WWTP influent 
records showed that the system ADWF was approximately 2.3 million gallons per day (MGD). 
Average dry weather flows during the in-stream flow monitoring period (November 2020 through 
March 2021, described later in this chapter) were estimated to be approximately 1.9 MGD based 
on a review of WWTP records. 

Average Annual and Peak Flows 

The WWTP influent records were analyzed to determine the approximate average annual flow 
(AAF) and peak daily flow (PDF) for years 2014 – 2018. These flowrates and associated peaking 
factors are presented in Table 3-1. 

Table 3-1 

WWTP Peaking Factors 

 

The highest daily influent flows observed during the available historical WWTP flow record 
occurred on February 6th and 7th, 2015. Approximately 2.43 inches of rain fell on February 6th. This 
storm resulted in overflows in several areas of the collection system and at the WWTP. The influent 
flow and rainfall data associated with this storm is shown on Chart 3-2.  
  

Year

Average Annual Flow

(MGD)

Peak Daily Flow 

(MGD)

PDF/AAF 

Peaking Factor

2014 1 2.38 4.32 1.81

2015 2.35 8.29 3.53

2016 2.39 4.18 1.75

2017 2.56 5.92 2.31

2018 2.20 2.98 1.35

1 = Incomplete data set, missing June 2014.
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Chart 3-2 

Historical Daily WWTP Influent Flow Rate and Rainfall: February 2015 Storm Event 

 

For the purposes of the Comprehensive Sanitary Sewer Collection System Master Plan (CSSCSMP) 
analysis, it was desired to estimate the peak hourly flow associated with the 5-year, 24-hour storm 
event. The National Oceanic and Atmospheric Administration (NOAA) Precipitation Frequency Atlas 
of the Western United States isopluvials show a rainfall total for the City of approximately 2.5 
inches for the 5-year, 24-hour storm. Peak daily and peak hourly flows for separate collection 
system basins are based on this information (presented in the Peak Flows section at the end of the 
chapter). The rainfall total and collection system response shown on Chart 3-2, roughly equivalent 
to a 5-year, 24-hour storm, are used for comparison with the peak day flow calculations presented 
later in this chapter. 

FLOW MONITORING PROGRAM 
As part of the CSSCSMP effort, V&A Consulting Engineers (V&A) conducted sanitary sewer flow 
monitoring in the City’s collection system. V&A’s report, referenced throughout this chapter, is 
included as Appendix A. 

The flow monitoring program consisted of a total of eight in-stream flow monitors and supervisory 
control and data acquisition (SCADA) data collected from the City’s lift stations from approximately 
November 2020 through March 2021. Rainfall data was also collected concurrently. Table 1-2 on 
Page 12 of the V&A report, reproduced in part below in Table 3-2, lists the flow monitor locations 
and the corresponding monitored basins from Figure 1-1. 
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Table 3-2 

Measured and Adjusted Existing Flows 

  

Average Dry Weather Flow  

As shown in Table 3-2, V&A determined the existing ADWF, or average flow rate from days without 
noticeable inflow and infiltration (I/I) response, was approximately 1.374 MGD.  

As stated previously, WWTP influent records corresponding with the flow monitoring period were 
reviewed and it was estimated that the system ADWF during this period was approximately 1.9 
MGD. Accordingly, the V&A estimates were scaled up to the WWTP influent estimates utilizing a 
global scalar, as shown in Table 3-2.  

ADWF Flow Projections 

Per the calculations performed for the City’s 2019 Water Master Plan, the demand of the water 
system is anticipated to increase by approximately 7.2 percent from 2020/2021 to 2042. 
Approximately 19% of existing water consumption is irrigation, which would not typically enter the 
sanitary sewer collection system, so the projected demand increase was adjusted accordingly to 
approximately 5.9 percent. As shown in Table 3-3, this multiplier was applied to the existing ADWF 
to determine the projected 2042 ADWF. 

Flow Monitor 

Location Basins Monitored1
Basin 

Acreage

Average Dry 

Weather Flow - 

V&A Report

(MGD)

Adjusted Existing 

Average Dry 

Weather Flow
2 

(MGD)

Total I/I per Acre - 

V&A Report 

(R-Value)3

Adjusted

Total I/I per Acre 

(R-Value)4

V1 1, 2A 210 0.049 0.068 0.41% 0.57%

V2 4A, 4B, 4C, 4D, 4E, 4F, 4G, 4H, 4K 678 0.193 0.267 1.72% 2.38%

V3 4I, 4J 550 0.240 0.332 2.97% 4.11%

V4 9A, 9B 551 0.222 0.307 1.51% 2.09%

C1 6F, 6G, 6H, 8A, 8B, 8C 384 0.073 0.101 1.91% 2.64%

C2 10A, 10B 221 0.103 0.142 1.57% 2.17%

C3 11 402 0.154 0.213 1.26% 1.74%

C4 12 436 0.054 0.075 1.61% 2.23%

Ashland Creek LS 5, 6A, 6B, 6C, 6D, 6E 238 0.213 0.295 2.49% 3.44%

Grandview LS 3 73 0.040 0.055 2.58% 3.57%

North Main LS 2B 19 0.010 0.014 0.36% 0.50%
Kestrel LS 7 59 0.023 0.032 0.33% 0.46%

Total 3,821 1.374 1.900

1 = Calculated by subtraction for V1, V2, C1, and Ashland Creek LS. Reference Table 1-2 in V&A report, in Appendix A.

2 = ADWF scaled to estimated WWTP dry weather influent flow.

3 = Defined as percentage of rainfall volume that reaches the sanitary sewer collection system.

4 = Scaled per Footnote 2.
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Table 3-3 

Projected ADWF 

  

Peak Flows 

The I/I associated with each basin for the 5-year, 24-hour storm was estimated by multiplying the 
total rainfall by the basin area and the adjusted R-value for the basin from Table 3-2. The I/I 
component was added to the ADWF from Table 3-3 to estimate the peak day flow resulting from 
the 5-year, 24-hour storm. The peak hour flow for each basin was then extrapolated from the 
ADWF (estimated to be exceeded approximately 87% of the time based on a review of historical 
WWTP influent flow data) and peak day flow by means of a probability graph. Estimated peak flows 
for the existing and 2042 collection system are reported in Table 3-4, and peaking factors are 
shown in Table 3-5.  

Basins

Basin 

Acreage

Adjusted Existing 

Average Dry 

Weather Flow 

(MGD)

Projected 2042 

Average Dry 

Weather Flow 

(MGD)

1, 2A 210 0.068 0.072

4A, 4B, 4C, 4D, 4E, 4F, 4G, 4H, 4K 678 0.267 0.283

4I, 4J 550 0.332 0.351

9A, 9B 551 0.307 0.325

6F, 6G, 6H, 8A, 8B, 8C 384 0.101 0.107

10A, 10B 221 0.142 0.151

11 402 0.213 0.225

12 436 0.075 0.079

5, 6A, 6B, 6C, 6D, 6E 238 0.295 0.312

3 73 0.055 0.059

2B 19 0.014 0.015

7 59 0.032 0.034

Total 3,821 1.900 2.012
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Table 3-4 

Peak Flow Rates  

 

Table 3-5 

Peaking Factors 

 

As shown in Table 3-4, existing peak hourly flow during the 5-year, 24-hour storm is projected to be 
approximately 11.8 MGD, increasing slightly to approximately 12.0 MGD as ADWF increases over 
the 20-year planning period. System-wide peaking factors are anticipated to remain relatively 
constant as shown in Table 3-5. It was assumed for the future projections that I/I in the system 
would not increase over time. This is based on the assumption that while the collection system 
continues to age and expand, the City will perform rehabilitation and replacement of components 
to maintain the I/I component of flow at existing levels. Should the City opt for a more or less 
aggressive approach to I/I management, the projected peak flows and peaking factors in Table 3-4 
and Table 3-5 and corresponding capacity analyses may need revisions.  

 

Basins Monitored

Basin 

Acreage

Adjusted

Total I/I per 

Acre

(R-Value)

Projected I/I 

Flow Rate

5-yr, 24-hr Storm1

(MGD)

Existing Peak 

Day Flow

5-yr, 24-hr Storm

(MGD)

Existing Peak 

Hourly Flow 

5-yr, 24-hr Storm

(MGD)

2042 Peak 

Day Flow

5-yr, 24-hr Storm

(MGD)

2042 Peak

Hourly Flow

5-yr, 24-hr Storm

(MGD)

1, 2A 210 0.57% 0.081 0.149 0.175 0.153 0.185

4A, 4B, 4C, 4D, 4E, 4F, 4G, 4H, 4K 678 2.38% 1.095 1.362 1.960 1.377 1.990

4I, 4J 550 4.11% 1.533 1.865 2.740 1.885 2.760

9A, 9B 551 2.09% 0.781 1.088 1.430 1.106 1.480

6F, 6G, 6H, 8A, 8B, 8C 384 2.64% 0.689 0.789 1.270 0.795 1.275

10A, 10B 221 2.17% 0.326 0.468 0.620 0.477 0.622

11 402 1.74% 0.475 0.688 0.900 0.701 0.920

12 436 2.23% 0.659 0.734 1.220 0.738 1.250

5, 6A, 6B, 6C, 6D, 6E 238 3.44% 0.556 0.851 1.080 0.868 1.100

3 73 3.57% 0.177 0.232 0.320 0.235 0.321

2B 19 0.50% 0.006 0.020 0.022 0.021 0.023

7 59 0.46% 0.018 0.050 0.056 0.052 0.057

3,821 6.397 8.297 11.793 8.408 11.983

1 = Approximately 2.5 inches of rain per NOAA Precipitation Frequency Atlas of the Western United States .

Basins Monitored PDF5/ADWF PHF5/PDF5 PHF5/ADWF PDF5/ADWF PHF5/PDF5 PHF5/ADWF

1, 2A 2.19 1.18 2.58 2.13 1.21 2.58

4A, 4B, 4C, 4D, 4E, 4F, 4G, 4H, 4K 5.10 1.44 7.34 4.87 1.44 7.04

4I, 4J 5.62 1.47 8.26 5.36 1.46 7.86

9A, 9B 3.54 1.31 4.66 3.40 1.34 4.55

6F, 6G, 6H, 8A, 8B, 8C 7.82 1.61 12.58 7.44 1.60 11.93

10A, 10B 3.29 1.32 4.35 3.16 1.31 4.12

11 3.23 1.31 4.23 3.11 1.31 4.08

12 9.82 1.66 16.34 9.34 1.69 15.81

5, 6A, 6B, 6C, 6D, 6E 2.89 1.27 3.67 2.78 1.27 3.53

3 4.20 1.38 5.79 4.02 1.36 5.48

2B 1.46 1.09 1.59 1.44 1.09 1.57

7 1.57 1.12 1.76 1.54 1.10 1.69

Collection System Average 4.37 1.42 6.21 4.18 1.43 5.96

Existing Peaking Factors Projected 2042 Peaking Factors
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4 | CONDITION ASSESSMENT 

INTRODUCTION 
This chapter presents the condition assessment of the existing City of Ashland (City) collection 
system including gravity sewer mains, manholes, side sewers, lift stations, and force mains. The 
information used to assess the collection system was obtained from site visits and data provided by 
the City. This chapter addresses remaining useful life (RUL) of the collection system elements and 
any maintenance or operation issues discovered during analysis. 

GRAVITY SEWER MAINS AND MANHOLES 

Overview 

The lifespan of a gravity sewer main varies significantly based on material, installation technique, 
maintenance, and other factors, but is typically expected to be in the range of 50 to 100 years. 
Orangeburg pipe still in service is nearly always considered to have reached the end of its useful 
life, and gravity mains constructed from other legacy materials such as concrete, clay, cast iron, and 
steel also may be nearing or have surpassed their RUL. Higher inflow and infiltration (I/I) flow rates 
are also typically associated with areas of the collection system constructed with these older 
materials. 

Unless targeted rehabilitation has taken place, manholes are generally assumed to be similar in age 
and condition to surrounding sewer mains. Modern manholes are typically constructed from 
precast concrete; older structures may be constructed of brick. Aging manholes will experience 
varying degrees of deterioration and can become significant sources of I/I in the collection system. 

Condition Assessment of City’s Gravity Sewer Mains and Manholes 

Visual Inspection Data 

The City conducts regular video inspections to establish a visual condition assessment of the gravity 
collection system. The videos are recorded and standard pipe assessment certification program 
(PACP) codes are used to describe pipe defects, I/I observations, and maintenance concerns. 
Manholes are also photographed from the surface for the City’s records. At the time of the 
preparation of this plan, this information was not in a GIS-ready format allowing for efficient 
analysis, but the City is working towards incorporating this information into its Cartegraph asset 
management system where it can be used in the future to inform operation and maintenance 
(O&M) and capital improvement program (CIP) decisions. 

GIS Data Analysis 

The City’s GIS data was analyzed, with a focus on installation year and pipe material, to better 
inform the remaining useful life of the gravity collection system. 

As shown on Chart 1-2 and Figure 1-3, the City has two remaining Orangeburg sewer mains, 
totaling approximately 562 linear feet (LF), located in Basin 4J. These sewer mains should be 
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considered to have exceeded their useful lifespan and should be prioritized for replacement due to 
the reputation of structural failure of extant Orangeburg pipe. 

As shown on Chart 1-3 and Figure 1-2, approximately 16,948 LF, or 2.9 percent, of the gravity 
sewer mains in the collection system are known to have been constructed before 1920 and are 
over 100 years old. These mains are generally located in the older/downtown areas of the City and 
are constructed from clay pipe, which has been demonstrated in some collection systems to have 
an extremely long lifespan if properly installed and maintained. Issues with clay pipe joints are 
common. For system planning purposes, these mains should be considered to have exceeded their 
useful lifespan due to advanced age. The City may consider leaving these mains in service if video 
inspection and flow monitoring data demonstrate sufficient structural integrity and minimal I/I. 
Manholes associated with these sewer mains are likely of similar age and in need of similar 
inspection and evaluation to determine if they are suitable for continued service. 

Approximately 25.4 percent of the City’s gravity mains are known to have been constructed from 
1920 to 1970 (i.e. between approximately 50 and 100 years old), as shown on Chart 1-3 and Figure 
1-2. Mains of this age are predominately constructed from concrete and are found throughout the 
collection system, as shown on Figure 1-3. These mains should be considered to be nearing or 
having reached their expected useful lifespan and should be identified for eventual replacement 
based on video inspection and flow monitoring results. Manholes associated with these sewer 
mains are likely of similar age and in need of similar inspection and evaluation to determine if they 
are suitable for continued service. 

Additionally, approximately 37.1 percent of the City’s gravity mains are of unknown age, as shown 
on Chart 1-3 and Figure 1-2. The City should determine the installation year for as many of these 
mains as possible to better inform the asset management program. In lieu of installation year 
information, the best alternative is to evaluate the video inspection and observed I/I and flow 
monitoring results to attempt to characterize the remaining useful life of these mains and 
associated manholes. 

Gravity mains known to have been installed in the 1970s or later (i.e. generally less than 50 years 
old) comprise approximately 34.5 percent of the collection system, as shown on Chart 1-3. These 
mains are found throughout the collection system, as shown on Figure 1-2. Installation of concrete 
pipe was still prevalent in the 1970s, switching mostly to polyvinyl chloride (PVC) in the 1980s and 
later. Because these pipes and associated manholes were installed relatively recently, they are 
generally considered to have some remaining useful life. However, video inspection, observed I/I, 
and flow monitoring data should be taken into account to inform decisions regarding rehabilitation 
or replacement of these areas of the collection system. 

SIDE SEWERS 

Overview 

Side sewers connected to the City’s collection system are owned and maintained by the private 
property owners. Side sewers often are not maintained, rehabilitated, or replaced unless a pipe 
failure/collapse or backup impacts a property owner, and can be a significant source of I/I in the 
collection system. Side sewers are not necessarily constructed at the same time or of the same 
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material as the gravity main they connect to; they may have been constructed at a later date for 
various reasons (e.g. infill development, latecomer connections, and side sewer replacements). 

Condition Assessment of Side Sewers Connected to Collection System 

As part of the CSSCSMP, approximately 50 side sewers throughout the system were inspected to 
determine their condition, with a focus on areas that were known to have higher I/I flow rates. A 
summary of the side sewer inspection results is included in Appendix B. Many of the side sewers 
that were inspected were constructed of combinations of PVC/acrylonitrile butadiene styrene (ABS) 
and older materials; several of the inspected side sewers were believed to be constructed of 
Orangeburg pipe. Side sewers constructed of Orangeburg and older pipe materials are likely 
beyond or approaching the end of their expected useful life and may be significant sources of I/I. 

Several plumbing companies doing side sewer work within the City were interviewed by phone in 
May 2020. The results of these interviews indicate that most side sewer failures in the City are 
Orangeburg and concrete pipes installed in the 1970s and earlier; Orangeburg side sewers often 
have complete erosion of the pipe invert. Clay pipes, generally installed prior to World War II, are 
subject to root intrusion but are generally less problematic than Orangeburg and concrete pipes. 
PVC has generally been installed since the late 1970s. 

LIFT STATIONS AND FORCE MAINS 

Overview 

The lifespan of a lift station and its component parts varies. While a lift station structure might be 
expected to last 50 years or more, mechanical components such as pumps and valves would 
typically be replaced at least once within the lifespan of the lift station. A force main is generally 
constructed of similar materials to a water distribution main and can be expected to have a lifespan 
similar to a water main, in the range of 50 to 75 years. 

Condition Assessment of Lift Stations and Force Mains 

RH2 and the City conducted an on-site assessment of the lift stations in June 2020. The results 
recorded during the lift station assessment are included in Appendix C and are summarized below.
   

Ashland Creek LS 

The Ashland Creek Lift Station (LS) is approximately 20 years old; therefore, it is expected to have 
significant remaining useful life from a structural standpoint. The pumps received upgraded 
impellers approximately 10 years ago and are understood to be in good mechanical condition. The 
pump station does not have any significant condition or O&M issues. Debris accumulation in the 
wetwell is generally a minor concern; some accumulation occurs on the chains of the submersible 
pumps, and they are pulled annually for cleaning. The City has experienced some issues with the 
supervisory control and data acquisition (SCADA) autodialer and is addressing the issues. The on-
site generator that provides automatic backup power to this critical lift station is understood to be 
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reliable. The force main material is unknown but is assumed to have been constructed with 
modern materials at approximately the same time as the lift station. 

Based on its current condition, this lift station is expected to continue to provide reliable service to 
the City for many years. However, capacity issues at this lift station may be a concern, as described 
in Chapter 6. Construction of additional pumping capacity (if the WWTP can receive the increased 
flows) or construction of storage may be required to minimize the risk of overflows. 

North Main LS 

The North Main LS is approximately 15 years old; therefore, it is expected to have significant 
remaining useful life from a structural and mechanical standpoint. This station pumps into an older 
asbestos cement force main that is likely approaching or past the end of its expected useful life. 
The City has had few issues with the force main and does not view its replacement as a priority 
from an O&M standpoint, but should plan for the replacement of this force main in the relatively 
near future due to its age and material type. The force main likely will be replaced concurrently 
with upcoming road work. 

Grandview LS 

The Grandview LS is less than 5 years old and is in excellent structural and mechanical condition. 
The lift station discharges via a PVC force main that was installed at approximately the same time 
as the lift station. This lift station is expected to continue to provide reliable service to the City for 
many years. 

Winburn LS 

The Winburn LS is a very small lift station that is approximately 25 years old. The ductile iron force 
main is assumed to have been installed at the same time as the lift station; the force main 
alignment, which crosses a creek, was unclear at the time of the site visit. This lift station has 
relatively low criticality and is expected to continue to provide reliable service to the City for many 
years. 

Creek Drive LS 

The Creek Drive LS is approximately 20 years old. The station and force main do not have any 
known structural or mechanical issues, but the station has significant O&M issues with clogging due 
to non-dispersible materials. Because customer education has been ineffective in preventing the 
issue, the City may wish to implement macerating or screw impeller type pumps in this lift station 
to mitigate the O&M issues. With these improvements, the lift station can be expected to continue 
to provide reliable service for many years. 

Shamrock LS 

The Shamrock LS is another very small lift station and is the City’s oldest, at approximately 50 years. 
The lift station discharges to a steel force main that is assumed to have been constructed at the 
same time as the lift station. This station has several O&M issues, such as below-grade electrical 
panels and access complexities. Due to its age and O&M issues, this station should be considered to 
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be approaching or have reached its expected useful life and is identified for replacement with a 
submersible-style lift station in the near future. 

Kestrel LS 

The Kestrel LS is approximately 30 years old. The City has numerous O&M issues with this lift 
station, including ragging, FOG, occasional loss of prime, squeaking on startup, and short cycle 
times. Due to these issues, the lift station requires considerably more maintenance when 
compared to other City lift stations. The force main is constructed from steel pipe; the force main 
alignment, which crosses a creek, was unclear at the time of the site visit. Due to the O&M issues, 
age of the lift station and force main, and the fact that it serves a significant tributary area, this 
station should be considered for significant rehabilitation or replacement to continue providing 
reliable service to the City. 
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5 | I/I REDUCTION PLAN 

INTRODUCTION 
This chapter presents the infiltration and inflow (I/I) reduction evaluation for the existing City of 
Ashland (City) collection system. This evaluation is based on the flow monitoring program 
conducted by V&A Consulting Engineers (V&A). Each basin monitored by V&A is evaluated 
individually, and basins are prioritized based on observed I/I. Further I/I evaluation and reduction 
opportunities are presented; cost estimates for proposed projects are included in Chapter 7 Capital 
Improvement Plan. 

INFLOW 

As described in Section 3.3.3 of V&A’s flow monitoring report (Appendix A), inflow is stormwater 
runoff that flows directly into the collection system. Examples of inflow sources in the public right-
of-way may include stormwater catch basin cross-connections and inundated manhole covers. 
Examples of inflow sources on private property may include roof and yard drains, sump pumps, and 
missing side sewer cleanout caps. Table 5-1 shows the relative inflow ranking per monitored basin 
from the V&A flow monitoring report. 

Table 5-1 

Flow Monitoring Program – I/I Ranking 

 

Because inflow is caused by direct connections to the sanitary sewer collection system, it typically 
mimics the intensity and duration of rainfall and can be a major component of peak system flow 
rates. From a rehabilitation standpoint, inflow has the advantage of being somewhat easier to 
detect and isolate than infiltration, as it is typically derived from point sources. Removing inflow 
sources from the collection system can reduce the peak flow rates that must be conveyed through 
pipes and lift stations and handled at the treatment facility. 

Flow Monitor 

Location Basins Monitored1
Basin 

Acreage

Inflow Ranking

V&A Report

Rainfall-Derived 

Infiltration Ranking

V&A Report

Total I/I 

Ranking

V&A Report

Adjusted

Total I/I per Acre

(R-Value)2

V1 1, 2A 210 8 10 10 0.70%

V2 4A, 4B, 4C, 4D, 4E, 4F, 4G, 4H, 4K 678 10 4 5 2.93%

V3 4I, 4J 550 3 2 1 5.06%

V4 9A, 9B 551 5 9 7 2.57%

C1 6F, 6G, 6H, 8A, 8B, 8C 384 2 1 2 3.25%

C2 10A, 10B 221 11 8 8 2.67%

C3 11 402 9 7 9 2.15%

C4 12 436 4 3 3 2.74%

Ashland Creek LS 5, 6A, 6B, 6C, 6D, 6E 238 6 6 6 4.24%

Grandview LS 3 73 1 5 4 4.39%

North Main LS 2B 19 7 12 12 0.61%

Kestrel LS 7 59 12 11 11 0.56%

Total 3,821

1 = Calculated by subtraction for V1, V2, C1, and Ashland Creek LS. Reference Table 1-2 in V&A report in Appendix A.

2 = Per Table 3-1.
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INFILTRATION 

As described in Section 3.3.3 of V&A’s flow monitoring report (Appendix A), infiltration is typically 
groundwater that reaches the collection system indirectly through cracks, breaks, and other points 
of entry in pipes and manholes caused by deterioration. Infiltration typically does not peak as 
rapidly as inflow, and infiltration rates are often elevated for a period of time after rainfall stops 
due to elevated groundwater levels. V&A’s report noted that the system generally does not appear 
to have much dry weather groundwater infiltration; most observed infiltration was rainfall 
dependent. Table 5-1 shows the relative rainfall-dependent infiltration ranking per monitored 
basin from the V&A flow monitoring report. 

Infiltration can be more difficult to detect and remedy than inflow, as infiltration is often a 
widespread problem in aging areas of the collection system. Reducing infiltration can reduce 
pumping and treatment costs as the long-term infiltration volume can be significant.  

ENVIRONMENTAL IMPACTS AND CONSERVATION 

A reduction in I/I in the collection system would reduce the total treatment necessary resulting in a 
reduction of energy and chemical consumption at the treatment facility. Conservation and 
reduction of greenhouse gases aligns with the City’s Climate and Energy Action Plan goals. 

TECHNIQUES FOR FURTHER PINPOINTING I/I 
The flow monitoring program and condition assessment conducted for this Comprehensive Sanitary 
Sewer Collection System Master Plan (CSSCSMP) provide a high-level assessment of the entire 
collection system and assist with prioritizing I/I reduction efforts on a basin-by-basin basis. 
However, additional investigation is recommended to pinpoint I/I within the high-priority basins. 
This section describes potential techniques.  

Additional Flow Monitoring 

For some of the larger basins, additional in-stream flow monitoring may be warranted to better 
pinpoint I/I sources within the basin. Although in-stream flow monitoring is relatively expensive, 
the insight provided from collecting actual flow data is highly valuable in targeting I/I. 

Smoke Testing 

Smoke testing of the sewer mains is an effective technique for locating cracks, breaks, missing 
cleanout caps, cross-connected catch basins/roofs/yard drains, and other pathways where I/I is 
entering the collection system. Smoke testing is relatively inexpensive and provides significant 
insight in locating sources of I/I. There are some known limitations to smoke testing; for example, a 
cross-connected catch basin that drains via a down-turned elbow or a sump pump connected to 
the sanitary sewer will not be exposed by smoke testing. 

The City has performed smoke testing in the past but, based on discussions with City staff, were not 
able to identify sources of I/I. If records from the previous smoke tests are available then they 
could be used to reduce costs for the evaluations proposed in Chapter 7. 
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Dye Testing 

Dye testing can be utilized in conjunction with smoke testing to identify suspected I/I sources. 
Catch basins with downturned elbows, sumps, and other drains or suspected I/I sources can have 
dyed water added, and the immediately downstream sewer main line flows can be observed to see 
if any of the dyed water appears. 

Additional Main Line Video Inspection Analysis 

The City has a robust main line video inspection program; however, the data is not currently 
cataloged in a fashion that allows for efficient data analysis. Conversion of the video inspection 
data reports to GIS format will allow geographic and statistical analysis of pipe defects and 
observed I/I sources and assist with prioritization of I/I rehabilitation projects. 

Additional Side Sewer Video Inspections and Customer Surveys 

The side sewer video inspections and customer surveys conducted as part of this CSSCSMP 
provided a system-wide overview. When targeting I/I in an individual basin, additional side sewer 
video inspections and customer surveys are warranted to better characterize the condition of side 
sewers and determine if rehabilitation would be likely to reduce I/I. 

Sump pumps discharging to the sanitary sewer are a potentially significant source of I/I. At least 
one local plumbing company that was interviewed during the preparation of the CSSCSMP stated 
that it has observed a significant number of sump pumps in the City that are utilized to help keep 
basements and crawl spaces dry. The City should consider developing an inspection program that 
allows better identification and remediation of sump pumps on private property that are 
discharging to the sanitary sewer. 

Flow Isolations 

Flow isolations with portable weirs are an option for determining the relative location and intensity 
of groundwater infiltration into the sanitary sewer system. Flow isolations are relatively labor 
intensive, typically performed during dry weather, and serve primarily to detect baseline 
infiltration. I/I response that is closely tied to rainfall is difficult to pinpoint accurately with flow 
isolations. Because the system appears to have relatively low dry weather groundwater infiltration, 
it is not anticipated that flow isolations would frequently be applied to pinpoint I/I in the City’s 
collection system.  

I/I REHABILITATION METHODS 
This section describes potential methods for removing I/I sources from the collection system. The 
application of these methods varies by basin and is based on the results of applying the techniques 
described previously for pinpointing I/I. It is important to develop an I/I rehabilitation strategy well-
rooted in physical evidence and data; replacing or rehabilitating portions of the system simply due 
to age or material type may not result in a significant reduction of I/I. 
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Re-Routing of Stormwater Cross-Connections 

Inflow sources such as sump pumps and catch basins, roof, and yard drains that are connected to 
the sanitary sewer can be significant contributors to total I/I. These sources can be relatively easy 
to identify and straightforward to properly re-route. The appropriate approach will vary, but can 
include connecting these inflow sources to the stormwater collection system or establishing 
infiltration drains to properly handle the runoff. Identifying and addressing these inflow sources 
should be a priority in any I/I rehabilitation project. 

Sewer Main Rehabilitation or Replacement 

Sewer mains can be significant sources of infiltration depending on their physical condition. 
Traditional open-cut replacement, trenchless, and semi-trenchless techniques such as pipe bursting 
and cured-in-place pipe are all potential options for replacing sewer mains that have excessive I/I. 
Trenchless sewer main replacement requires attention to re-establishment of lateral/side sewer 
connections. Simply cutting a hole in the liner to re-establish the service connection may 
immediately re-introduce groundwater infiltration to the sewer main. Various lateral connection 
sealing methods are available, and an appropriate solution should be selected and applied.  

Manhole Rehabilitation or Replacement 

Manholes can be sources of both infiltration and inflow. Groundwater infiltration through the 
structure is common, and inflow can occur if the manhole rim is set at an elevation where it can be 
inundated with stormwater runoff. Rehabilitation can consist of total replacement of the structure, 
various manhole lining techniques, and other repairs such as adjusting the rim elevation.  

Side Sewer Rehabilitation or Replacement 

Like sewer mains, side sewers can be significant sources of infiltration; side sewers often receive 
little maintenance and may be in poor overall condition. In the City, side sewers are owned and 
maintained by property owners. However, if rehabilitation of side sewers can be shown to be of 
significant benefit to the sanitary sewer collection and treatment system, there are potential 
avenues for utility funds to be applied to side sewer rehabilitation. 

Rehabilitation of side sewers is typically by open-cut replacement, trenchless (cured-in-place pipe), 
or semi-trenchless (pipe bursting) methods.  

I/I REDUCTION PRIORITIZATION AND PROPOSED PROJECTS 
As described in the V&A flow monitoring report and shown in Table 5-1, certain areas of the 
collection system have significantly worse I/I than other areas, and it is logical to focus I/I reduction 
efforts on these areas. This section describes the high-priority basins and makes recommendations 
for additional investigation and rehabilitation. For reference, the basins described in the following 
sections are shown on Figure 1-1. 
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Basins 4I and 4J (Includes Railroad District) 

Basins 4I and 4J were ranked highest by V&A for total I/I. As shown in Table 5-1, these basins have 
high rankings for both inflow and rainfall-dependent infiltration, as well as the highest total I/I per 
acre in the collection system. As shown in Table 3-3, these basins are estimated to contribute 1.889 
million gallons (MG) of I/I during a 5-year, 24-hour storm. 

As shown on Figure 1-2, the installation years of sewer mains and manholes in these basins are 
generally either unknown or from the early 20th century. The prevalence of clay and concrete pipe, 
as well as some Orangeburg pipe, as shown on Figure 1-3, also indicates the advanced age of the 
collection system infrastructure in these basins. The ten side sewer inspections and surveys 
conducted in these basins (Appendix C) showed side sewers in generally poor condition with a 
history of maintenance issues and at least two crawl space sump pumps. 

These basins should be a high-priority area for the City to conduct additional pinpointing of I/I and 
complete I/I rehabilitation. A potential approach for reducing the I/I in these basins is described in 
Chapter 7 in Capital Improvement Plan (CIP) I1. The areas of these basins known to be constructed 
in the early 20th century and of older pipe materials should be the focus of I/I pinpointing 
techniques. Areas that were constructed later and of modern materials such as PVC should also be 
investigated but should be considered lower priority.  

Basins 6F/6G/6H/8A/8B/8C 

Basin 6F/6G/6H/8A/8B/8C were ranked second highest by V&A for total I/I. As shown in Table 5-1, 
these basins have very high rankings for both inflow and rainfall-dependent infiltration, as well as 
the fourth-highest total I/I per acre in the collection system. As shown in Table 3-3, these basins 
are estimated to contribute 0.848 MG of I/I during a 5-year, 24-hour storm. 

As shown on Figure 1-2 and 1-3, sewer mains in Basins 8A/8B/8C were generally constructed in the 
early 20th century, while basins 6F/6G/6H were generally constructed more recently with modern 
materials. The sections of the Bear Creek interceptor falling within this flow monitoring basin are 
generally aging concrete pipe installed in the mid-20th century. Side sewer video inspections shown 
in Appendix C identified a side sewer in Basin 8C that was in poor condition and believed to be 
constructed from Orangeburg pipe. 

Because of the similarity in construction to Basins 4I and 4J, Basins 8A/8B/8C should be a high-
priority area for the City to conduct additional I/I pinpointing efforts. Due to its age and criticality, 
the Bear Creek interceptor in this area should also be evaluated. CIP I2, described in  
Chapter 7, includes a potential approach for reducing the I/I in these basins. Because these basins 
are tributary to the Ashland Creek Lift Station, which is believed to have potential capacity issues 
during peak flow events, reduction of I/I in these basins is particularly important. 

Basin 12 

Basin 12, which includes the airport and eastern limits of the collection system, was ranked third 
highest by V&A for total I/I. As shown in Table 5-1, the basin ranked highly for both inflow and 
rainfall-dependent infiltration. As shown in Table 3-3, the basin is estimated to contribute 0.812 
MG of I/I during a 5-year, 24-hour storm. 
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As shown on Figure 1-2 and 1-3, the basin has a significant number of mid-20th century concrete 
sewer mains, but also has numerous newer PVC mains. Minimal side sewer inspection information 
was available; one observed side sewer was constructed with modern materials, as shown in 
Appendix C. 

Basin 12 should be a high-priority area for the City to conduct additional I/I pinpointing efforts. 
Although the total I/I was ranked lower than other older basins such as the Railroad District, the 
generally newer sewer mains in this basin may have more point source I/I that can be rehabilitated 
at a lower cost when compared to a century old basin that has severe overall deterioration and 
little expected remaining useful life. CIP I3, described in Chapter 7, includes a potential approach 
for reducing I/I in this basin. I/I reduction efforts in this basin also have the benefit of reducing the 
required pumping capacity at the Ashland Creek Lift Station. 

Basin 3 (Grandview LS) 

Basin 3, tributary to the Grandview LS, was ranked fourth highest by V&A for total I/I. Although this 
basin is small and only expected to contribute approximately 0.218 MG of I/I to the collection 
system during the 5-year, 24-hour storm (Table 3-3), the basin has the second highest total I/I per 
acre in the collection system (Table 5-1). 

As shown on Figure 1-2 and 1-3, the basin is generally composed of concrete and PVC sewer mains 
installed in the 1970s or later. As described in Appendix C, a side sewer was video inspected and 
found to be constructed of PVC, with clear running water observed in the side sewer. 

Because of its small size and high I/I ranking, Basin 3 should be a high priority for the City to 
pinpoint and rehabilitate I/I. The small basin size and ability to easily use the Grandview LS for flow 
monitoring will make I/I pinpointing and rehabilitation relatively straightforward in this basin. The 
City could consider Basin 3 for an I/I rehabilitation pilot project before moving on to larger basins. 
CIP I4, described in Chapter 7, includes a potential approach for reducing I/I in this basin. 

Basins 4A/4B/4C/4D/4E/4F/4G/4H/4K 

Basins 4A/4B/4C/4D/4E/4F/4G/4H/4K, which comprise a significant area of the collection system 
around Ashland Creek, were ranked fifth highest by V&A for total I/I, with a high ranking for 
rainfall-dependent infiltration. As shown in Table 3-3, these basins, which flow by gravity to the 
WWTP, are estimated to contribute approximately 1.348 MG of I/I during 5-year, 24-hour storm. As 
shown on Figure 1-2 and 1-3, these basins contain a significant amount of older sewer mains 
constructed from legacy materials. Appendix C shows side sewers constructed from a variety of 
materials, some maintenance issues, flowing clear water observed in some side sewers, and a 
number of residences reporting active sump pumps.  

These basins should be ranked moderate to high priority by the City for pinpointing and reducing 
I/I. CIP I5 in Chapter 7 includes a potential approach for reducing I/I in these basins. Other areas, 
such as the Railroad District and Basin 12, should be prioritized due to higher overall I/I ranking. 
However, many of the aging sewer mains in Basins 4A/4B/4C/4D/4E/4F/4G/4H/4K are likely 
approaching or have reached the end of their expected useful life and will likely need to be 
replaced in the next few decades. 
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Basins 5/6A/6B/6C/6D/6E 

Basins 5/6A/6B/6C/6D/6E, ranked sixth overall for total I/I by V&A, have the third-highest total I/I 
per acre in the collection system, and are estimated to contribute approximately 0.685 MG of I/I 
during a 5-year, 24-hour storm (Table 3-3). As shown on Figure 1-2 and 1-3, sewer mains in these 
basins are generally constructed of concrete and PVC installed in the second half of the 20th century 
and include a portion of the Bear Creek interceptor. Per Appendix C, a variety of side sewer 
materials were observed in the inspections conducted in these basins. Some side sewer 
maintenance issues were also noted, and both of the homes that responded to the survey had 
crawl space sump pumps. 

These basins should be ranked moderate priority by the City for pinpointing and reducing I/I. CIP I6 
in Chapter 7 includes a potential approach for reducing I/I in these basins. 

Basins 9A/9B 

Basins 9A/9B, ranked seventh overall for total I/I by V&A, have a moderate inflow ranking and a 
low rainfall-dependent I/I ranking. An I/I contribution of approximately 0.962 MG is expected from 
these basins during a 5-year, 24-hour storm per Table 3-3. As shown on Figure 1-2 and 1-3, 
concrete is the prevailing sewer main construction material in these basins, with some areas of PVC 
and clay. Sewer mains in these basins were generally installed in the mid-20th century, with a few 
dating to the 1930s. Appendix C describes a number of inspected side sewers in these basins, 
including observations of Orangeburg pipe and numerous maintenance issues. One surveyed 
property had a sump pump. 

These basins should be ranked moderate to low priority by the City for pinpointing and 
rehabilitation of I/I. CIP I7 in Chapter 7 includes a potential approach for reducing I/I in these 
basins. 

Basins 10A/10B 

Basin 10A/10B, ranked eighth overall and listed as priority eight, has low inflow and  
rainfall-dependent infiltration (RDI) rankings. These basins are estimated to contribute 0.401 MG of 
I/I during the 5-year, 24-hour storm. As shown on Figure 1-2 and 1-3, concrete is the prevailing 
sewer main construction material in these basins. Most mains were installed in the mid-20th 
century. Some side sewer maintenance issues are described in Appendix C. 

These basins should be ranked moderate to low priority by the City for pinpointing and reducing I/I. 
CIP I8 in Chapter 7 includes a potential approach for reducing I/I in these basins. 

Basin 11 

Basin 11 was ranked ninth out of 12 basins for total I/I by V&A and is estimated to contribute 
approximately 0.586 MG of I/I during the 5-year, 24-hour storm per Table 3-3. As shown on Figure 
1-2 and 1-3, both concrete and PVC sewer mains constructed in the second half of the 20th century 
are prevalent in this basin. Minimal side sewer inspection data was available. 

This basin should be ranked moderate to low priority by the City for pinpointing and reducing I/I. 
CIP I9 in Chapter 7 includes a potential approach for reducing I/I in these basins. 
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Basin 1/2A 

Basins 1 and 2A were ranked tenth out of 12 basins for total I/I by V&A, with an estimated I/I 
contribution of only 0.100 MG during a 5-year, 24-hour storm per Table 3-3. Accordingly, these 
basins should be considered relatively low priority for further I/I reduction and rehabilitation. 

Basin 7 (Kestrel LS) 

Basin 7 (tributary to the Kestrel LS) was ranked eleventh out of 12 basins for total I/I by V&A. With 
an estimated I/I contribution of only 0.023 MG of I/I during a 5-year, 24-hour storm per Table 3-3, 
this basin should be considered low priority for further I/I reduction and rehabilitation. 

Basin 2B (North Main LS) 

Basin 2B (tributary to the North Main LS) was ranked the lowest for total I/I of all basins monitored 
by V&A. With an estimated I/I contribution of only 0.008 MG during a 5-year, 24-hour storm per 
Table 3-3, this basin should be considered very low priority for further I/I reduction and 
rehabilitation. 
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6 | SYSTEM CAPACITY EVALUATION 

INTRODUCTION 
This chapter presents the capacity evaluation of the existing City of Ashland (City) wastewater 
collection system. Individual sewer system components were analyzed to determine their ability to 
meet policies and design criteria under both existing and projected 2042 flow conditions. The 
policies and design criteria are presented in Chapter 2, and the wastewater flow projections are 
presented in Chapter 3. The capital improvement projects resulting from the existing and projected 
flow conditions analyses are presented in Chapter 7. 

CRITERIA 

As described in Table 2-3 in Chapter 2, the following criteria were applied for the system capacity 
evaluation: 

• Sewers must be capable of conveying the peak hour flow (PHF) associated with the 5-year, 
24-hour storm without overflowing. 

• Existing facilities shall be allowed to experience surcharging up to 2.5 ft above invert. 
Conveyance trunks without services shall be allowed to experience surcharges limited to 2 
feet below manhole rim elevations. 

• New facilities shall be designed to prevent the hydraulic grade line (HGL) from exceeding 
75% of pipe capacity.  

The existing and 2042 projected peak hour flow rates described in Chapter 3 were utilized for the 
collection system analyses. Where areas of the existing collection system experienced surcharging 
in excess of the allowances described previously, improvements were identified with the goal of 
meeting the HGL requirements for new facilities.  

COLLECTION SYSTEM ANALYSES 

Hydraulic Model 

Background 

A computer-based hydraulic model of the existing sewer system was created for the analyses using 
the SewerGEMS® program and its built-in dynamic wave solver. The development and calibration of 
the hydraulic model is described in Appendix D. Separate scenarios were developed for evaluation 
of existing and 2042 PHF.  

Existing PHF Scenario 

The existing PHF scenario, utilizing the flow rates shown in Table 3-4, was run in the hydraulic 
model and the results are shown on Figure 6-1. The figure shows several locations where 
surcharging and overflows may occur in the collection system during peak hour flows. In the gravity 
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collection system, overflows may occur on A Street and along the Bear Creek Interceptor. In 
addition, surcharging without overflows will likely occur in other areas of the system.  

As-built drawings, pump curves, and pump on/off setpoints were not available for all pumps and all 
lift stations. Since insufficient information was available to accurately characterize the true 
operating points of the pumps at most lift stations, it was assumed for the hydraulic model 
analyses that the lift stations had sufficient pumping capacity to convey the peak hour influent flow 
rates. However, as described later on in this chapter, the Ashland Creek and Grandview Lift Stations 
(LS) may not have sufficient firm capacity to convey the PHF rate. Accordingly, additional 
surcharging and overflows beyond what is shown on Figure 6-1 may occur at or upstream of these 
lift stations. The hydraulic model still calibrated well, as described in Appendix D, even though 
some pumping operational information was assumed. 

2042 PHF Scenario 

The 2042 PHF scenario, utilizing the flow rates shown in Table 3-4, was run in the hydraulic model 
and the results are shown on Figure 6-2. The flow rates are similar, but slightly higher than those 
utilized for the existing PHF scenario. Accordingly, the results are generally similar to those shown 
on Figure 6-1, with some additional surcharging shown. The same assumptions regarding lift 
station capacity applied to the existing PHF scenario were also applied to the 2042 PHF scenario. 

2042 PHF Scenario with CIP Projects 

The 2042 PHF scenario was utilized as a basis to determine the capacity-related CIP projects 
required to meet the criteria described previously in this chapter. Existing facilities were identified 
as deficient if the surcharging limitations were exceeded, and replacement facilities were sized 
utilizing the 75% of pipe capacity requirement for the alignment that was replaced/upsized. Depth 
in the middle section of the pipe was utilized to evaluate the 75%-full criteria. Actual upstream and 
downstream depths may be higher or lower depending on hydraulic conditions. The recommended 
capacity related gravity collection system CIP projects are as follows: 

• Upsize Bear Creek Interceptor from approximately North Wightman Street to Tolman Creek 
Road (CIP SM2) 

• Upsize constriction on North Wightman Street north of East Main Street (CIP SM3) 

• Upsize sewer main in A Street from North 1st Street to 8th Street (CIP SM4) 

• Upsize bottleneck upstream of West Nevada Street (CIP SM5) 

• Upsize sewer main in Siskiyou Boulevard from Morton Street to Beach Street (CIP SM6) 

• Upsize sewer main in Siskiyou Boulevard at intersection with Wightman Street and Indiana 
Street (CIP SM7) 

• Upsize sewer main in Homes Avenue from Walker Avenue to Normal Avenue (CIP SM8) 

• Upsize sewer main in Mountain View Cemetery (CIP SM9) 

These CIP projects are described in greater detail in Chapter 7 and shown on Figure 7-1.  
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Lift Stations 

In conjunction with the gravity collection system, the lift stations were evaluated to ensure 
sufficient capacity to convey the peak hour flow associated with the 5-year, 24-hour storm.  
Table 6-1 presents the existing lift station firm capacities from Chapter 1 and the approximate peak 
hour influent flow rate to each of the lift stations under existing and 2042 conditions. 

Table 6-1 

Lift Station Capacity Evaluation 

 

As shown in Table 6-1, the Ashland Creek and Grandview LS do not have sufficient firm capacity to 
convey the design peak hour influent flow rates. The following CIP projects have been identified to 
increase the capacity of these stations and are described in greater detail in Chapter 7. 

• Upsize capacity of Ashland Creek LS (CIP LS1) 

• Upsize capacity of Grandview LS (CIP LS2) 

Table 6-2 presents the estimated emergency response time required in the event of electrical, 
mechanical, or other failure at each of the pump stations where the existing pump setpoints were 
provided. The methodology utilized for the calculation is described in the table footnotes. 

Lift Station

Existing 

Firm Capacity 

(gpm)
1

Existing PHF 

Influent Flowrate

(gpm)
2

Existing 

Surplus/Deficient 

Capacity

(gpm)

2042 PHF

Influent Flowrate

(gpm)
2

2042 

Surplus/Deficient 

Capacity

(gpm)

Ashland Creek 4,400 5,200 -800 5,300 -900

Grandview 154 236 -82 238 -84

North Main 490 29 461 30 460

Kestrel 520 59 461 60 460

Shamrock 100 21 79 21 79

Winburn 150 4 146 4 146

Creek Drive 150 18 132 18 132

1 = Per Table 1-1.

2 = Approximate maximum influent flowrate from hydraulic model.
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Table 6-2 

Estimated Required Emergency Response Time 

 

The analysis shows that, for the lift stations where pump setpoint information was available, the 
City generally will have 30 minutes or longer to respond and implement bypass pumping before 
wetwell overflow occurs (as described in the table footnotes, this assumes that the wetwell will be 
the first overflow point, prior to any overflows in the upstream collection system). The exception to 
this is the Grandview LS, which would potentially overflow only a few minutes after alarm if a 
failure occurred during peak hour flows. The City may want to consider I/I reduction projects in the 
upstream basin and/or permanent backup power with automatic transfer at this lift station. 

ALTERNATIVES ANALYSIS 
The following section discusses the capacity-related CIP projects and the alternative approach of 
reducing I/I for each project. I/I reduction impacts on WWTP energy usage is also discussed.  

Increasing Capacity vs. Reducing I/I 

The effectiveness of I/I reduction projects varies depending on numerous factors. Depending on 
the level of commitment in pinpointing I/I and targeting all identified sources (including those on 
private property), I/I reduction projects can have varying degrees of success. Accordingly, to be 
conservative, the capacity-related improvement projects described in Chapter 7 do not assume any 
I/I reduction will be achieved in the system. However, successful I/I reduction projects may reduce 
the intensity of surcharging/overflows, and in some cases may eliminate the need for an upsizing 
project entirely. The following sections describe the potential of I/I reduction to reduce the need 
for the capacity-related CIP projects. 

Lift Station

Existing Required 

Response Time

(min)1

2042 Required 

Response Time

(min)1

Ashland Creek Unknown
2

Unknown
2

Grandview 4 4

North Main 52 50

Kestrel 30 29

Shamrock 34 34

Winburn 257 257

Creek Drive Unknown2 Unknown2

1 = Required response time in the event of station failure during 

peak hour flow. Calculated based on wetwell volume between 

lead pump on setpoint + 1 foot (assumed alarm setpoint) and 

ground elevation. Does not account for possible surcharging and 

overflows in the upstream collection system that may occur 

before wetwell overflow.

2 = Pump setpoint information not available.
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Gravity Collection System Capacity-Related CIP Projects 

The projects described in the following section are capacity-related improvement projects in the 
gravity collection system. These projects (and others not specifically related to capacity) are 
described in greater detail in Chapter 7. 

CIP SM2: Bear Creek Interceptor from North Wightman Street to Tolman Creek Road 

This section of this alignment east of Walker Avenue is anticipated to carry a peak flow rate of 
approximately 1,700 gpm in 2042, while the section to the west of Walker Avenue is anticipated to 
carry a peak flow rate of approximately 2,200 gpm. Calculated full flow capacities in the existing 12-
inch diameter sewer main are less than 1,000 gpm in many areas of the alignment due to shallow 
slopes. Based on the tributary basin flow rates presented in Chapter 3, a substantial I/I reduction 
would be required to eliminate the need for this capacity improvement project. However, any I/I 
reduction will reduce the magnitude of surcharging and overflows experienced during peak flows. 

CIP SM3: North Wightman Street from East Main Street, North to Existing 12” Sewer Main  

This project represents a bottleneck in the collection system between two sections of larger 
diameter pipe, so it would still be recommended if I/I reductions were achieved. The existing sewer 
main has a calculated full flow capacity of approximately 900 gpm and is anticipated to carry a 2042 
peak flow rate of approximately 1,000 to 1,100 gpm. 

CIP SM4: A Street from North 1st Street to 8th Street 

This project replaces an extremely old sewer main in the downtown area and conveys most of the 
flow from Basins 4I and 4J.  Due to the age, criticality, and capacity limitations of the existing main, 
the project is recommended for completion regardless of upstream I/I reductions. The 2042 peak 
flow rates at the downstream end of the alignment are anticipated to approach 1,800 gpm, while 
the existing calculated full-flow capacity along the majority of the alignment is less than 700 gpm. If 
upstream I/I rehabilitation projects reduce the peak flow rates, the diameter of the main installed 
could potentially be reduced in diameter, but the cost savings of reducing pipe diameter by one 
nominal size are generally insignificant in the context of total sewer main replacement. 

CIP SM5: Bottleneck Upstream of West Nevada Street 

This project represents a bottleneck in the collection system between two sections of larger 
diameter pipe, so its completion would still be recommended if I/I reductions were achieved. The 
calculated full flow capacity is less than 200 gpm along portions of the alignments. 2042 peak flow 
rates along the alignments is estimated to range from approximately 250 to 350 gpm. 

CIP SM6: Siskiyou Boulevard from Morton Street to Beach Street  

This upsizing project is associated with the need to convey an estimated 2042 peak flow rate of 
over 900 gpm through a portion of the alignment; existing calculated full flow capacity is 
approximately 700 gpm. Upstream I/I reduction in Basin 4J will reduce the magnitude of 
surcharging and/or overflows during peak flow conditions. 

CIP SM7: Siskiyou Boulevard, Intersection with Wightman Street and Indiana Street 
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This upsizing project is associated with the need to convey an estimated 2042 peak flow rate 
approaching 900 gpm through a portion of the alignment. Existing calculated full flow capacity is 
approximately 600 gpm. Upstream I/I reduction in Basin 9B will reduce the magnitude of 
surcharging and/or overflows during peak flow conditions. 

CIP SM8: Homes Avenue from Walker Avenue to Normal Avenue 

This main may need to convey 300 gpm or more during 2042 peak hour flow rates, which may 
exceed the capacity of the existing mains. A portion of the existing alignment has a calculated full 
flow capacity of approximately 150 gpm. The Shamrock LS is responsible for a significant 
component of the peaking flow rates in this area. Reducing the discharge flow rate when the LS is 
replaced (CIP LS5) may reduce the need for this CIP project.  

CIP SM9: Mountain View Cemetery Sewer Main 

This main may need to convey 200 gpm or more during 2042 peak hour flow rates, which may 
exceed the capacity of the existing mains. A portion of the existing alignment has a calculated full 
flow capacity of less than 120 gpm.  The Shamrock LS is responsible for a significant component of 
the peaking flow rates in this area. Reducing the discharge flow rate when the LS is replaced  
(CIP LS5) may reduce the need for this CIP project.  

Lift Station Capacity-Related CIP Projects 

The projects described in the following section are capacity-related lift station improvement 
projects. These projects (and others not specifically related to capacity) are described in greater 
detail in Chapter 7. 

CIP LS1 – Upsize Capacity of Ashland Creek LS 

It is estimated that the Ashland Creek LS will need to convey approximately 5,300 gpm during 2042 
peak hour flow rates, which exceeds the present firm capacity of 4,400 gpm. Because a significant 
portion of the gravity collection system is tributary to the Ashland Creek LS, I/I reduction efforts will 
reduce the magnitude of surcharging and overflows that occur at the station. However, due to its 
criticality, the City should still consider expanding the capacity of this station to handle design peak 
flows. 

CIP LS2 – Upsize Capacity of Grandview LS 

The estimated 2042 peak flow rate of approximately 240 gpm from Basin 3 exceeds the firm 
capacity of the Grandview LS by approximately 90 gpm. This basin is an excellent candidate for I/I 
reduction efforts (CIP I4) prior to the lift station upsizing project, as the majority of peak flow rates 
are expected to be from I/I entering the relatively small basin. Depending on the success of I/I 
reduction projects in Basin 3, CIP LS2 may be unnecessary. 

WWTP Energy Use and I/I Reduction 

I/I reduction efforts will reduce the volume of flow entering the WWTP, and accordingly will reduce 
the amount of energy consumed at the WWTP. Actual energy cost per gallon removed was not 
available, and actual I/I reduction from construction projects is difficult to estimate. However, 
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when I/I construction projects are proposed based on the results of the I/I evaluation projects,  
(CIP I#) described in Chapter 7, analyses can then be performed estimating the volume of I/I that 
may be removed from the collection system and the corresponding energy use reduction at the 
WWTP.  
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7 | CAPITAL IMPROVEMENT PLAN 

INTRODUCTION 
This chapter presents the 20-year capital improvement plan (CIP) for the City of Ashland’s (City) sanitary 
sewer collection system. As discussed in Chapter 4 (Condition Assessment), Chapter 5 (I/I Reduction Plan), 
and Chapter 6 (System Capacity Evaluation), a number of collection system improvement projects are 
required to provide the desired level of service to the City’s customers. In some areas, the City has flexibility 
in applying its resources towards capacity improvements or reduction of I/I, as both can result in progress 
towards a system capable of conveying the peak hour flow associated with a 5-year, 24-hour storm.  
Chapter 8 describes the financial analysis associated with the CIP.   

A Capital Improvement Plan number, herein referred to as a CIP number, has been assigned to each 
improvement. Numbers were assigned to the improvements as shown on Figure 7-1. The improvements are 
organized and presented in this chapter according to the following primary categories. Note: The number 
symbol will be replaced with a corresponding improvement number in the descriptions. 

• I/I Evaluation Projects (CIP I#) 

• I/I Reduction and Gravity Collection System Improvement Projects (CIP SM#) 

• Lift Station Projects (CIP LS#) 

• Miscellaneous Improvements (CIP M#) 

The remainder of this chapter presents a brief description of each group of improvements, the criteria for 
prioritization, the basis for the cost estimates, and the schedule for implementation. 

For planning purposes, the improvement projects described herein are based on one alternative route or 
conventional concept for providing the necessary improvement. Other methods of achieving the same 
result, such as obtaining flow capacity increases by adding one large gravity main versus using multiple 
gravity pipes, force main/gravity main combinations, or multiple force mains, should be considered during 
design to ensure the best and lowest cost alternative design is selected. Further evaluation should be 
performed when more information is available regarding when and where future developments will occur. 

I/I EVALUATION PROJECTS 
The first group of CIP projects described in this chapter address the further pinpointing and reduction of I/I 
in the collection system. The basins are presented in order of priority for I/I rehabilitation, based on the 
analyses described in Chapter 5. For each basin or set of basins, it is recommended that investigation to 
pinpoint I/I be conducted before rehabilitation or replacement of the collection system takes place. This will 
improve the likelihood of directly targeting and removing I/I, and best applying the City’s financial resources. 
Table 7-1 lists the estimated unit costs for several I/I techniques, assuming that the City contracts for these 
services. If City staff complete these evaluations, the total cost may be lower. 

It is recommended that the I/I evaluation projects are performed in an iterative process starting with CIP I4 
as a pilot program. If CIP I4 is successful at pinpointing I/I then the additional I/I  targeting projects should be 
carried out. However, if CIP I4 is unsuccessful at locating I/I sources then the I/I pinpointing projects should 
be skipped and the City should proceed with a systematic annual program for I/I reduction, project CIP SM1, 
in the basins that are known to have the highest I/I. 

 

 



CHAPTER 7                                CITY OF ASHLAND COMPREHENSIVE SANITARY SEWER COLLECTION SYSTEM MASTER PLAN 

 

 

7-2 J:\DATA\COA\1019-203 SAN SEWER MP\10 REPORTS\07_COA CSSCSMP CHAPTER 7 - CAPITAL IMPROVEMENT PLAN.DOCX (4/8/2022 3:14 PM) 

Table 7-1 

I/I Evaluation Technique Unit Costs 

 

CIP I1: Pinpoint I/I Sources in Basins 4I/4J 

Description: As described in Chapter 5, Basins 4I and 4J (which includes the Railroad District) are a 
significant source of I/I entering the collection system. This project will further pinpoint sources of I/I in 
these basins to better inform the scope of CIP SM1. 

Project: Pinpoint I/I sources in Basins 4I and 4J and make recommendations for I/I reduction projects (CIP 
SM1). 

Estimated Cost: 

• Additional flow monitoring - $20,000.  

• Smoke and dye testing - $125,000. 

• Additional side sewer video inspections - $10,000. 

• Engineering analysis and report - $20,000 

• Total: $175,000 

CIP I2: Pinpoint I/I Sources in Basins 8A/8B/8C 

Description: As described in Chapter 5, Basins 8A/8B/8C are believed to be a significant source of I/I 
entering the collection system. This project will further pinpoint sources of I/I in these basins to better 
inform the scope of CIP SM1. 

Project: Pinpoint I/I sources in Basins 8A/8B/8C and the Bear Creek Interceptor in the vicinity. Make 
recommendations for I/I reduction projects (CIP SM1). 

Estimated Cost:  

• Additional flow monitoring - $10,000.  

• Smoke and dye testing - $49,000. 

• Additional side sewer video inspections - $5,000. 

• Engineering analysis and report - $10,000 

• Total: $74,000 

CIP I3: Pinpoint I/I Sources in Basin 12 

Description: As described in Chapter 5, Basin 12 is believed to be a significant source of I/I entering the 
collection system. This project will further pinpoint sources of I/I in this basin to better inform the scope of 
CIP SM1. 

Project: Pinpoint I/I sources in Basin 12 and make recommendations for I/I reduction projects (CIP SM1). 

Estimated Cost:  

I/I Evaluation Technique Estimated Unit Cost

In-stream Flow Monitoring $5000/location/month

Smoke Testing $1.30/LF of sewer main

Side Sewer Video Inspection $500/ea
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• Additional flow monitoring - $10,000.  

• Smoke and dye testing (by City) - $52,000. 

• Additional side sewer video inspections - $5,000. 

• Engineering analysis and report - $10,000 

• Total: $77,000 

CIP I4: Pinpoint I/I Sources in Basin 3 

Description: As described in Chapter 5, Basin 3 is believed to be a significant source of I/I entering the 
collection system. This project will further pinpoint sources of I/I in these basins to better inform the scope 
of CIP SM1. Due to the small size of this basin, it can be considered as an I/I reduction pilot project. 

Project: Pinpoint I/I sources in Basin 3 and make recommendations for I/I reduction projects (CIP SM1). 

Estimated Cost:  

• Additional flow monitoring - $5,000.  

• Smoke and dye testing - $16,000. 

• Additional side sewer video inspections - $2,000. 

• Engineering analysis and report - $10,000 

• Total: $33,000 

CIP I5: Pinpoint I/I Sources in Basins 4A/4B/4C/4D/4E/4F/4G/4H/4K 

Description: As described in Chapter 5, Basins 4A/4B/4C/4D/4E/4F/4G/4H/4K are believed to be a 
significant source of I/I entering the collection system. This project will further pinpoint sources of I/I in 
these basins to better inform the scope of CIP SM1. 

Project: Pinpoint I/I sources in Basins 4A/4B/4C/4D/4E/4F/4G/4H/4K and make recommendations for I/I 
reduction projects (CIP SM1). 

Estimated Cost:  

• Additional flow monitoring - $30,000.  

• Smoke and dye testing - $171,000. 

• Additional side sewer video inspections - $15,000. 

• Engineering analysis and report - $20,000 

• Total: $236,000 

CIP I6: Pinpoint I/I Sources in Basins 5/6A/6B/6C/6D/6E 

Description: As described in Chapter 5, Basins 5/6A/6B/6C/6D/6E are believed to be a significant source of 
I/I entering the collection system. This project will further pinpoint sources of I/I in these basins to better 
inform the scope of CIP SM1. 

Project: Pinpoint I/I sources in Basins 5/6A/6B/6C/6D/6E and the Bear Creek Interceptor in the vicinity. 
Make recommendations for I/I reduction projects (CIP SM1). 

Estimated Cost:  

• Additional flow monitoring (by City) - $10,000.  
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• Smoke and dye testing (by City) - $41,000. 

• Additional side sewer video inspections (by City) - $5,000. 

• Engineering analysis and report - $10,000 

• Total: $66,000 

CIP I7: Pinpoint I/I Sources in Basins 9A/9B 

Description: As described in Chapter 5, Basins 9A/9B are believed to be a significant source of I/I entering 
the collection system. This project will further pinpoint sources of I/I in these basins to better inform the 
scope of CIP SM1. 

Project: Pinpoint I/I sources in Basins 9A/9B and make recommendations for I/I reduction projects (CIP 
SM1). 

Estimated Cost:  

• Additional flow monitoring - $20,000.  

• Smoke and dye testing - $124,000. 

• Additional side sewer video inspections - $10,000. 

• Engineering analysis and report - $20,000 

• Total: $174,000 

CIP I8: Pinpoint I/I Sources in Basins 10A/10B 

Description: As described in Chapter 5, Basins 10A/10B are believed to be a significant source of I/I entering 
the collection system. This project will further pinpoint sources of I/I in these basins to better inform the 
scope of CIP SM1. 

Project: Pinpoint I/I sources in Basins 10A/10B and make recommendations for I/I reduction projects (CIP 
SM1). 

Estimated Cost:  

• Additional flow monitoring (by City) - $10,000.  

• Smoke and dye testing (by City) - $38,000. 

• Additional side sewer video inspections (by City) - $5,000. 

• Engineering analysis and report - $10,000 

• Total: $63,000 

CIP I9: Pinpoint I/I Sources in Basin 11 

Description: As described in Chapter 5, Basin 11 is believed to be a significant source of I/I entering the 
collection system. This project will further pinpoint sources of I/I in these basins to better inform the scope 
of CIP SM1. 

Project: Pinpoint I/I sources in Basin 11 and make recommendations for I/I reduction projects (CIP SM1). 

Estimated Cost:  

• Additional flow monitoring (by City) - $15,000.  

• Smoke and dye testing (by City) - $64,000. 

• Additional side sewer video inspections (by City) - $8,000. 
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• Engineering analysis and report - $15,000 

• Total: $102,000 

I/I REDUCTION AND GRAVITY COLLECTION SYSTEM IMPROVEMENT 
PROJECTS 
The second group of CIP projects described in this chapter address construction of gravity collection system 
projects to reduce I/I, improve capacity in the collection system, and resolve other deficiencies. As described 
in Chapter 6, the collection system has several capacity deficiencies which will likely result in surcharging 
and/or overflows if the system experiences the existing peak hour flow estimated in Chapter 3. The upsizing 
projects described in this section are intended to provide sufficient capacity to convey the projected 2042 
peak hourly flow described in Table 3-3 without reductions in I/I. The City’s commitment to reducing I/I in 
the collection system may result in the ability to delay or reduce the scope of some upsizing projects, 
depending on the success of I/I reduction efforts. 

Project costs for the proposed improvements were estimated based on costs of similar recently constructed 
sewer projects and are presented in 2022 dollars. The unit costs for each pipe size are based on estimates of 
all construction-related improvements, such as materials and labor for installation, services, manholes, 
connections to the existing system, trench restoration, asphalt surface restoration, and other work for a 
complete installation. Project cost estimates for sewer pipe projects were determined from the unit costs 
(i.e., cost per foot-length) shown in Table 7-2 and the proposed diameter and approximate length of each 
improvement. The costs shown in Table 7-2 include indirect costs estimated at 50 percent of the 
construction cost for engineering preliminary design, final design, construction contract administration, 
project administration, permitting, and legal and administrative services. 

Table 7-2 

Gravity Sewer Pipe Unit Costs 

 

The final cost of the projects will depend on actual labor and material costs, actual site conditions, 
productivity, competitive market conditions, final project scope, final project schedule, and other variable 
factors. As a result, the final project costs will likely vary from those presented. Because of these factors, 
funding needs must be carefully reviewed prior to making specific financial decisions or establishing final 
budgets. 

CIP SM1: Annual I/I Reduction and Collection System Replacement Project Allowance 

Description: The City is committed to reducing I/I and has the general goal of replacing the entire collection 
system on an interval of approximately 100 years. Replacement of the entire collection system over a 100-

Sewer Main 

Diameter

(in.)

Project Cost per 

Linear Foot

(2022 $ per LF)

8 $275

10 $285

12 $295

15 $320

18 $350

24 $375
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year span would require an average annual investment of approximately $2M based on the project cost per 
linear foot described in Table 7-2. It is assumed that this level of investment in the sewer system is currently 
unrealistic, and some of this work is anticipated to be completed at discounted rates by City crews, or by 
less-costly trenchless methods. An annual allowance of $100,000 has been identified for this project. 

Project: Based on the results of CIP Projects I1 through I9, prioritize replacement of the collection system in 
areas where I/I is identified to be the most significant. Replace other areas of the collection system as 
necessary due to age, structural issues and other defects. 

Estimated Cost: $100,000 annually. 

CIP SM2: Bear Creek Interceptor from North Wightman Street to Tolman Creek Road 

Description: Based on the results of the capacity analyses described in Chapter 6, the system may 
experience surcharging and/or overflows under peak flow conditions along the section of the Bear Creek 
Interceptor located between approximately North Wightman Street and Tolman Creek Road. This section of 
the interceptor is constructed primarily of 12-inch diameter concrete and unknown pipe material installed in 
the 1960s. 

Project: Replace the section of the interceptor from approximately North Wightman Street to approximately 
Walker Avenue (approximately 1,700 LF) with 18-inch diameter PVC sewer main. Replace the section of the 
interceptor from approximately Walker Avenue to approximately Tolman Creek Road (approximately 4,100 
LF) with 15-inch diameter PVC sewer main. Inverts along the alignment should be adjusted to mitigate 
existing shallow slopes. 

Estimated Cost: $2,000,000 

CIP SM3: North Wightman Street from East Main Street, North to Existing 12” Sewer Main  

Description: Based on the results of the capacity analyses described in Chapter 6, the system may 
experience surcharging and/or overflows under peak flow conditions due to a constriction in North 
Wightman Street north of East Main Street. Approximately 1,050 LF of existing 8-inch diameter PVC sewer 
separates the upstream 12-inch diameter sewer main in Wightman Street south of East Main Street from 
the downstream 12-inch diameter sewer main that drains to the Bear Creek interceptor. 

Project: Upsize approximately 1,050 LF of existing sewer main to 12-inch diameter to reduce the hydraulic 
constriction in the collection system. 

Estimated Cost: $310,000 

CIP SM4: A Street from North 1st Street to 8th Street 

Description: Based on the results of the capacity analyses described in Chapter 6, the system may 
experience surcharging and/or overflows under peak flow conditions along A Street between approximately 
North 1st Street and 8th Street. This alignment (approximately 2,600 LF) is constructed primarily of 10-inch 
diameter clay sewer pipe of unknown age. 

Project: Upsize approximately 2,600 LF of existing sewer main to 18-inch diameter PVC to alleviate the risk 
of surcharging and overflows. Adjust sewer main inverts to mitigate existing shallow slopes. 

Estimated Cost: $910,000 

CIP SM5: Bottleneck Upstream of West Nevada Street 

Description: Based on the results of the capacity analyses described in Chapter 6, the system may 
experience surcharging and/or overflows under peak flow conditions due to constrictions in the collection 
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system upstream of West Nevada Street. The specific project locations are shown on Figure 7-1 and are 
summarized in a bulleted list below. These projects generally consist of upsizing sections of 6-inch diameter 
sewer main that separate upstream and downstream 12-inch diameter sewer mains. 

• Approximately 325 LF of 12-inch diameter sewer main on easement between West Nevada Street 
and Cambridge Street 

• Approximately 225 LF of 12-inch diameter sewer main in Cambridge Street 

• Approximately 140 LF of 12-inch diameter sewer main on easement between Cambridge Street and 
Randy Street 

• Approximately 170 LF of 12-inch diameter sewer main in Otis Street between Drager Street and 
Willow Street 

Project: Upsize approximately 860 LF of existing sewer main to 12-inch diameter to reduce the hydraulic 
constriction in the collection system. 

Estimated Cost: $260,000 

CIP SM6: Siskiyou Boulevard from Morton Street to Beach Street  

Description: Based on the results of the capacity analyses described in Chapter 6, the system may 
experience surcharging and/or overflows under peak flow conditions due to a lack of capacity in the existing 
8-inch diameter sewer main in Siskiyou Boulevard between Morton Street and Beach Street (approximately 
830 LF). 

Project: Upsize approximately 830 LF of existing 8-inch diameter sewer main to 10-inch diameter to improve 
collection system conveyance capacity. The cost estimate is increased for this project due to a congested 
area. 

Estimated Cost: $290,000 

CIP SM7: Siskiyou Boulevard, Intersection with Wightman Street and Indiana Street 

Description: Based on the results of the capacity analyses described in Chapter 6, the system may 
experience surcharging and/or overflows under peak flow conditions due to a constriction in Siskiyou 
Boulevard at the intersection with Wightman Street and Indiana Street. Approximately 160 LF of existing 8-
inch diameter sewer main separate upstream and downstream 12-inch diameter sewer main. 

Project: Upsize approximately 160 LF of existing 8-inch diameter sewer main to 12-inch diameter to alleviate 
the constriction. 

Estimated Cost: $50,000 

CIP SM8: Homes Avenue from Walker Avenue to Normal Avenue 

Description: Based on the results of the capacity analyses described in Chapter 6, the system may 
experience surcharging and/or overflows under peak flow conditions due to a lack of capacity in the existing 
8-inch and 10-inch diameter concrete sewer main (installed 1940s) in Homes Avenue from Walker Avenue 
to Normal Avenue (approximately 1,370 LF). 

Project: Replace approximately 1,370 LF of existing 8-inch and 10-inch diameter concrete sewer main with 
12-inch diameter PVC. 

Estimated Cost: $410,000 
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CIP SM9: Mountain View Cemetery Sewer Main 

Description: Based on the results of the capacity analyses described in Chapter 6, the system may 
experience surcharging and/or overflows under peak flow conditions due to a lack of capacity in the existing 
6-inch diameter clay sewer main in Mountain View Cemetery between Ashland Street and Normal Avenue 
(approximately 790 LF). 

Project: Replace approximately 790 LF of existing 6-inch diameter clay sewer main with 8-inch diameter 
PVC. 

Estimated Cost: $220,000 

CIP SM10: Maple Street from Chestnut Street to Scenic Drive 

Description: The City has identified the 6-inch diameter concrete sewer main (installed 1940s) in Maple 
Street from Chestnut Street to Scenic Drive as a priority replacement project. 

Project: Replace approximately 760 LF of existing 6-inch diameter concrete sewer main with 8-inch diameter 
PVC. 

Estimated Cost: $210,000 

CIP SM11: South Mountain Avenue from Prospect Street to Ashland Street 

Description: The City has identified the 6-inch diameter concrete sewer main (installed 1930s) in South 
Mountain Avenue from Ashland Street to Prospect Street as a priority replacement project. 

Project: Replace approximately 1,270 LF of existing 6-inch diameter concrete sewer main with 8-inch 
diameter PVC. 

Estimated Cost: $350,000 

CIP SM12: Iowa Street and Harrison Street Sewer Mains 

Description: The City has identified the circa 1912 6-inch diameter (clay and unknown material) sewer mains 
in Iowa Street from Gresham Street to Harrison Street and in Harrison Street from Iowa Street to Siskiyou 
Boulevard as a priority replacement project. 

• Approximately 1,370 LF of 8-inch diameter sewer main in Iowa Street from Gresham Street to 
Harrison Street 

• Approximately 1,070 LF of 8-inch diameter sewer main in Harrison Street from the manhole south of 
Iowa Street to Siskiyou Boulevard 

Project: Replace approximately 2,440 LF of existing 6-inch diameter sewer main with 8-inch diameter PVC.  

Estimated Cost: $680,000 

CIP SM13: Replacement of Orangeburg Sewer Mains 

Description: Approximately 560 LF of 6-inch diameter Orangeburg sewer mains remain in service on Roca 
Street south of the intersection with Fern Street, and on easement south of the west end of Prospect Street. 
Orangeburg pipe is beyond its useful lifespan and at risk of structural failure, and should be prioritized for 
replacement.  

Project: Replace approximately 560 LF of existing 6-inch Orangeburg sewer main with 8-inch diameter PVC. 
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Estimated Cost: $160,000 

LIFT STATION PROJECTS 
The third group of CIP projects described in this chapter address construction of lift station improvements to 
address capacity deficiencies and other problems. The lift station capacity improvement projects described 
in this section are intended to provide sufficient capacity to convey the projected 2042 peak hourly flow 
described in Table 3-3 without reductions in I/I. The City’s commitment to reducing I/I in the collection 
system may result in the ability to delay or reduce the scope of some upsizing projects, depending on the 
success of I/I reduction efforts. 

Project costs for the proposed improvements were estimated based on costs of similar recently constructed 
projects, including indirect costs, and are presented in 2022 dollars.  

CIP LS1 – Upsize Capacity of Ashland Creek LS 

Description: The existing capacity of the Ashland Creek Lift Station (LS)(approximately 4,500 to 4,600 gpm 
per Chapter 1) is insufficient to pump the estimated 2042 design peak flow rate tributary to the lift station 
(estimated to be approximately 5,300 gpm). As described in Chapter 1, the lift station’s maximum flow rate 
may be limited by the WWTP headworks and UV treatment process. Accordingly, additional improvements 
may be required at the WWTP. These potential improvements have not been evaluated as part of this 
CSSCSMP. Surcharging of manholes in the vicinity of the treatment plant may occur depending on the 
control settings for the pumps. The CSSCSMP analyses assumed that this surcharging could be mitigated by 
modifying these controls and that upsizing pipes in the WWTP vicinity to meet City design surcharging 
standards described in Chapter 2 was not necessary. 

Project: Upsize the Ashland Creek LS to a firm capacity of approximately 5,300 gpm to ensure that the lift 
station can convey the design peak hour flow from the collection system. Note: WWTP data may be required 
to support this discharge flow rate but was not evaluated as part of the CSSCSMP. 

Estimated Cost: $1,100,000 

CIP LS2 – Upsize Capacity of Grandview LS 

Description: The estimated 2042 design peak flow rate tributary to the Grandview LS is estimated to be 
approximately 240 gpm, which exceeds the 154 gpm firm capacity described in Chapter 1. Because a 
significant component of flow in the Grandview LS basin (Basin 3) is attributable to I/I (reference Chapter 5), 
this project may be delayed or determined to be unnecessary depending on the results of any I/I reduction 
projects which are completed in the basin. 

Project: Upsize the Grandview LS firm capacity to approximately 250 gpm. The 4-inch diameter force main 
may also need to be upsized depending on the selected pumping capacity. 

Estimated Cost: $300,000 

CIP LS3: Replacement of Kestrel LS 

Description: The Kestrel LS is approximately 30 years old and has numerous O&M-related issues. It is 
recommended that the station be replaced in the near future to address these problems. The steel force 
main should also be evaluated for potential replacement with a new force main constructed with modern 
materials. 
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Project: Replace the Kestrel LS with a 520 gpm duplex submersible configuration lift station. Replace the 
existing force main with approximately 400 LF of 6-inch-diameter DI, PVC, or HDPE pipe. The City’s FY2019 
20-year CIP budgeted $350,000 for this project to be completed in FY2030. 

Estimated Cost: $1,000,000 

CIP LS4: Pump Replacement at Creek Drive LS 

Description: The Creek Drive LS experiences frequent clogging with non-dispersable materials. Customer 
education has been ineffective in preventing the issue from recurring. 

Project: Replace the Creek Drive LS pumps with macerating or screw-impeller-type pumps that can better 
handle the non-dispersable materials that frequently clog the wetwell. 

Estimated Cost: $60,000 

CIP LS5: Replacement of Shamrock LS 

Description: The Shamrock LS is approximately 50 years old and has several O&M-related issues. It is 
recommended that the station be replaced in the near future with a modern submersible lift station. The 
steel force main should also be replaced with a new force main constructed with modern materials. 

Project: Replace the Shamrock LS with a 100 gpm duplex submersible configuration lift station. Replace the 
existing force main with approximately 240 LF of 4-inch diameter DI, PVC, or HDPE pipe. 

Estimated Cost: $550,000 

CIP LS6: Replacement of North Main Lift Station Force Main 

Description: While the lift station itself is of relatively recent construction, the North Main LS discharges to 
an aging 4-inch diameter asbestos cement (AC) force main that is approximately 600 feet in length. Due to 
the age of this force main and the unsuitable material, it is recommended that it be preventively replaced. 

Project: Replace the existing North Main LS AC force main with approximately 600 LF of 4” DI, PVC or HDPE 
pipe. 

Estimated Cost: $180,000 

MISCELLANEOUS PROJECTS 
The final group of CIP projects described in this chapter address miscellaneous projects that do not fit into 
the other three CIP categories. Costs are presented in 2022 dollars. 

CIP M1: CSSCSMP Update 

Description: In order to update flow projections and re-cast the CIP as necessary, the CSSCSMP should be 
updated on an interval of approximately 10 years. 

Project: Update the City’s CSSCSMP on a 10-year interval. 

Estimated Cost: $300,000/update 
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PRIORITIZING IMPROVEMENTS 
The existing system improvements were prioritized by the City based on the perceived need for the 
improvement to be completed prior to projects with fewer deficiencies or less risk of damage due to failure 
of the system. Future projects that are not identified as part of the City’s CIP may become necessary. Such 
projects may be required to remedy an emergency situation or address unforeseen problems. Due to 
budgetary constraints, the completion of such projects may require modifications to the recommended CIP. 
The City retains the flexibility to reschedule, expand, or reduce the projects included in the CIP and to add 
new projects to the CIP, as best determined by rate payers and the City Council, when new information 
becomes available for review and analysis. 

SCHEDULE OF IMPROVEMENTS 
The results of prioritizing the improvements were used to assist in establishing an implementation schedule 
that can be used by the City for preparing its CIP. The implementation schedule for the proposed 
improvements is shown in Table 7-3. It should be noted that the implementation schedule shown is, to 
some extent, flexible. The implementation schedule should be modified based on City preferences and 
budget. The City should review Table 7-3 at least annually and reprioritize as necessary to match budget, 
flows, growth, and other City conditions/priorities. The City will identify and schedule the I/I evaluation 
studies (CIP I#) and allocate the annual replacement project allowance (CIP SM1) during the annual budget 
process. This provides the City with the flexibility to coordinate these projects with road or other projects 
within the same area.  

Future Project Cost Adjustments 

All cost estimates shown in the tables are presented in 2022 dollars. Therefore, it is recommended that 
future costs be adjusted to account for the effects of inflation and changing construction market conditions 
at the actual time of project implementation. Future costs can be estimated using the Engineering News 
Record Construction Cost Index or by applying an estimated rate of inflation that reflects the current and 
anticipated future market conditions. 
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Table 7-3 

Proposed CIP Implementation Schedule 

 

 

Estimated
CIP Cost
No. Project Description (2022 $) 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 to 2042

I1 Pinpoint I/I Sources in Basin 4I/4J $175,000 $88K $88K

I2 Pinpoint I/I Sources in Basins 8A/8B/8C $74,000 $37K $37K

I3 Pinpoint I/I Sources in Basin 12 $77,000 $39K $39K

I4 Pinpoint I/I Sources in Basin 3 $33,000 $33K

I5 Pinpoint I/I Sources in Basins 4A/4B/4C/4D/4E/4F/4G/4H/4K $236,000 $118K $118K

I6 Pinpoint I/I Sources in Basins 5/6A/6B/6C/6D/6E $66,000 $66K

I7 Pinpoint I/I Sources in Basins 9A/9B $174,000 $174K

I8 Pinpoint I/I Sources in Basins 10A/10B $63,000 $63K

I9 Pinpoint I/I Sources in Basin 11 $102,000 $102K

$1,000,000 $33K $163K $163K $0K $0K $0K $0K $0K $0K $0K $118K $523K

SM1 Annual I/I Reduction and Collection System Replacement Project Allowance $2,100,000 $100K $100K $100K $100K $100K $100K $100K $100K $100K $100K $100K $1.0M

SM2 Upsize Bear Creek Interceptor from Wightman Street to Tolman Creek Road $2,000,000 $400K $400K $400K $400K $400K

SM3 North Wightman Street from East Main Street, North to Existing 12" Sewer Main $310,000 $155K $155K

SM4 A Street from North 1st Street to 8th Street $910,000 $303K $303K $303K

SM5 Bottleneck Upstream of West Nevada Street $260,000 $260K

SM6 Siskiyou Boulevard from Morton Street to Beach Street $290,000 $290K

SM7 Siskiyou Boulevard, Intersection with Wightman Street and Indiana Street $50,000 $50K

SM8 Homes Avenue from Walker Avenue to Normal Avenue $410,000 $410K

SM9 Mountain View Cemetery Sewer Main $220,000 $220K

SM10 Maple Street from Chestnut Street to Scenic Drive $210,000 $210K

SM11 South Mountain Avenue from Prospect Street to Ashland Street $350,000 $350K

SM12 Iowa Street from Gresham Street to Fairview Street $680,000 $680K

SM13 Replacement of Orangeburg Sewer Mains $160,000 $160K

$7,950,000 $100K $500K $500K $500K $500K $500K $100K $100K $255K $558K $403K $3.9M

LS1 Upsize Capacity of Ashland Creek Lift Station $1,100,000 $550K $550K

LS2 Upsize Capacity of Grandview Lift Station $300,000 $300K

LS3 Replacement of Kestrel Lift Station $1,000,000 $1.0M

LS4 Pump Replacement at Creek Drive Lift Station $60,000 $60K

LS5 Replacement of Shamrock Lift Station $550,000 $550K

LS6 Replacement of North Main Lift Station Force Main $180,000 $180K

$3,190,000 $0K $0K $0K $0K $0K $0K $550K $550K $300K $0K $0K $1.8M

M1 CSSCSMP Update $600,000 $600K

$600,000 $0K $0K $0K $0K $0K $0K $0K $0K $0K $0K $0K $600K

$12,740,000 $133K $663K $663K $500K $500K $500K $650K $650K $555K $558K $521K $6.8M

Schedule of Improvements

I/I Evaluation Projects

Planned Year of Project and Estimated Cost in 2022 $

Total Estimated Project Costs

Miscellaneous Projects

Total - Miscellaneous Projects

Total - I/I Evaluation Projects

I/I Reduction and Gravity Collection System Improvement Projects

Total - I/I Reduction and Gravity Collection System Improvement Projects

Lift Station Projects

Total - Lift Station Projects
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8 | FINANCIAL ANALYSIS 

INTRODUCTION 
The capital improvement plan (CIP) identifies approximately $12.74 million in necessary sanitary 

sewer collection improvements over the next 20 years. The costs are inflated in this chapter to 

reflect estimated costs at time of construction. The total inflated costs are approximately $26.35 

million. Total costs in current (2022) dollars and inflated dollars are shown in Table 8-1. 

Table 8-1 

Summary of Sanitary Sewer Capital Costs 

 

This chapter presents a financial plan to support completion of the collection system CIP for the 
next 20 years, as well as City-identified CIP needs to treat and dispose of wastewater projected 
through the fiscal year ending 2027. Included in the CIP are infrastructure projects that will benefit 
both existing and future City sewer customers; as such, the financial plan addresses impacts to the 
City’s wastewater System Development Charges (SDCs), and impacts on sewer rates paid by 
existing customers. The chapter begins with a review of potential funding mechanisms to finance 
the CIP and recommendations. 

POTENTIAL FUNDING MECHANISMS 
The City is eligible to apply for financial assistance from several State of Oregon and federal  
low-cost funding programs. Given the different criteria for best available funding by agency, it can 
be beneficial to attend a “one-stop” meeting with the funding agencies. Every month the funding 
agencies meet to discuss applications for funding; the best terms may be made by combining offers 

Estimated

Improvement Project 0-5 6-10 11-20 Total Cost

Estimates in Current Dollars

I&I Evaluation Projects $359,000 $118,000 $523,000 $1,000,000

I&I Reduction and Gravity Collection Projects $2,600,000 $1,416,000 $3,933,000 $7,949,000

Lift Station Projects $0 $1,400,000 $1,790,000 $3,190,000

CSSCSMP Update $0 $0 $600,000 $600,000

Total Projects Current Dollars $2,959,000 $2,934,000 $6,846,000 $12,739,000

Estimates in Future Inflated Dollars

I&I Evaluation Projects $459,000 $243,000 $1,279,000 $1,981,000

I&I Reduction and Gravity Collection Projects $3,683,000 $2,748,000 $9,621,000 $16,052,000

Lift Station Projects $0 $2,471,000 $4,379,000 $6,850,000

CSSCSMP Update $0 $0 $1,468,000 $1,468,000

Total Projects Inflated Dollars $4,142,000 $5,462,000 $16,747,000 $26,351,000

Source: RH2 Engineering and HEC, March 2022.

Note: Totals may not add exactly due to rounding.

Years
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from more than one agency. The most applicable State funding programs for the City’s sewer CIP 
include the following: 

Clean Water State Revolving Loan Fund (CWSRF). The CWSRF program is part of a national funding 
program spearheaded by the U.S. Environmental Protection Agency (EPA). Each year funds are 
disbursed to each state and states must capitalize the grants with additional funding, typically 
through the sales of state general obligation (GO) bonds. Loan repayments also add to the pool of 
available funding. The program is managed by the Department of Environmental Quality (DEQ) in 
Oregon. Typical loan terms are 30 years with interest rates as low as 60% of market rates. The most 
favorable financing terms, and sometimes partial grant funding or principal forgiveness, are 
available to distressed communities and places with declining populations. Distressed communities 
are defined by Oregon Administrative Rule 123-0024-0031 based on a prescribed formula that 
accounts for the unemployment rate, per capita personal income, worker payroll, and change in 
employment data.  

Ineligible projects include projects primarily to serve future population growth. Sewer systems may 
submit a letter of interest any time online to begin the loan process. 

Water/Wastewater Financing Program. This funding program is managed by the Oregon 
Infrastructure Finance Authority (IFA). The program provides up to $10 million per project through 
a combination of direct and/or bond funded loans. The maximum loan term is 30 years or the 
useful life of project assets, whichever is less. The program provides grant awards up to $750,000 
based on financial review. An applicant is not eligible for grant funds if their annual median 
household income is greater than or equal to 100 percent of the State’s median household income 
for the same year. 

Oregon Community Development Block Grant (CDBG). Another program administered by the 
State but funded federally is the Community Development Block Grant program. The US 
Department of Housing and Urban Development provides funding for a variety of economic 
development related projects targeted at residential communities of low to moderate income. This 
is a grant only program and it is competitive; sewer infrastructure projects compete with other 
infrastructure projects (e.g., roads, bridges, etc.) for funding. The maximum grant amount is  
$3 million. The program is managed by the Oregon Business Development Commission (OBDC) and 
the grants are managed by the IFA. 

Other Federal funding programs also may be suitable to fund sewer infrastructure in the City; for 
example, the U.S. Economic Development Administration has public works grants available; 
however, matching funds are required. The Water Infrastructure Finance and Innovation Act of 
2014 (WIFIA) also supports wastewater projects; however, it will only support up to 49% of total 
project costs. WIFIA supports larger projects; a project must be at least $5 million for a city with a 
population less than 25,000. Funding possibilities for projects can be researched at grants.gov. 

Municipal Bonds. In addition to the State and Federal financing programs discussed previously, the 
City can issue bonds to finance projects that cannot be funded with available sewer rates, SDCs, 
and sewer fund cash reserves, provided there is sufficient cash flow to repay the bonds. Usually, 
cities finance sewer utilities improvements with the sale of GO bonds or revenue bonds. The 
primary difference between these two types of bonds is that GO bonds are backed by the full faith 
and credit of the city, meaning any discretionary revenues can be used to service debt, whereas 
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revenue bonds are repayable solely by the sewer enterprise fund. There are advantages and 
disadvantages to each type of bond; of note, revenue bonds do not require voter approval (GO 
bonds do). Another financing vehicle often used is formation of a local improvement district (LID). 
A LID only provides funding for a project of benefit to a specific geographic area; the beneficiaries 
of the improvements pay assessments to either cash fund or make debt service payments for the 
infrastructure improvements. 

CIP Funding Plan Recommendations 

The financing plan that is recommended and presented in this chapter is based on the assumed 
need to complete all of the facilities in the CIP in the next 20 years, and uses cash (pay as you go) 
for the Comprehensive Sanitary Sewer Collection System Master Plan (CSSCSMP) projects. The City 
can sell either GO bonds or revenue bonds to fund the majority of improvements at the 
wastewater treatment plant that are not already being financed with a DEQ loan. 

In the event that costs escalate greater than presented in this chapter, or an economic crisis takes 
hold that reduces the revenue stream from customer payments, the City will have to delay 
construction of projects. 

SYSTEM DEVELOPMENT CHARGES 
One-time fees are collected from new development to mitigate capital costs associated with 
improving the sewer system to accommodate greater sewer generation. The City’s authority to 
charge wastewater SDCs is codified in Oregon Revised Statutes 223.297 – 223.314. The City uses 
the full extent of the law to collect two fee components in the wastewater SDCs. These include: 

1. Reimbursement Fee. This fee component reimburses existing customers for providing  

up-front funding of facilities that will benefit future customers; and 

2. Improvement Fee. Costs to improve the sewer system to serve future customers are 

captured in this fee component. The costs of compliance activities are also captured in this 

fee component. Examples of compliance costs include master plan updates and rate and fee 

studies to support capital expenditures. 

Growth 

The CSSCSMP primarily addresses service to existing customers; however, the recommended 
improvements will also maintain and provide capacity to collect wastewater from new growth. 
Total growth assumed for purposes of the financial plan is water demand from the 2019 Water 
Master Plan less the estimated irrigation demand (approximately 19% of total City water demand). 
The CSSCSMP estimates that average dry weather effluent flow will increase 6% from 1.9 million 
gallons per day (MGD) to 2.0 MGD over the next 20 years. The growth estimate is shown in  
Table 8-2. 
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Table 8-2 

Projected Growth in Average Dry Weather Flow 

 

Costs allocated to existing customers should be recovered through monthly sewer charges. Costs 
allocated to future customers should be recovered through wastewater SDCs. The total costs 
allocated to future (new) customers is shown in Table 8-3. The allocated cost of $709,000 should 
be included in the City’s next update of the wastewater SDC. Note that current costs (rather than 
inflated costs) are used in SDC calculations since the City updates its SDCs each year using the 
change in the Engineering News Record Construction Index for Seattle, Washington. 

The estimated costs of $12.74 million in today’s dollars are detailed in Appendix E, Table E-1, and 
the inflated estimated costs of $26.35 million in future dollars are detailed in Appendix E,  
Table E-2. 

Table 8-3 

Allocation of CSSCSMP Costs 

 

Condition

Average Dry 

Weather Flow 

(MGD)

Existing 1.900

Projected 2042 2.012

Change 0.112

Increase 5.9%

Share of Flow in 2042

Existing Customers 94.4%

New Customers 5.6%

Improvement Project Current Dollars Inflated Dollars

I&I Evaluation Projects $1,000,000 $1,982,000

I&I Reduction and Gravity Collection Projects $7,949,000 $16,052,000

Lift Station Projects $3,190,000 $6,850,000

CSSCSMP Update $600,000 $1,468,000

Total Projects $12,739,000 $26,352,000

Cost Responsibility

Existing Customers 94% $12,030,000 $24,885,000

New Growth 6% $709,000 $1,467,000

Total $12,739,000 $26,352,000

Source: RH2 Engineering and HEC, March 2022.

Note: Totals may not add exactly due to rounding.
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Wastewater SDC Recommendations 

It is recommended that the City: 

1. Update the wastewater SDC as soon as possible to reflect the current value of assets of the 

system for the reimbursement fee and the anticipated new facilities costs for the 

improvement fee. The current SDC is most likely under collecting as it has not been 

updated (aside from annual inflation adjustments) for many years; 

2. Continue to update the wastewater SDC whenever estimated costs are revised pursuant to 

an update of the City’s CSSCSMP, or whenever there are land use changes that would affect 

projected growth in the City; and 

3. Continue to update the wastewater SDC each year using the change in the Engineering 

News Record Construction Cost Index for Seattle, Washington. 

SEWER RATES 
Monthly sewer fees paid by existing customers are called sewer rates. Sewer rates are paid 
monthly by more than 8,000 customers, of which more than 82% are single-family residential 
customers. Other customers include multi-family residential, senior housing, churches, schools, 
lodging establishments, industrial, commercial, and educational/government customers. 

Sewer rates pay for the annual revenue requirement of the wastewater enterprise which includes 
typical operating costs (e.g., personnel, utilities, materials, and services) and debt service, as well as 
capital costs in the CIP that benefit existing customers. The revenue requirement for the next 5 
bienniums is projected using historical wastewater fund financial information and the current 
biennium budget.  

Chart 8-1 shows the historical City wastewater enterprise fund expenses components. The largest 
cost components of the wastewater system are debt service, internal charges, and personnel. 
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Chart 8-1 

Wastewater Enterprise Fund Annual Expenses 

 

Revenue Requirement 

The revenue requirement was projected for the next 10 years (5 biennium budget cycles) to 
account for anticipated CIP expenditures and increased annual operating costs using the 2023 
biennium budget as the base year. A summary of the past 6 years of revenues and expenditures, 
and the budget for fiscal year 2022, is provided in Table 8-4.  

Historically, revenues have covered expenses of the wastewater fund and a prudent fund balance 
has been maintained. Appendix E, Tables E-3 and E-4 provide detailed historical revenue and 
expense information. 

Table 8-4 

Historical and Budgeted Wastewater Fund Revenues and Expenses 

 

Operating Costs. Staffing costs are projected to increase annually 5.5%, and materials and supplies 
3.0% per year. Franchise tax, which is based on wastewater revenues, is projected to increase 6.0% 
per year, and internal charges 1.5% per year. Historical average annual increases, which the 
projections are based on, are shown in Appendix E, Table E-5.  

2016 2017 2018 2019 2020 2021 2022

Budget

Revenues $7,550,857 $7,702,614 $8,032,524 $8,725,663 $8,232,695 $6,807,174 $10,839,450

Expenses $6,146,760 $6,359,835 $8,237,895 $7,535,821 $6,973,564 $9,323,312 $12,506,815

Net Revenues $1,404,097 $1,342,779 ($205,371) $1,189,842 $1,259,131 ($2,516,138) ($1,667,365)

Year-End Fund Balance $5,590,371 $6,799,197 $6,421,847 $7,716,925 $9,022,223 $6,199,485 $4,532,120
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Debt Service. The City currently has a small amount of debt service for previously sold GO bonds 
benefiting the wastewater system. In addition, the City has two loans with DEQ that are being 
drawn upon to pay for riparian restoration and the wastewater treatment plant outfall relocation. 
The financing strategy presented in this chapter includes additional new debt to complete several 
other improvements at the wastewater treatment plant. Estimated new debt and annual debt 
service associated with financing these improvements is shown in Table 8-5. Tables showing 
current GO bond debt and estimated DEQ debt service are provided in Appendix E, Tables E-6 and 
E-7.  

Capital Projects and System Rehabilitation. Wastewater treatment plant capital project costs are 
to be paid for with the rates shown in Appendix E, Table E-8. Note that the outfall relocation 
project costs have not been inflated in the table but they are expected to increase. The City is 
currently working with DEQ to amend their financing agreement to cover the full cost of the 
project. 

System rehabilitation costs are included in the estimate of CSSCSMP costs. The amount included for 
system rehabilitation in the rates is about 6% of annual replacement costs. System rehabilitation 
costs are shown in Appendix E, Table E-9. 
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Table 8-5 

Estimated New Wastewater Fund Debt 

 

The projected revenue requirement is presented in Appendix E, Table E-10. Chart 8-2 illustrates 
the revenue requirement and amount that is estimated would be collected in sewer rates over the 
next 10 years if rates are increased each year as shown below. 

 

Item Series A Series B

Bond-Funded Improvements

WWTP Process Improvements (Miscellaneous) $556,550 $682,765

WWTP Process Improvements (Headworks) $4,466,524 $0

WWTP Process Improvements (Harmonics) $137,984 $0

Secondary Clarifier 2 Improvements $1,029,659 $0

Membrane Replacement (two trains) $0 $1,655,225

Biosolids Treatment Improvements $0 $355,693

Total Construction Proceeds $6,190,717 $2,693,683

Bond Sizing 

Capitalized Interest 6 months $170,240 $74,080

Issuance Costs 3% $185,720 $80,810

Underwriter's Discount 1% $61,910 $26,940

Bond Reserve Fund 1 year debt service $604,000 $262,840

Estimated Bond Size $7,212,590 $3,138,350

Bond Size Adjusted for Rounding 1.166 bond load $7,218,000 $3,141,000

Estimated Annual Debt Service [1] $604,000 $262,840

Source: HEC estimates based on planned CIP.

[1] Debt service estimate based on sale of revenue bonds with the following terms:  

interest rate: 5.5%

years: 20

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11

Rates Increase 0.00% 8.00% 6.00% 4.50% 4.50% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00%

Fiscal Year Ending
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Chart 8-2 

Projected Revenue Requirement 

 

The total amount collected in rates may be greater or less than the projected revenue requirement 
for any year; reserves will be used in years that revenue collection is less than actual expenses. In 
years of excess collection, cash may be held in reserve for a future year with less revenues than 
expenses.  

Chart 8-3 shows the projected cash balance of the wastewater fund with increases in rates shown 
previously, ensuring that a minimum cash balance of 15% of revenues plus debt service (excludes 
GO debt) is maintained. Support tables showing detail of the projected cash balance of the 
wastewater fund are provided in Appendix E, Table E-11.  
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Chart 8-3 

Projected Wastewater Fund Cash Balance 

 

 

The calculated sewer rates are presented in Table 8-6 for the next three bienniums.  

Table 8-6 

Calculated Sewer Rates 

 

$0

$1,000,000

$2,000,000

$3,000,000

$4,000,000

$5,000,000

$6,000,000 Estimated Cash Balance

Target Minimum Balance

Customer Type 1-Jul-22 1-Jul-23 1-Jul-24 1-Jul-25 1-Jul-26 1-Jul-27 1-Jul-28

Residential 0.00% 8.00% 6.00% 4.50% 4.50% 4.00% 4.00%

Monthly Service Charge, per unit $33.94 $33.94 $36.66 $38.85 $40.60 $42.43 $44.13 $45.89

Quantity Charge, per cf $0.05064 $0.05064 $0.05469 $0.05797 $0.06058 $0.06331 $0.06584 $0.06847

Commercial, Industrial, Governmental

Monthly Service Charge $35.41 $35.41 $38.24 $40.54 $42.36 $44.27 $46.04 $47.88

Quantity Charge, per cf $0.05621 $0.05621 $0.06071 $0.06435 $0.06724 $0.07027 $0.07308 $0.07601

Greenhouses, Churches, Schools (K-12)

operating 9 months/yr

Monthly Service Charge $35.41 $35.41 $38.24 $40.54 $42.36 $44.27 $46.04 $47.88

Quantity Charge, per cf $0.05621 $0.05621 $0.06071 $0.06435 $0.06724 $0.07027 $0.07308 $0.07601

Bed & Breakfasts & Ashland Parks Bathrooms

Monthly Service Charge $35.41 $35.41 $38.24 $40.54 $42.36 $44.27 $46.04 $47.88

Quantity Charge, per cf $0.05621 $0.05621 $0.06071 $0.06435 $0.06724 $0.07027 $0.07308 $0.07601

Source: City of Ashland and HEC 2021 rates analysis.

[1] avg. winter water use >400 cf.

Projected RatesCurrent 

Rate

Biennium 3Biennium 2Biennium 1
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Bill Impacts 

Chart 8-4 shows the wastewater bill for a typical single-family home using 400 cubic feet of water 
per month during the winter months. The total sewer bill for a typical residential customer would 
increase from $54.20 to $73.28 over the next 7 fiscal years.  

Chart 8-4 

Single-Family Home Bill Impact 

 

A general rule of thumb is that sewer bills should not exceed 2.0% of median household income. 
Using the US Census Bureau’s most recent data, the City’s sewer bill for a typical home is 1.1% of 
median household income, as shown in Table 8-7. Even if the median household income were not 
to increase over the next 2 years, the sewer bill would remain within affordability guidelines with 
the first calculated 8% rate increase in fiscal year 2024 (effective July 1, 2023). 

Table 8-7 

Sewer Bill Affordability 

 

  

Item Current FY2024

Affordability Rate

Monthly Bill $54.20 $58.53

Median Household Income (one month) $4,863.67 $4,863.67

Bill as Percentage of MHI 1.11% 1.20%

Source: 2020 American Community Survey, US Census Bureau.
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Sewer Rates Recommendations 

It is recommended that the City: 

1. Aggressively pursue available principal forgiveness, grants, and no or low interest loans 

through the CWSRF program administered by DEQ for wastewater treatment plant 

improvements to minimize rate impacts on existing customers;  

2. Plan for rate increases in the next biennium budget, starting with fiscal year 2023/24, which 

would be implemented July 1, 2023. Review available cash and fund expense projections at 

least every other year in concert with the biennium budget process, and seek City Council 

policy direction on rate setting (ceilings for increases or CIP expenditures for example, and 

low-income households and seniors financial assistance); and 

3. Continue to include maintenance of a prudent reserve in the wastewater rates. 
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Abbreviations and Acronyms 

Abbreviations/AcronymsAbbreviations/AcronymsAbbreviations/AcronymsAbbreviations/Acronyms    DefinitionDefinitionDefinitionDefinition    

ADWF ........................................Average Dry Weather Flow 

AVG. ..........................................Average 

CCTV .........................................Closed-Circuit Television 

CDEC .........................................California Data Exchange Center 

CIP ............................................Capital Improvement Plan 

CO .............................................Carbon Monoxide 

CWOP ........................................Citizen Weather Observing Program 

DIA. ...........................................Diameter 

d/D............................................Depth/Diameter Ratio 

FT. .............................................Feet 

FM .............................................Flow Monitor 

GPD ...........................................Gallons per Day 

GPM ..........................................Gallons per Minute 

GWI ...........................................Groundwater Infiltration 

H2S ...........................................Hydrogen Sulfide 

IN. .............................................Inch 

I/I ..............................................Inflow and Infiltration 

IDM ...........................................Inch-Diameter Mile 

IDW ...........................................Inverse Distance Weighting 

LEL ............................................Lower Explosive Limit 

MAX. ..........................................Maximum 

MGD ..........................................Million Gallons per Day 

MIN. ..........................................Minimum 

NOAA .........................................National Oceanic and Atmospheric Administration 

N/A ...........................................Not applicable 

PF ..............................................Peaking Factor 

PWS ..........................................Private Weather Station 

Q ...............................................Flow Rate 

RDI ............................................Rainfall-Dependent Infiltration 

RG .............................................Rain Gauge 

V&A ...........................................V&A Consulting Engineers, Inc. 

WEF ...........................................Water Environment Federation 

WRCC ........................................Western Regional Climate Center 
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Terms and Definitions 

TermTermTermTerm        DefinitionDefinitionDefinitionDefinition    

Average dry 

weather flow 

(ADWF) 

The average flow rate or pattern from days without noticeable inflow or infiltration response. 

ADWF usage patterns for weekdays and weekends differ and must be computed separately. 

ADWF is expressed as a numeric average and may include the influence of normal 

groundwater infiltration (not related to a rain event).  

Basin Sanitary sewer collection system upstream of a given location (often a flow meter), including 

all pipelines, inlets, and appurtenances. Also refers to the ground surface area near and 

enclosed by pipelines. A basin may refer to the entire collection system upstream from a 

flow meter or exclude separately monitored basins upstream. 

Depth/diameter 

(d/D) ratio 

Depth of water in a pipe as a fraction of the pipe’s diameter. A measure of the fullness of 

the pipe used in the capacity analysis. 

Infiltration and 

inflow 

Infiltration and inflow (I/I)Infiltration and inflow (I/I)Infiltration and inflow (I/I)Infiltration and inflow (I/I) rates are calculated by subtracting the ADWF flow curve from the 

instantaneous flow measurements taken during and after a storm event. Flow in excess of 

the baseline consists of inflow, rainfall-responsive infiltration, and rainfall-dependent 

infiltration.  Total I/I Total I/I Total I/I Total I/I is the total sum in gallons of additional flow attributable to a storm 

event. 

Infiltration, 

groundwater  

Groundwater infiltration (GWI)Groundwater infiltration (GWI)Groundwater infiltration (GWI)Groundwater infiltration (GWI) is groundwater that enters the collection system through pipe 

defects.  GWI depends on the depth of the groundwater table above the pipelines as well 

as the percentage of the system that is submerged.  The variation of groundwater levels 

and subsequent groundwater infiltration rates are seasonal by nature. On a day-to-day 

basis, groundwater infiltration rates are relatively steady and will not fluctuate greatly. 

Infiltration, 

rainfall-

dependent 

RainfallRainfallRainfallRainfall----dependent infiltration (RDI)dependent infiltration (RDI)dependent infiltration (RDI)dependent infiltration (RDI) is similar to groundwater infiltration but occurs as a 

result of storm water. The storm water percolates into the soil, submerges more of the pipe 

system, and enters through pipe defects. RDI is the slowest component of storm-related 

infiltration and inflow, beginning gradually and often lasting 24 hours or longer. The 

response time depends on the soil permeability and saturation levels. 

Inflow Inflow is defined as water discharged into the sewer system, including private sewer laterals, 

from direct connections such as downspouts, yard, and area drains, holes in manhole 

covers, cross-connections from storm drains, or catch basins.  Inflow creates a peak flow 

problem in the sewer system and often dictates the required capacity of downstream pipes 

and transport facilities to carry these peak instantaneous flows.  Overflows are often 

attributable to high inflow rates. 

Peak Wet 

Weather Flow 

The highest daily flow during and immediately after a significant storm event. Includes 

sanitary flow, infiltration, and inflow. 

Peaking factor 

(PF) 

PF is the ratio of peak measured flow to average dry weather flow. This ratio expresses the 

degree of fluctuation in flow rate over the monitoring period and is used in the capacity 

analysis. 

Surcharge When the flow level is higher than the crown of the pipe, then the pipeline is said to be in a 

surchargedsurchargedsurchargedsurcharged condition. The pipeline is surcharged when the d/D ratio is greater than 1.0. 
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Executive Summary 
Scope and Purpose 

V&A Consulting Engineers (V&A) was retained by RH2 Engineering, Inc. (RH2) to perform sanitary sewer 

flow monitoring within the City of Ashland (City). V&A installed open-channel flow meters at four (4) 

locations for approximately 4.5 months, capturing 15-minute flow data from October 30, 2020 through 

March 17, 2021. Additionally, V&A reviewed flow monitoring data provided by the City at an additional 

four (4) open-channel flow monitoring locations, and reviewed pump station data from six (6) pump 

stations.  There were three general purposes for this study. 

1. Establish the baseline sanitary sewer flows at the flow monitoring sites. 

2. Establish the peak flow condition during the rainfall events and estimate available sewer 

capacity. 

3. Quantify inflow/ infiltration (I/I) at the applicable flow monitoring sites. 

 

Monitoring Sites 

The flow monitoring site locations were selected and approved by RH2 and the City and are listed in Table 

ES-1, and shown in Figure ES-1. 

Table ESTable ESTable ESTable ES----1111. List of . List of . List of . List of Flow Flow Flow Flow Monitoring SitesMonitoring SitesMonitoring SitesMonitoring Sites        

Flow 
Monitoring 

Site 
Monitored Pipe 

Diameter 
(in) 

Location 

V1 West Inlet 12 Field West of Treatment Plant 

V2 Southeast Inlet 18 Behind House at 161 Alameda Drive 

V3 Southeast Inlet 12 Lot North of Van Ness Avenue and Oak Street 

V4 South Inlet 12 Backyard of 201 N Wightman Street 

C1 South Inlet 24 N Mountain Ave, just south of Briscoe Place 

C2 South Inlet 8 Field North of Walker Avenue and E Main Street 

C3 Southeast Inlet 12 Field behind 2225 E Main Street 

C4 East Inlet 12 Field behind 2585 E Main Street 

Lift Station Location 

Ashland Creek LS Within the Ashland Wastewater Treatment Facility 

Grandview LS Southeast corner of Grandview Drive at Wrights Creek Drive 

N Main LS North Main Street at HWY 99 

Kestrel LS Just west of Kestrel Parkway at East Nevada Street 

Shamrock LS Near 32 Shamrock Lane 

Winburn LS Near 51 Windburn Way 
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The system is parsed into smaller sewerage sub-basins. For the maps V&A produced for this report, the 

sub-basin labels have been maintained. In the map below, the flow monitoring basins are a unique 

color. Within the flow monitoring basin, the City sewer sub-basins are labeled and outlined in white. 

Table ES-2 summarizes the relationship between flow basins and City sub-basins. 

Table Table Table Table ESESESES----2222. . . . FlFlFlFlow Basins vs City Subow Basins vs City Subow Basins vs City Subow Basins vs City Sub----BasinsBasinsBasinsBasins    

Isolated Basin Sub-Basins  

Basin V1 1, 2A 

Basin V2 4A, 4B, 4C, 4D, 4E, 4F, 4G, 4H, 4K 

Basin V3 4I, 4J 

Basin V4 9A, 9B 

Basin C1 6F, 6G, 6H, 8A, 8B, 8C 

Basin C2 10A, 10B 

Basin C3 11 

Basin C4 12 

Basin Ashland Creek 5, 6A, 6B, 6C, 6D, 6E 

Basin Grandview 3 

Basin N Main 2B 

Basin Kestrel 7 

 

 
Figure ESFigure ESFigure ESFigure ES----1111. Map of Flow Monitoring Sites. Map of Flow Monitoring Sites. Map of Flow Monitoring Sites. Map of Flow Monitoring Sites, Pump Stations, Rain Gauges, and Basins, Pump Stations, Rain Gauges, and Basins, Pump Stations, Rain Gauges, and Basins, Pump Stations, Rain Gauges, and Basins    

Legend

V&A Flow Meter

City Flow Meter

Lift Station

Rain Gauge

Sewerage Basin4
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Rainfall Data 

Rainfall over the flow monitoring period was methodical and relatively consistent. System-wide, rainfall 

totals were approximately 16% below average during the flow monitoring period.  Three storm events 

elicited an I/I response that were used for I/I analysis.  All of the rainfall events were classified system-

wide as less than 1-year storm events. 

 

 

Figure Figure Figure Figure ESESESES----2222. . . . Rainfall during Flow Monitoring Period (Center West)Rainfall during Flow Monitoring Period (Center West)Rainfall during Flow Monitoring Period (Center West)Rainfall during Flow Monitoring Period (Center West)    

 

 

 

Figure Figure Figure Figure ESESESES----3333. . . . Rainfall Accumulation PlotRainfall Accumulation PlotRainfall Accumulation PlotRainfall Accumulation Plot    

  

Event 1: 1.90”Event 1: 1.90”Event 1: 1.90”Event 1: 1.90”    

Event Event Event Event 2222: 1.9: 1.9: 1.9: 1.92222””””    

Event Event Event Event 3333: : : : 0.840.840.840.84””””    
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Average Flow Analysis 

Table ES-3 summarizes the average dry weather flows per site during the flow monitoring period. 

Table ESTable ESTable ESTable ES----3333. . . . Dry Weather FlowDry Weather FlowDry Weather FlowDry Weather Flow        

Site 
Mon-Thu 
(MGD) 

Fri 
(MGD) 

Sat 
(MGD) 

Sun 
(MGD) 

Overall 
(MGD) 

V1 0.101 0.099 0.096 0.096 0.099 

V2 0.431 0.444 0.428 0.434 0.433 

V3 0.240 0.244 0.234 0.245 0.240 

V4 0.220 0.219 0.223 0.228 0.222 

C1 0.607 0.598 0.598 0.610 0.605 

C2 0.104 0.101 0.100 0.100 0.103 

C3 0.153 0.152 0.154 0.160 0.154 

C4 0.052 0.058 0.053 0.056 0.054 

Ashland Creek LS 0.944 0.933 0.926 0.951 0.941 

Grandview LS 0.039 0.040 0.040 0.041 0.040 

N Main LS 0.010 0.010 0.011 0.011 0.010 

Kestrel LS 0.023 0.023 0.023 0.024 0.023 

Shamrock LS 0.0016 0.0016 0.0013 0.0013 0.0015 

Winburn LS 0.0006 0.0007 0.0009 0.0008 0.0007 

 

Peak Measured Flows and Pipeline Capacity Analysis 

Peak measured flows and hydraulic grade line data are important to understanding the capacity 

limitations of a collection system. Relevant capacity analysis terms are defined as follows:  

 Peaking FactorPeaking FactorPeaking FactorPeaking Factor: Peaking factor is defined as the peak measured flow divided by the ADWF. 

Peaking factors are influenced by many factors including size/topography of the tributary area, 

flow attenuation, flow restrictions, and characteristics of I/I entering the collection system. 

Municipal standards for peaking factor vary agency by agency; The City should refer to 

jurisdictional standards when evaluating peaking factors1.  

 d/D Ratiod/D Ratiod/D Ratiod/D Ratio: The d/D ratio is the peak measured depth of flow (d) divided by the pipe diameter 

(D). The d/D ratio for each site was computed based on the maximum depth of flow for the 

study. Standards for d/D ratio vary from agency to agency, but typically range between d/D > 

0.5 and d/D ≤ 0.75. The City should refer to jurisdictional standards when evaluating d/D 

ratios, to be used at the discretion of City engineers. 

 
Table ES-4 summarizes the peak recorded flows, levels, d/D ratios, and peaking factors per site during 

the flow monitoring period. Capacity analysis data is presented on a site-by-site basis and represents the 

hydraulic conditions only at the site locations; hydraulic conditions in other areas of the collection system 

will differ. 

 

1 WEF Manual of Practice FD-6 and ASCE Manual No. 62 suggests typical peaking factor ratios range between 3 and 4, with 

higher values possibly indicative of pronounced I/I flows. 
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Table ESTable ESTable ESTable ES----4444. Capacity Analysis Summary. Capacity Analysis Summary. Capacity Analysis Summary. Capacity Analysis Summary        

Site 
ADWF 
(MGD) 

Peak 
Measured 

Flow 

(MGD)  

Peaking 
Factor 

Pipe 
Diameter, 

D 

(IN)  

Max 
Depth, 
d (IN) 

Max 
d/D 

Ratio 

V1 0.099 0.54 5.4 12 25.4 2.11 

V2 0.433 1.47 3.4 18 7.3 0.41 

V3 0.240 0.78 3.3 12 3.0 0.25 

V4 0.222 0.57 2.6 12 5.1 0.42 

C1 0.605 1.56 2.6 24 7.3 0.30 

C2 0.103 0.23 2.3 8 2.5 0.31 

C3 0.154 0.46 3.0 12 3.1 0.26 

C4 0.054 0.30 5.6 12 3.0 0.25 

Ashland Creek LS 0.941 2.28 2.4 n/a n/a n/a 

Grandview LS 0.040 0.14 3.5 n/a n/a n/a 

N Main LS 0.010 0.04 3.5 n/a n/a n/a 

Kestrel LS 0.023 0.06 2.5 n/a n/a n/a 

Shamrock LS 0.0015 0.009 5.8 n/a n/a n/a 

Winburn LS 0.0007 0.013 18.9 n/a n/a n/a 

 

The following capacity analysis results are noted:  

 PeakPeakPeakPeaking Factors:ing Factors:ing Factors:ing Factors: Flow monitoring sites V1 and C4 had peaking factors greater than 5.  The 

Shamrock and Winburn lift stations also had peaking factors greater than 5. 

 Site V1Site V1Site V1Site V1: The highest peaking factors occurred during a “hold and release” backflow 

condition, likely a function of proximity to the treatment facility. These backflow events 

occurred several times over the flow monitoring period, and were not necessarily due to 

rainfall. 

 Site C4Site C4Site C4Site C4: The highest flows and peaking factors at this site occurred during rainfall events. 

 Shamrock LSShamrock LSShamrock LSShamrock LS: Peak flows and higher peaking factors are more likely due to the small 

service area and low average flows into this pump station. 

 Winburn LSWinburn LSWinburn LSWinburn LS: Peak flows and higher peaking factors are more likely due to the small service 

area and low average flows into this pump station. 

 d/D Ratiod/D Ratiod/D Ratiod/D Ratio: Only Site V1 had a peak d/D ratio greater than 0.5.  Site V1 surcharged nine times 

during the study, with a maximum surcharge of 1.1 feet above the pipe crown. This appears to 

be due to pumping operations at the treatment facility, and may not necessarily represent a 

capacity restriction at this pipeline location.   
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Infiltration and Inflow 

Flow monitoring basins are localized areas of a sanitary sewer collection system upstream of a given 

location (often a flow meter), including all pipelines, inlets, and appurtenances. The basin refers to the 

ground surface area near and enclosed by the pipelines. A basin may refer to the entire collection system 

upstream from a flow meter or may exclude separately monitored basins upstream.  I/I analysis in this 

report was conducted on a basin-by-basin basis.  For this study subtraction of flows was required to isolate 

the drainage areas of some flow monitoring basins2.  

I/I results were taken from Events 1, 2, and 3.  Table ES-5 summarizes the I/I results for this study. The 

“top 3” ranked basins are highlighted in red. The following results are noted: 

 Basins V3 and C1 ranked the highest in inflow and ranked in the top three for all I/I categories. 

 Basins C4 and Grandview also ranked high for all all I/I categories. 

 

Figure ES-4 through Figure ES-6 show temperature maps illustrating the inflow, RDI and total I/I results. 

Please refer to the I/I Methods section for more information on inflow and infiltration analysis methods 

and ranking methods. 

 

Table ESTable ESTable ESTable ES----5555. I/I Analysis Summary. I/I Analysis Summary. I/I Analysis Summary. I/I Analysis Summary    

Metering Basin 
Basin 

ADWF A 
(MGD) 

Inflow 
Rate 
(mgd) 

RDI 
Rate 
(mgd) 

Total I/I 
(gallons)  

Inflow 
Rank 

RDI 
Rank 

Total 
I/I 

Rank  

Evidence 
of GWI? 

Basin V1 0.049 0.054 0.003 123,374 8 10 10 No 

Basin V2 0.193 0.180 0.063 979,448 10 4 5 No 

Basin V3 0.240 0.350 0.072 2,081,368 3 2 1 Slight 

Basin V4 0.222 0.224 0.023 861,954 5 9 7 No 

Basin C1 0.073 0.173 0.039 709,397 2 1 2 No 

Basin C2 0.103 0.073 0.012 348,020 11 8 8 No 

Basin C3 0.154 0.142 0.022 575,167 9 7 9 No 

Basin C4 0.054 0.167 0.024 751,432 4 3 3 No 

Basin AshCrk 0.213 0.185 0.030 712,755 6 6 6 No 

Basin Grandview 0.040 0.064 0.008 221,999 1 5 4 No 

Basin N Main 0.010 0.009 0.0001 9,468 7 12 12 No 

Basin Kestrel 0.023 0.013 0.0002 21,566 12 11 11 Yes 

 

  

 
2 The flow monitoring basins and basin isolation equations used to define the limits of the basin boundaries are listed in Table 

1-2 



Executive SummaryExecutive SummaryExecutive SummaryExecutive Summary 

     20-0140 | RH2 City of Ashland  | 2021 Flow Monitoring | 7 

 

 

 

Figure Figure Figure Figure ESESESES----4444. Temperature Map: . Temperature Map: . Temperature Map: . Temperature Map: InflowInflowInflowInflow    Final Basin RankingsFinal Basin RankingsFinal Basin RankingsFinal Basin Rankings    

 

  

Legend
INFLOW Ranking

1 to 3 (Top 25%)
4 to 6
7 to 9
10 to 12 (Lower 25%)



Executive SummaryExecutive SummaryExecutive SummaryExecutive Summary 

     20-0140 | RH2 City of Ashland  | 2021 Flow Monitoring | 8 

 

 

 

Figure Figure Figure Figure ESESESES----5555. Temperature Map: . Temperature Map: . Temperature Map: . Temperature Map: RDIRDIRDIRDI    Final Basin RankingsFinal Basin RankingsFinal Basin RankingsFinal Basin Rankings    

 

 

  

Legend
RDI Ranking

1 to 3 (Top 25%)
4 to 6
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Figure Figure Figure Figure ESESESES----6666. Temperature Map: . Temperature Map: . Temperature Map: . Temperature Map: Total Total Total Total I/II/II/II/I    Final Basin RankingsFinal Basin RankingsFinal Basin RankingsFinal Basin Rankings    

 

  

Legend
Total I/I Ranking

1 to 3 (Top 25%)
4 to 6
7 to 9
10 to 12 (Lower 25%)
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Recommendations 

V&A advises that future I/I reduction plans consider the following recommendations: 

1. Determine I/I Reduction ProgramDetermine I/I Reduction ProgramDetermine I/I Reduction ProgramDetermine I/I Reduction Program: The City should examine its I/I reduction needs to determine their 

needs and goals for a future I/I reduction program. 

a. If peak flows, sanitary sewer overflows, and pipeline capacity issues are of greater concern, 

then priority can be given to investigate and reduce sources of inflow within the basins with the 

greatest inflow problems. The highest inflow occurs in the Grandview, C1, and V1 Basins. 

b. If total infiltration and general pipeline deterioration are of greater concern, then the program 

can be weighted to investigate and reduce sources of infiltration within the basins with the 

greatest infiltration problems. The highest total I/I occurs in the C1, V3, and C4 Basins.  

2. I/I Reduction Cost Effective AnalysisI/I Reduction Cost Effective AnalysisI/I Reduction Cost Effective AnalysisI/I Reduction Cost Effective Analysis: The City should conduct a study to determine which is more 

cost-effective: (1) locating the sources of inflow/infiltration and systematically rehabilitating or 

replacing the faulty pipelines; or (2) continued treatment of the additional rainfall dependent I/I 

flow. 
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1 Introduction 

1.1 Scope and Purpose 

V&A Consulting Engineers (V&A) was retained by RH2 Engineering, Inc. (RH2) to perform sanitary sewer 

flow monitoring within the City of Ashland (City). V&A installed open-channel flow meters at four (4) 

locations for approximately 4.5 months, capturing 15-minute flow data from October 30, 2020 through 

March 17, 2021. Additionally, V&A reviewed flow monitoring data provided by the City at an additional 

four (4) open-channel flow monitoring locations, and reviewed pump station data from six (6) pump 

stations.  There were three general purposes for this study. 

1. Establish the baseline sanitary sewer flows at the flow monitoring sites. 

2. Establish the peak flow condition during the rainfall events and estimate available sewer 

capacity. 

3. Quantify inflow/ infiltration (I/I) at the applicable flow monitoring sites. 

 

1.2 Flow Monitoring Sites and Basins 

Flow monitoring sites are identified as the manholes where the flow monitors were secured and the 

pipelines in which the flow sensors were placed. Capacity analysis and flow rate information is presented 

on a site-by-site basis. The flow monitoring site locations were selected and approved by RH2. Information 

regarding the flow monitoring locations is listed in Table 1-1. 

Table Table Table Table 1111----1111. List of Monitoring Locations. List of Monitoring Locations. List of Monitoring Locations. List of Monitoring Locations    

Flow 
Monitoring 

Site 
Monitored Pipe 

Diameter 
(in) 

Location 

V1 West Inlet 12 Field West of Treatment Plant 

V2 Southeast Inlet 18 Behind House at 161 Alameda Drive 

V3 Southeast Inlet 12 Lot North of Van Ness Avenue and Oak Street 

V4 South Inlet 12 Backyard of 201 N Wightman Street 

C1 South Inlet 24 N Mountain Ave, just south of Briscoe Place 

C2 South Inlet 8 Field North of Walker Avenue and E Main Street 

C3 Southeast Inlet 12 Field behind 2225 E Main Street 

C4 East Inlet 12 Field behind 2585 E Main Street 

Lift Station Location 

Ashland Creek LS Within the Ashland Wastewater Treatment Facility 

Grandview LS Southeast corner of Grandview Drive at Wrights Creek Drive 

N Main LS North Main Street at HWY 99 

Kestrel LS Just west of Kestrel Parkway at East Nevada Street 

Shamrock LS Near 32 Shamrock Lane 

Winburn LS Near 51 Windburn Way 
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Flow monitoring site data may include the flows of one or many drainage basins. Flow monitoring basins 

are localized areas of a sanitary sewer collection system upstream of a given location (often a flow meter), 

including all pipelines, inlets, and appurtenances. The basin refers to the ground surface area near and 

enclosed by the pipelines. A basin may refer to the entire collection system upstream from a flow meter 

or may exclude separately monitored basins upstream, requiring basin isolation (subtraction of upstream 

flows). The approximate basins were drawn from the overall system map and should be confirmed by the 

reviewing Engineer.  The I/I analysis performed for this project was analyzed on a basin-by-basin basis 

with the following items noted: 

 The flows into the Shamrock LS and Winburn LS were very small, in both cases only serving a 

handful of connections. Flows into these lift stations were collected and reported, but I/I analysis 

was not conducted at these locations. 

 The system is parsed into smaller sewerage sub-basins. For maps V&A produced for this report, 

the sub-basin labels have been maintained.   

 
The flow monitoring basins and basin isolation equations used to define the limits of the basin boundaries 

are listed in Table 1-2, including the sub-basins contained within the isolated flow monitoring basin. 

Table Table Table Table 1111----2222. List of . List of . List of . List of Flow Flow Flow Flow Monitoring Monitoring Monitoring Monitoring BasinsBasinsBasinsBasins    

Isolated Basin Flow Isolation Calculation Area (Acres) Sub-Basins  

Basin V1 QV1 – QN Main – QGrandview 210 1, 2A 

Basin V2 QV2 – QV3 678 
4A, 4B, 4C, 4D, 4E, 4F, 

4G, 4H, 4K 

Basin V3 QV3 550 4I, 4J 

Basin V4 QV4 551 9A, 9B 

Basin C1 QC1 – QV4 – QC2 – QC3 – QC4 384 6F, 6G, 6H, 8A, 8B, 8C 

Basin C2 QC2 221 10A, 10B 

Basin C3 QC3 402 11 

Basin C4 QC4 436 12 

Basin Ashland Creek QAshlandCrk – QV1 – QC1 – QKestrel 238 5, 6A, 6B, 6C, 6D, 6E 

Basin Grandview QGrandview 73 3 

Basin N Main QN Main 19 2B 

Basin Kestrel QKestrel 59 7 

Basin Shamrock QShamrock n/a 
contained within Basin 

4G 

Basin Winburn QWinburn n/a 
contained within Basin 

10B 
Note: QV1 = Flow through Site V1, etc. 

Figure 1-1 illustrates the satellite imagery of the flow monitoring locations, basins, and rain gauges for 

this study. Figure 1-2 is the overall map provided from RH2 that shows the flow monitoring locations, 

sub-basins, and the overall sewer system.  

Detailed descriptions of the individual flow monitoring sites, including photographs, are included in 

Appendix A. 
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FigureFigureFigureFigure    1111----1111. Map of Flow Monitoring Sites. Map of Flow Monitoring Sites. Map of Flow Monitoring Sites. Map of Flow Monitoring Sites, Lift Stations, and, Lift Stations, and, Lift Stations, and, Lift Stations, and    Rain GaugeRain GaugeRain GaugeRain Gaugessss    
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Oregon

Jackson
County

NORTH MAIN

ASHLAND CREEK

TREATMENT 
PLANT

KESTREL (FORMERLY NORTH MOUNTAIN)

GRANDVIEW

WINBURN CREEK DRIVE

SHAMROCK

Ashland Creek LS:
Flowmeter (SCADA)

N. Mountain LS:
Runtime (SCADA)

N. Main LS:
Runtime (SCADA)

Grandview LS:
Runtime (SCADA)

Winburn LS:
Runtime (SCADA)

Shamrock LS:
Runtime (SCADA)

Flow Monitoring Plan:

Basin 1: Install V&A flowmeter #1 in MH 04BB-035 or adjacent.
Basin 2A/2B: Calculate flowrates from SCADA runtime data (North 
Main LS).
Basin 3: Calculate flowrates from SCADA runtime data (Grandview LS).
Basin 4A/4B/4C/4D/4E/4F/4G/4H/4K: Install V&A flowmeter #2 in MH 
04BB-037 or adjacent.
Basin 4I (Railroad District) and Basin 4J: Install V&A flowmeter #3 in 
MH 04CC-029 or adjacent.
Basin 5/6A/6B/6C/6D/6E/6F/6G/6H: Calculate by subtraction from 
Ashland Creek LS flowmeter.
Basin 7: Calculate flowrates from SCADA runtime data (N. Mountain 
LS)
Basin 8A/8B/8C: Install City flowmeter #1 in MH 04DD-008.
Basin 9A/9B (Above Siskiyou Blvd): Install V&A Flow Meter #4 in MH 
10BA-006 or adjacent.
Basin 10A/10B: Install City flowmeter #2 in MH 10AC-006 or adjacent.
Basin 11: Install City flowmeter #3 in MH 11BC-009 or adjacent.
Basin 12: Install City flowmeter #4 in MH 11BD-009 or adjacent.

V&A Flow Meter
Location #1
MH 04BB-035

V&A Flow Meter
Location #2
MH 04BB-037

V&A Flow Meter
Location #3
MH 04CC-029

City Flow Meter
Location #1
MH 04DD-008

City will install plug pre-
venting flow to NW during
flow monitoring period

V&A Flow Meter
Location #4
MH 10BA-006 City Flow Meter

Location #2
MH 10AC-006 City Flow Meter

Location #4
MH 11BD-009

City Flow Meter
Location #3
MH 11BC-009
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2 Methods and Procedures 

2.1 Confined Space Entry 

A confined space (Photo 2-1) is defined as any space that is large enough and so configured that a person 

can bodily enter and perform assigned work, has limited or restricted means for entry or exit and is not 

designed for continuous employee occupancy. In general, the atmosphere must be constantly monitored 

for sufficient levels of oxygen (19.5% to 23.5%), and the presence of hydrogen sulfide (H2S) gas, carbon 

monoxide (CO) gas, and lower explosive limit (LEL) levels. A typical confined space entry crew has 

members with OSHA-defined responsibilities of Entrant, Attendant, and Supervisor. The Entrant is the 

individual performing the work. He or she is equipped with the necessary personal protective equipment 

needed to perform the job safely, including a personal four-gas monitor (Photo 2-2). If it is not possible to 

maintain line-of-sight with the Entrant, then more Entrants are required until line-of-sight can be 

maintained. The Attendant is responsible for maintaining contact with the Entrants to monitor the 

atmosphere using another four-gas monitor and maintaining records of all Entrants if there is more than 

one. The Supervisor is responsible for developing the safe work plan for the job at hand prior to entering. 

 

 

  

Photo 2-1. Confined Space Entry Photo 2-2. Typical Personal Four-Gas Monitor 
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2.2 Flow Meter Installation 

V&A installed four (4) HACH FL904 Sigma flow meters for temporary monitoring within the collection 

system. Three used submerged sensors and one used the non-contact Flo-Dar sensors.  

FL904 Sigma submerged sensors use a pressure transducer to collect depth readings and an ultrasonic 

Doppler sensor to determine the average fluid velocity. The ultrasonic sensor emits high-frequency sound 

waves, which are reflected by air bubbles and suspended particles in the flow. The sensor receives the 

reflected signal and determines the Doppler frequency shift, which indicates the estimated average flow 

velocity. The sensor is typically mounted at a manhole inlet to take advantage of smoother upstream flow 

conditions. The sensor may be offset to one side to lessen the chances of fouling and sedimentation 

where these problems are expected to occur. Manual level and velocity measurements were taken during 

the installation of the flow meters and again when they were removed and compared to simultaneous 

level and velocity readings from the flow meters to ensure proper calibration and accuracy. Figure 2-1 

shows a typical installation for a flow meter with a submerged sensor.  

 

 

Figure Figure Figure Figure 2222----1111. . . . Typical Installation for Typical Installation for Typical Installation for Typical Installation for FL904 Sigma FL904 Sigma FL904 Sigma FL904 Sigma Flow Meter with Submerged SensorFlow Meter with Submerged SensorFlow Meter with Submerged SensorFlow Meter with Submerged Sensor    
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A Flo-Dar flow meter is a non-contact flow meter that uses radar to measure velocity and a down-looking 

ultrasonic sensor to measure depth. Figure 2-2 illustrates a typical Flo-Dar installation.  

 

 

Figure Figure Figure Figure 2222----2222. . . . Typical Installation for FL904 Sigma Flow Meter with FloTypical Installation for FL904 Sigma Flow Meter with FloTypical Installation for FL904 Sigma Flow Meter with FloTypical Installation for FL904 Sigma Flow Meter with Flo----DarDarDarDar    
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2.3 Flow Calculation 

 Open Channel Flow Meters 

Data retrieved from the flow meters were placed into a spreadsheet program for analysis. Data analysis 

includes data comparison to field calibration measurements, as well as necessary geometric adjustments 

as required for sediment (sediment reduces the pipe’s wetted cross-sectional area available to carry flow). 

Area-velocity flow metering uses the continuity equation, 

)( ST AAvAvQ −⋅=⋅=
 

where  Q: volume flow rate 

v: average velocity as determined by the ultrasonic sensor  

A: cross-sectional area available to carry the flow  

AT: total cross-sectional area with both wastewater and sediment 

AS: cross-sectional area of sediment. 

 

For circular pipe,  
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where  dW: distance between wastewater level and pipe invert  

dS: depth of sediment  

D: pipe diameter 
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 Volumetric Flow Monitoring (Lift Stations) 

V&A utilized wet well level data provided by the City at six lift stations to conduct volumetric flow 

monitoring.  Volumetric flow calculation is based on the principle that measuring the elapsed time to fill 

a measured volume will determine the flow rate. It can be thought of as filling up a graduated cylinder 

repeatedly. Volumetric flow measurement can be very accurate compared to other methods because 

analog sensors do not “drift.” Using the time elapsed during the wet well fill cycle when both pumps 

were off (not the pumping cycle) and knowing the volume of the wet well being filled, the influent flow 

rate is calculated (refer to Figure 2-3). Lift station data was provided to V&A on a per-minute basis. 

 

 

 
Figure Figure Figure Figure 2222----3333. Volumetric Flow Monitoring Calculation. Volumetric Flow Monitoring Calculation. Volumetric Flow Monitoring Calculation. Volumetric Flow Monitoring Calculation    

 

This type of flow monitoring calculation does not work for pump stations with variable frequency drives; 

it only works for pump stations using On/Off pump cycles.  This application is a great supplement for 

the traditional open-channel flow metering methods which can become less accurate in smaller 

diameter pipelines, lower flow levels and near pump stations. 

The Ashland Creek Lift Station used constantly running variable frequency drive pumps; V&A used the 

flows from this lift station as reported by the City. 
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2.4 Measurement Error and Uncertainty 

For traditional engineering applications, measurement “error” is explained as a difference between a 

computed, estimated, or measured value and the generally accepted true or theoretically correct value. 

It can also be thought of as a difference between the desired and the actual performance of equipment. 

For equipment, error is usually expressed as a percentage relative to accuracy (i.e., “…the velocity 

sensor has an accuracy of ±2% of the reading…”).  

However, for this study and flow monitoring applications, the cause of the measurement difference is 

important and a distinction will be made between the equipment not performing to industry standards 

(“error”) and expected inaccuracies (“uncertainty”) associated with monitoring technology limitations. 

Gauging “error”“error”“error”“error” occurs when the equipment is not performing to industry standards. This can occur as a 

result of the following common categories of conditions that can be encountered at a wastewater 

monitoring site. 

 Malfunctioning equipment (i.e. a sensor is damaged, battery life ends, or a desiccant canister 

becomes saturated)  

 Improper equipment choice or maintenance (i.e. the selected gauging equipment technologies 

are incompatible with hydraulic conditions within the sewer, or excessive gravel deposits are 

allowed to accumulate around the sensors without being removed) 

 Improper equipment calibration (i.e. depth and/or velocity measurements are incorrectly taken 

within the sewer, or equipment is allowed to drift out of calibration) 

 Field conditions within the sewer, (i.e. foaming at the water surface that “blinds” an ultrasonic 

depth sensor, or toilet paper catching and accumulating on a combination sensor, blinding the 

acoustic Doppler velocity meter) 

For flow monitoring applications, gauging “uncertainty”“uncertainty”“uncertainty”“uncertainty” is used to describe and quantify the expected 

inaccuracies that result from the limitations of the technologies that utilize indirect measurements to 

quantify wastewater flow. 

It is important to try and install flow meters in “ideal” flow conditions.  Ideal flow conditions are 

generally defined by as laminar flow in a straight-through, constant-slope pipeline with no disturbances 

(elbows, tees, hydraulic shifts, etc.) 10 diameters upstream and 5 diameters downstream from the flow 

monitoring location. If ideal flow conditions are met, then an expected uncertainty of final flow 

calculation from an open-channel flow meter may be approximately ±5%. For many situations, ideal flow 

conditions cannot be met and uncertainties increase. 

 Flow Addition versus Flow Subtraction 

Due to the uncertainties involved in subtracting flows of similar magnitudes, the addition of flows at 

multiple monitoring sites is usually preferred over subtraction of flows. Subtraction becomes an issue 

especially when the flow difference from the subtraction falls within the measurement uncertainty 

range of the two larger flow data sets (i.e. subtracting a large flow from another large flow to obtain a 

small difference). 

This concept is best demonstrated per the following example: 

1. Meter A measures 2.00 MGD of flow and has an expected uncertainty of ±5%, thus the uncertainty 

range of the flow measurement is ±0.10 MGD. 

2. Meter B measures 2.50 MGD of flow and has an expected uncertainty of ±6%, thus the uncertainty 

range of the flow measurement is ±0.15 MGD. 
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3. Meter C measures 0.50 MGD of flow and has an expected uncertainty of ±8%, thus the uncertainty 

range of the flow measurement is ±0.04 MGD. 

 

 Scenario 1Scenario 1Scenario 1Scenario 1    ––––    Flow AdditionFlow AdditionFlow AdditionFlow Addition    

 Meter A + Meter B = 2.00 MGD (±0.10) + 2.50 MGD (±0.15) = 4.50 MGD (±0.25) 

 Overall uncertainty = ±0.25 / 4.50 = ±5.6% 

 For flow addition, the final uncertainty is essentially a weighted average of the component 

uncertainties. 

 

 Scenario Scenario Scenario Scenario 2 2 2 2 ––––    Flow Subtraction, Large Flow less Small FlowFlow Subtraction, Large Flow less Small FlowFlow Subtraction, Large Flow less Small FlowFlow Subtraction, Large Flow less Small Flow    

 Meter B - Meter C = 2.50 MGD (±0.15) - 0.50 MGD (±0.04) = 2.00 MGD (±0.19) 

 Overall uncertainty = ±0.19 / 2.00 = ±9.5% 

 For flow subtraction, the final uncertainty will always be greater than the component 

uncertainties. 

 When subtracting a small flow from a large flow, the resulting uncertainties can still be 

manageable.  

 

 Scenario Scenario Scenario Scenario 3 3 3 3 ––––    Flow Subtraction, Large Flow less a similarly Large FlowFlow Subtraction, Large Flow less a similarly Large FlowFlow Subtraction, Large Flow less a similarly Large FlowFlow Subtraction, Large Flow less a similarly Large Flow    

 Meter B - Meter A = 2.50 MGD (±0.15) – 2.00 MGD (±0.10) = 0.50 MGD (±0.25) 

 Overall uncertainty = ±0.25 / 0.50 = ±50% 

 When subtracting a similarly sized flow rates, the resulting uncertainties may not be 

manageable. In this example, an uncertainty of ±50% may be considered unacceptable for 

confident analyses. 

 
Scenario 3 is a very “real-world” situation.  The uncertainties for Meter A and Meter B are extremely 

reasonable (indeed, most flow monitoring service providers would be extremely pleased with true meter 

uncertainties of ±5% to ±6%). However, the reality of the math is clear and the above example 

demonstrates the concept of flow subtraction and compounding or inflating uncertainty ranges. 

The following points are emphasized in relation to the items of this section: 

 For subtraction of flows, the overall uncertainty can be an inflated value that far exceeds 

the component uncertainties. 

 The smaller the resultant flow from the subtraction equation, the larger the percentage 

uncertainty. 

 Whenever possible, basins flows should be directly measured, rather than calculated as a 

subtraction of two or more flow meters. 

 If flow subtraction cannot be avoided, it is better to have the magnitudes of the component 

flows be as dissimilar as possible. 
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2.5 Average Dry Weather Flow Determination 

For this study, four distinct average dry weather flow curves were established for each site location: 

 Mondays – Thursdays 

 Fridays 

 Saturdays 

 Sundays 

Flows for many sites differ on Friday evenings compared to Mondays through Thursdays. Starting around 

7 pm, the flows are often decreased (compared to Monday through Thursday). Similarly, flow patterns for 

Saturday and Sunday were also separated due to their unique evening flow pattern. This type of 

differentiation can be important when determining I/I response, especially if a rain event occurs on a 

Friday, Saturday, or Sunday evening. 

Figure 2-4 illustrates a sample of varying flow patterns within a typical dry week.  

 

Figure Figure Figure Figure 2222----4444. Sample ADWF Diurnal Flow Patterns. Sample ADWF Diurnal Flow Patterns. Sample ADWF Diurnal Flow Patterns. Sample ADWF Diurnal Flow Patterns    

 

ADWF curves are taken from “Dry Days” when RDI had the least impact on the baseline flow. The overall 

average dry weather flow (ADWF) was calculated per the following equation: 
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2.6 Flow Attenuation 

Flow attenuation in a sewer collection system is the natural process of the reduction of the peak flow 

rate through redistribution of the same volume of flow over a longer period of time.  This occurs as a 

result of friction (resistance), internal storage and diffusion along the sewer pipes.  Fluids are 

constantly working towards equilibrium.  For example, a volume of fluid poured into a static vessel with 

no outside turbulence will eventually stabilize to a static state, with a smooth fluid surface without 

peaks and valleys. Attenuation within a sanitary sewer collection system is based upon this concept.  A 

flow profile with a strong peak will tend to stabilize towards equilibrium, as shown in Figure 2-5. 

 

  
Figure Figure Figure Figure 2222----5555. . . . Attenuation IllustrationAttenuation IllustrationAttenuation IllustrationAttenuation Illustration    

 

Within a sanitary sewer collection system, each individual basin will have a specific flow profile.  As the 

flows from the basins combine within the trunk sewer lines, the peaks from each basin will (a) not 

necessarily coincide at the same time, and (b) due to the length and time of travel through the trunk 

sewers, peak flows will attenuate prior to reaching the treatment facility.  The sum of the peak flows of 

the individual basins within a collection system will usually be greater than the peak flows observed at 

the treatment facility. 
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2.7 Inflow / Infiltration Analysis: Definitions and Identification 

Inflow and infiltration (I/I) consists of storm water and groundwater that enters the sewer system 

through pipe defects and improper storm drainage connections and is defined as follows: 

 InflowInflowInflowInflow: Storm water inflow is defined as water discharged into the sewer system, including 

private sewer laterals, from direct connections such as downspouts, yard and area drains, holes 

in manhole covers, cross-connections from storm drains, or catch basins. 

 InfiltrationInfiltrationInfiltrationInfiltration: Infiltration is defined as water entering the sanitary sewer system through defects in 

pipes, pipe joints, and manhole walls, which may include cracks, offset joints, root intrusion 

points, and broken pipes. 

 
Figure 2-6 illustrates the possible sources and components of I/I. 

 
Figure Figure Figure Figure 2222----6666. . . . Typical Sources of Infiltration and InflowTypical Sources of Infiltration and InflowTypical Sources of Infiltration and InflowTypical Sources of Infiltration and Inflow    
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 Infiltration Components 

Infiltration can be further subdivided into components as follows: 

 Groundwater InfiltrationGroundwater InfiltrationGroundwater InfiltrationGroundwater Infiltration: Groundwater infiltration depends on the depth of the groundwater 

table above the pipelines as well as the percentage of the system submerged.  The variation of 

groundwater levels and subsequent groundwater infiltration rates are seasonal by nature.  On a 

day-to-day basis, groundwater infiltration rates are relatively steady and will not fluctuate 

greatly. 

 RainfallRainfallRainfallRainfall----Dependent InfiltrationDependent InfiltrationDependent InfiltrationDependent Infiltration: This component occurs as a result of storm water and enters 

the sewer system through pipe defects, as with groundwater infiltration.  The storm water first 

percolates directly into the soil and then migrates to an infiltration point.  Typically, the time of 

concentration for rainfall-related infiltration may be 24 hours or longer, but this depends on the 

soil permeability and saturation levels. 

 RainfallRainfallRainfallRainfall----Responsive InfiltrationResponsive InfiltrationResponsive InfiltrationResponsive Infiltration is storm water which enters the collection system indirectly 

through pipe defects, but normally in sewers constructed close to the ground surface such as 

private laterals. Rainfall-responsive infiltration is independent of the groundwater table and 

reaches defective sewers via the pipe trench in which the sewer is constructed, particularly if 

the pipe is placed in impermeable soil and is bedded and backfilled with a granular material.  In 

this case, the pipe trench serves as a conduit similar to a French drain, conveying storm 

drainage to defective joints and other openings in the system.  This type of infiltration can have 

a quick response and graphically can look very similar to inflow. 

 

 Impact and Cost of Source Detection and Removal 

 InflowInflowInflowInflow:  

 Impact: Inflow creates a peak flow problem in the sewer system and often dictates the 

required capacity of downstream pipes and transport facilities to carry these peak 

instantaneous flows. Because the response and magnitude of inflow are tied closely to the 

intensity of the storm event, the short-term peak instantaneous flows may result in 

surcharging and overflows within a collection system. Severe inflow may result in sewage 

dilution, resulting in upsetting the biological treatment (secondary treatment) at the 

treatment facility.  

 Cost of Source Identification and Removal: Inflow locations are usually less difficult to find 

and less expensive to correct. These sources include direct and indirect cross-connections 

with storm drainage systems, roof downspouts, and various types of surface drains.  

Generally, the costs to identify and remove sources of inflow are low compared to potential 

benefits to public health and safety or the costs of building new facilities to convey and treat 

the resulting peak flows. 

 InfiltrationInfiltrationInfiltrationInfiltration:  

 Impact: Infiltration typically creates long-term annual volumetric problems. The major impact 

is the cost of pumping and treating the additional volume of water, and of paying for 

treatment (for municipalities that are billed strictly on flow volume). 

 Cost of Source Detection and Removal: Infiltration sources are usually harder to find and 

more expensive to correct than inflow sources. Infiltration sources include defects in 

deteriorated sewer pipes or manholes that may be widespread throughout a sanitary sewer 

system. 
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 Graphical Identification of I/I 

Inflow is usually recognized graphically by large-magnitude, short-duration spikes immediately following 

a rain event. Infiltration is often recognized graphically by a gradual increase in flow after a wet-weather 

event. The increased flow typically sustains for a period after rainfall has stopped and then gradually 

drops off as soils become less saturated and as groundwater levels recede to normal levels. Real-time 

flows are plotted against ADWF to analyze the I/I response to rainfall events. Figure 2-7 illustrates a 

sample of how this analysis is conducted and some of the measurements that are used to distinguish 

infiltration and inflow. Similar graphs have been generated for the individual flow monitoring sites and 

can be found in Appendix A. 

 

Figure Figure Figure Figure 2222----7777. . . . Sample Infiltration and Inflow Isolation GraphSample Infiltration and Inflow Isolation GraphSample Infiltration and Inflow Isolation GraphSample Infiltration and Inflow Isolation Graph    

 

 Analysis Metrics 

After differentiating I/I flows from ADWF flows, various calculations can be made to determine which I/I 

component (inflow or infiltration) is more prevalent at a particular site and to compare the relative 

magnitudes of the I/I components between drainage basins and between storm events: 

 Inflow Inflow Inflow Inflow ––––    Peak I/I Flow RatePeak I/I Flow RatePeak I/I Flow RatePeak I/I Flow Rate: Inflow is characterized by sharp, direct spikes occurring during a 

rainfall event. Peak I/I rates are used for inflow analysis3. 

 Groundwater Infiltration (GWI)Groundwater Infiltration (GWI)Groundwater Infiltration (GWI)Groundwater Infiltration (GWI): GWI analysis is conducted by looking at minimum dry weather 

flow to average dry weather flow ratios and comparing them to established standards to 

quantify the rate of excess groundwater infiltration. 

 RainfallRainfallRainfallRainfall----Dependent Infiltration (RDI)Dependent Infiltration (RDI)Dependent Infiltration (RDI)Dependent Infiltration (RDI): RDI Analysis is conducted by looking at the infiltration 

rates at set periods after the conclusion of a storm event. Depending on the particular 

collection system and the time required for flows to return to ADWF levels, different periods may 

 
3 I/I flow rate is the real time flow less the estimated average dry weather flow rate. It is an estimate of flows attributable to 

rainfall. By using peak measured flow rates (inclusive of ADWF), the I/I flow rate would be skewed higher or lower depending on 

whether the storm event I/I response occurs during low-flow or high-flow hours 
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be examined to determine the basins with the greatest or most sustained rainfall-dependent 

infiltration rates. 

 Total Total Total Total I/II/II/II/I: The total inflow and infiltration is measured in gallons per site and per storm event. 

Because it is based on total I/I volume, it is used to identify the overall volumetric influence of 

I/I within the monitoring basin. 

 Normalization Methods 

There are three ways to normalize the I/I analysis metrics for an “apples-to-apples” comparison among 

the different drainage basins: 

 perperperper----ADWFADWFADWFADWF: The metric is divided by the established average dry weather flow rate and typically 

expressed as a ratio. Peaking Factors are examples of using ADWF to normalize data from 

different sites. 

 perperperper----IDMIDMIDMIDM: The metric is divided by the length of pipe (IDM [inch-diameter mile]) contained within 

the upstream basin. Final units typically are gallons per day (gpd) per IDM. 

 perperperper----ACREACREACREACRE: The metric is divided by the acreage of the upstream basin. Final units typically are 

gallons per day (gpd) per ACRE. 

 

The infiltration and inflow indicators were normalized by the per-ADWF and the per-ACRE methods in 

this report. V&A did not have IDM information for this study. The per-ADWF was weighted as 51% and 

per-ACRE was weighted at 49% to break ties. 
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3 Results and Analysis 

3.1 Rainfall 

V&A installed two rain gauges within the City at rain gauge locations Northwest and East. V&A also 

captured rainfall data from publicly available private weather stations (PWS4). V&A performed QA/QC on 

the data and found five rain gauge stations with good data, allowing for good coverage over the flow 

monitoring area (refer to Figure 3-1). 

 

Figure Figure Figure Figure 3333----1111. . . . Rain Gauge LocationsRain Gauge LocationsRain Gauge LocationsRain Gauge Locations    

 
4 National Oceanic and Atmospheric Administration (NOAA) Citizen Weather Observer Program (CWOP) members send data from 

their PWS to the NOAA MADIS server; the data undergoes quality checking and then is distributed. While V&A has no direct 

control over the rain gauges, V&A performs additional QA/QC on the data to ensure its suitability for use. 
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Graphs containing rainfall data overlaid with the flow data are included in Appendix A. Figure 3-2 shows 

the rainfall during the flow monitoring period at the Center West rain gauge location. Figure 3-3 shows 

the rain accumulation plot of the period rainfall for all sites, as well as the historical average rainfall5 

during the project duration. System-wide, rainfall totals were approximately 16% below average during 

the flow monitoring period. Three storm events elicited an I/I response that were used for I/I analysis.   

 

Figure Figure Figure Figure 3333----2222. . . . Rainfall during Flow Monitoring PeriodRainfall during Flow Monitoring PeriodRainfall during Flow Monitoring PeriodRainfall during Flow Monitoring Period    (Center West)(Center West)(Center West)(Center West)    

 

 

 

Figure Figure Figure Figure 3333----3333. . . . Rainfall Accumulation PlotRainfall Accumulation PlotRainfall Accumulation PlotRainfall Accumulation Plot    

  

 
5 Historical data taken from the WRCC (Station 47050 in Pomona Cal Poly and Station 41779 in Claremont Pomona College): 

http://www.wrcc.dri.edu/summary/climsmnca.html 

Event 1: 1.90”Event 1: 1.90”Event 1: 1.90”Event 1: 1.90”    

Event Event Event Event 2222: 1.9: 1.9: 1.9: 1.92222””””    

Event Event Event Event 3333: : : : 0.840.840.840.84””””    
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 Regional Rainfall Event Classification 

It is important to classify the relative size of a major storm event that occurs over the course of a flow 

monitoring period6.  Rainfall events are classified by intensity and duration.  Based on historical data, 

frequency contour maps for storm events of given intensity and duration have been developed by the 

NOAA for all areas within the continental United States (Figure 3-4). 

 
Figure Figure Figure Figure 3333----4444. . . . NOAA NOAA NOAA NOAA OregonOregonOregonOregon    Rainfall Frequency MapRainfall Frequency MapRainfall Frequency MapRainfall Frequency Map    

 

For example, the NOAA Rainfall Frequency Atlas7  classifies a 10-year, 24-hour storm event in Ashland at 

the Center-West rain gauge location as 2.75 inches. This means that in any given year, at this specific 

location, there is a 10% chance that 2.75 inches of rain will fall in any 24-hour period. 

From the NOAA frequency maps, for a specific latitude and longitude, the rainfall densities for period 

durations ranging from 1 hour to 60 days are known for rain events ranging from 1-year to 100-year 

intensities. These are plotted to develop a rain event frequency map specific to each rainfall monitoring 

site.  Superimposing the peak measured densities for the rainfall events on the rain event frequency 

plot determines the classification of the rainfall event. 

 
6 Sanitary sewers are often designed to withstand I/I contribution to sanitary flows for specific-sized “design” storm events. 

7 NOAA Western U.S. Precipitation Frequency Maps Atlas 2, Volume X, 1973: 

https://hdsc.nws.noaa.gov/hdsc/files25/Atlas2_Volume10.pdf 

Ashland 



        Results and AnalysisResults and AnalysisResults and AnalysisResults and Analysis 

     20-0140 | RH2 City of Ashland  | 2021 Flow Monitoring | 31 

Figure 3-5 to Figure 3-11 illustrates the short-term and long-term rain event classification plots per 

each rain gauge location. Most storm events system-wide registered below a 1-year event classification. 

 

 

 

Figure Figure Figure Figure 3333----5555. . . . ShortShortShortShort----    and Longand Longand Longand Long----Term Term Term Term Rainfall Event Rainfall Event Rainfall Event Rainfall Event ClassificationClassificationClassificationClassifications:s:s:s:    NorthwestNorthwestNorthwestNorthwest    Rain GaugeRain GaugeRain GaugeRain Gauge    
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Figure Figure Figure Figure 3333----6666. . . . ShortShortShortShort----    and Longand Longand Longand Long----Term Rainfall Event Classifications: West Rain GaugeTerm Rainfall Event Classifications: West Rain GaugeTerm Rainfall Event Classifications: West Rain GaugeTerm Rainfall Event Classifications: West Rain Gauge    
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Figure Figure Figure Figure 3333----7777. . . . ShortShortShortShort----    and Longand Longand Longand Long----Term Rainfall Event Classifications: Center West Rain GaugeTerm Rainfall Event Classifications: Center West Rain GaugeTerm Rainfall Event Classifications: Center West Rain GaugeTerm Rainfall Event Classifications: Center West Rain Gauge    
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Figure Figure Figure Figure 3333----8888. . . . ShortShortShortShort----    and Longand Longand Longand Long----Term Rainfall Event Classifications: Center East Rain GaugeTerm Rainfall Event Classifications: Center East Rain GaugeTerm Rainfall Event Classifications: Center East Rain GaugeTerm Rainfall Event Classifications: Center East Rain Gauge    
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Figure Figure Figure Figure 3333----9999. . . . ShortShortShortShort----    and Longand Longand Longand Long----Term Rainfall Event Classifications: South Rain GaugeTerm Rainfall Event Classifications: South Rain GaugeTerm Rainfall Event Classifications: South Rain GaugeTerm Rainfall Event Classifications: South Rain Gauge    
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Figure Figure Figure Figure 3333----10101010. . . . ShortShortShortShort----    and Longand Longand Longand Long----Term Rainfall Event Classifications: Southeast Rain GaugeTerm Rainfall Event Classifications: Southeast Rain GaugeTerm Rainfall Event Classifications: Southeast Rain GaugeTerm Rainfall Event Classifications: Southeast Rain Gauge    
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Figure Figure Figure Figure 3333----11111111. . . . ShortShortShortShort----    and Longand Longand Longand Long----Term Rainfall Event Classifications: East Rain GaugeTerm Rainfall Event Classifications: East Rain GaugeTerm Rainfall Event Classifications: East Rain GaugeTerm Rainfall Event Classifications: East Rain Gauge    
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3.2 Flow Monitoring 

 Average Flow Analysis 

Average dry weather flow (ADWF) curves were established during dry days when I/I had the least impact 

on the baseline flow. Table 3-1 summarizes the dry weather flow data measured for this study. ADWF 

curves for each site can be found in Appendix A.  

Table Table Table Table 3333----1111. Dry Weather Flow. Dry Weather Flow. Dry Weather Flow. Dry Weather Flow    

Site 
Mon-Thu 
(MGD) 

Fri 
(MGD) 

Sat 
(MGD) 

Sun 
(MGD) 

Overall 
(MGD) 

V1 0.101 0.099 0.096 0.096 0.099 

V2 0.431 0.444 0.428 0.434 0.433 

V3 0.240 0.244 0.234 0.245 0.240 

V4 0.220 0.219 0.223 0.228 0.222 

C1 0.607 0.598 0.598 0.610 0.605 

C2 0.104 0.101 0.100 0.100 0.103 

C3 0.153 0.152 0.154 0.160 0.154 

C4 0.052 0.058 0.053 0.056 0.054 

Ashland Creek LS 0.944 0.933 0.926 0.951 0.941 

Grandview LS 0.039 0.040 0.040 0.041 0.040 

N Main LS 0.010 0.010 0.011 0.011 0.010 

Kestrel LS 0.023 0.023 0.023 0.024 0.023 

Shamrock LS 0.0016 0.0016 0.0013 0.0013 0.0015 

Winburn LS 0.0006 0.0007 0.0009 0.0008 0.0007 

 

 

 Peak Measured Flows and Pipeline Capacity Analysis  

Peak measured flows and the hydraulic grade line data (flow depths) are important to understanding the 

capacity limitations. The capacity analysis terms used in the text below are defined as follows: 

 Peaking FactorPeaking FactorPeaking FactorPeaking Factor: Peaking factor is defined as the peak measured flow divided by the average dry 

weather flow (ADWF). Peaking factors are influenced by many factors, including size and topography 

of the tributary area, flow attenuation, flow restrictions, and characteristics of I/I entering the 

collection system. Municipal standards for peaking factor vary agency by agency; the City should refer 

to jurisdictional standards when evaluating peaking factors8.  

 d/D Ratiod/D Ratiod/D Ratiod/D Ratio: The d/D ratio is the peak measured depth of flow (d) divided by the pipe diameter (D). 

The d/D ratio for each site was computed based on the maximum depth of flow for the study. 

Standards for d/D ratio vary from agency to agency, but typically range between d/D ≥ 0.5 and d/D 

≤ 0.75. The City should refer to jurisdictional standards when evaluating d/D ratios. 

 
8 WEF Manual of Practice FD-6 and ASCE Manual No. 62 suggests typical peaking factor ratios range between 3 and 4, with 

higher values possibly indicative of pronounced I/I flows. 
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Table 3-2 summarizes the peak flows, levels, d/D ratios, and peaking factors during the flow monitoring 

period. Capacity analysis data are presented on a site-by-site basis and represents the hydraulic 

conditions only at the site nodes; hydraulic conditions in other areas of the collection system will differ.  

Table Table Table Table 3333----2222. Capacity Analysis Summary. Capacity Analysis Summary. Capacity Analysis Summary. Capacity Analysis Summary    

Site 
ADWF 
(MGD) 

Peak 
Measured 

Flow 

(MGD)  

Peaking 
Factor 

Pipe 
Diameter, 

D 

(IN)  

Max 
Depth, 
d (IN) 

Max 
d/D 

Ratio 

V1 0.099 0.54 5.4 12 25.4 2.11 

V2 0.433 1.47 3.4 18 7.3 0.41 

V3 0.240 0.78 3.3 12 3.0 0.25 

V4 0.222 0.57 2.6 12 5.1 0.42 

C1 0.605 1.56 2.6 24 7.3 0.30 

C2 0.103 0.23 2.3 8 2.5 0.31 

C3 0.154 0.46 3.0 12 3.1 0.26 

C4 0.054 0.30 5.6 12 3.0 0.25 

Ashland Creek LS 0.941 2.28 2.4 n/a n/a n/a 

Grandview LS 0.040 0.14 3.5 n/a n/a n/a 

N Main LS 0.010 0.04 3.5 n/a n/a n/a 

Kestrel LS 0.023 0.06 2.5 n/a n/a n/a 

Shamrock LS 0.0015 0.009 5.8 n/a n/a n/a 

Winburn LS 0.0007 0.013 18.9 n/a n/a n/a 

 

The following capacity analysis results are noted:  

 PeakPeakPeakPeaking Factors:ing Factors:ing Factors:ing Factors: Flow monitoring sites V1 and C4 had peaking factors greater than 5.  The 

Shamrock and Winburn lift stations also had peaking factors greater than 5. 

 Site V1Site V1Site V1Site V1: The highest peaking factors occurred during a “hold and release” backflow 

condition, likely a function of proximity to the treatment facility. These backflow events 

occurred several times over the flow monitoring period, and were not necessarily due to 

rainfall. 

 Site C4Site C4Site C4Site C4: The highest flows and peaking factors at this site occurred during rainfall events. 

 Shamrock LSShamrock LSShamrock LSShamrock LS: Peak flows and higher peaking factors are more likely due to the small 

service area and low average flows into this pump station. 

 Winburn LSWinburn LSWinburn LSWinburn LS: Peak flows and higher peaking factors are more likely due to the small service 

area and low average flows into this pump station. 

 d/D Ratiod/D Ratiod/D Ratiod/D Ratio: Only Site V1 had a peak d/D ratio greater than 0.5.  Site V1 surcharged nine times 

during the study, with a maximum surcharge of 1.1 feet above the pipe crown. This appears to 

be due to pumping operations at the treatment facility, and may not necessarily represent a 

capacity restriction at this pipeline location.   

 

Figure 3-12 shows bar graph summaries of the peaking factors and d/D ratios.   
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Figure Figure Figure Figure 3333----12121212. . . . Peaking FactorsPeaking FactorsPeaking FactorsPeaking Factors    and d/D ratiosand d/D ratiosand d/D ratiosand d/D ratios    
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3.3 Inflow and Infiltration: Results 

 Preface 

Inflow and infiltration (I/I) analyses are presented on a basin-by-basin basis. The following I/I terms are 

defined: 

 I/I I/I I/I I/I IsolationIsolationIsolationIsolation: The I/I flow rate is the real-time flow less the estimated average dry weather flow 

rate (shown in Figure 3-13 as the RED line).  

 InflowInflowInflowInflow: Storm water inflow is defined as water discharged into the sewer system, including 

private sewer laterals, from direct connections such as downspouts, yard, area drains, holes in 

manhole covers, cross-connections from storm drains, and/or catch basins. 

 RainRainRainRain----Dependent Dependent Dependent Dependent InfiltrationInfiltrationInfiltrationInfiltration    (RDI)(RDI)(RDI)(RDI): Infiltration is defined as water entering the sanitary sewer 

system through defects in pipes, pipe joints, and manhole walls, which may include cracks, 

offset joints, root intrusion points, and broken pipes. 

 TotalTotalTotalTotal    I/II/II/II/I: the totalized volume (in gallons) of both inflow and RDI over the course of a rainfall 

event (shown below as the orange area).   

 

 

 

Figure Figure Figure Figure 3333----13131313. . . . I/I I/I I/I I/I Isolation Curve, RIsolation Curve, RIsolation Curve, RIsolation Curve, Rain Eventain Eventain Eventain Event    2222    ((((Ashland Creek LSAshland Creek LSAshland Creek LSAshland Creek LS))))        

  

Total I/I 

(area shaded orange) 

Peak Inflow Rate 

RDI: 

Avg. Rate for analysis 
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 Pump Station Influence 

Site V2 was influenced by upstream pump station operations with regular flow spikes during dry 

weather and wet weather. The ADWF presented in Section 2.5 and Appendix A is a smoothed curve due 

to the averaging of several dry days and will not reflect the random dry peaks of the pump cycles.  For 

the subtraction of the ADWF from real-time rainfall event flows to obtain peak I/I, these random peaks 

need to be considered. 

RDI and Total I/I analyses are valid as they consider I/I rates over time. Peak inflow being an 

instantaneous point measurement is more difficult to determine; the data must be reviewed on a more 

microscopic level. Figure 3-14 illustrates a more detailed look at inflow for Site V2. 

 

 

Figure Figure Figure Figure 3333----14141414. . . . Flow Hydrograph, Flow Hydrograph, Flow Hydrograph, Flow Hydrograph, Site V2Site V2Site V2Site V2, Storm , Storm , Storm , Storm EventEventEventEvent    3333    

 

On a site-by-site, storm-by-storm basis, outliers could exist due to pumping operations and were 

accounted for. It is noted that peak inflow is also throttled at the upstream pump station, and thus peak 

I/I flow that may be generated in the upstream basin may not be truly measured.  The City engineer 

should utilize inflow results at his/her discretion.  

Dry peak

Wet peak

Difference 

Attributed 

to INFLOW 
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 Inflow Results Summary 

Inflow is storm water discharged into the sewer system through direct connections such as downspouts, 

area drains, cross-connections to catch basins, etc.  These sources transport rainwater directly into the 

sewer system and the corresponding flow rates are tied closely to the intensity of the storm.  This 

component of I/I often causes a peak flow problem in the sewer system and often dictates the required 

capacity of downstream pipes and transport facilities to carry these peak instantaneous flows.  

Table 3-3 and Figure 3-15 summarize the peak measured inflow analysis results by basin. Inflow rate 

was determined as the average of the peak inflow rates for Events 1, 2, and 3. The “top 3” ranked 

basins are highlighted in red. Figure 3-16 shows a temperature map showing the inflow rankings for 

each basin. The following items are noted: 

 Basins Grandview, C1, and V1 had the highest weighted, normalized peak I/I rates, an 

indicator of high inflow upstream from the flow monitoring basin. 

 

Table Table Table Table 3333----3333. . . . Results and Rankings of Inflow AnalysisResults and Rankings of Inflow AnalysisResults and Rankings of Inflow AnalysisResults and Rankings of Inflow Analysis    

Metering Basin 
ADWF 
(MGD) 

Basin 
Acreage 

Inflow Rate 
(mgd) 

Inflow per 
ADWF 

Inflow per 
ACRE 

(gpd/ACRE) 

Inflow 
Ranking 

Basin V1 0.049 210 0.054 1.09 255 8 

Basin V2 0.193 678 0.180 0.93 265 10 

Basin V3 0.240 550 0.350 1.46 637 3 

Basin V4 0.222 551 0.224 1.01 407 5 

Basin C1 0.073 384 0.173 2.38 452 2 

Basin C2 0.103 221 0.073 0.71 331 11 

Basin C3 0.154 402 0.142 0.92 354 9 

Basin C4 0.054 436 0.167 3.13 384 4 

Basin AshCrk 0.213 238 0.185 0.87 776 6 

Basin Grandview 0.040 73 0.064 1.62 883 1 

Basin N Main 0.010 19 0.009 0.89 480 7 

Basin Kestrel 0.023 59 0.013 0.55 219 12 
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Figure Figure Figure Figure 3333----15151515. . . . Bar Graphs: Inflow Analysis SummaryBar Graphs: Inflow Analysis SummaryBar Graphs: Inflow Analysis SummaryBar Graphs: Inflow Analysis Summary    
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Figure Figure Figure Figure 3333----16161616. Temperature Map: . Temperature Map: . Temperature Map: . Temperature Map: InflowInflowInflowInflow    Final Basin RankingsFinal Basin RankingsFinal Basin RankingsFinal Basin Rankings    
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 RDI Results Summary 

Infiltration is defined as water entering the sanitary sewer system through defects in pipes, pipe joints, 

and manhole walls, which may include cracks, offset joints, root intrusion points, and broken pipes.  

Increased flows into the sanitary sewer system are usually tied to groundwater levels and soil saturation 

levels.  Infiltration sources transport rainwater into the system indirectly; flow levels in the sanitary 

system increase gradually, are typically sustained for a period after rainfall has stopped, and then 

gradually decrease as soils become less saturated and as groundwater levels recede to normal.  

Infiltration typically creates long-term annual volumetric problems. The major impact is the cost of 

pumping and treating the additional volume of water, and of paying for treatment (for municipalities 

that are billed strictly on flow volume).  

Table 3-3 and Figure 3-15 summarize the RDI analysis results by basin. RDI rate was determined as the 

average of the measured RDI rates for Events 1, 2, and 3. The “top 3” ranked basins are highlighted in 

red. Figure 3-16 shows a temperature map showing the inflow rankings for each basin. The following 

items are noted: 

 Basins C1, V3, and C4 had the highest weighted, normalized RDI rates, an indicator of high 

RDI upstream from the flow monitoring basin. 

 

Table Table Table Table 3333----4444. . . . Results and Rankings of Results and Rankings of Results and Rankings of Results and Rankings of RDIRDIRDIRDI    AnalysisAnalysisAnalysisAnalysis    

Metering Basin 
ADWF 
(MGD) 

Basin 
Acreage 

RDI Rate 
(mgd) 

RDI per 
ADWF 

RDI per 
ACRE 

(gpd/ACRE) 

RDI 
Ranking 

Basin V1 0.049 210 0.003 0.06 14 10 

Basin V2 0.193 678 0.063 0.33 93 4 

Basin V3 0.240 550 0.072 0.30 131 2 

Basin V4 0.222 551 0.023 0.11 43 9 

Basin C1 0.073 384 0.039 0.54 102 1 

Basin C2 0.103 221 0.012 0.12 55 8 

Basin C3 0.154 402 0.022 0.14 54 7 

Basin C4 0.054 436 0.024 0.46 56 3 

Basin AshCrk 0.213 238 0.030 0.14 125 6 

Basin Grandview 0.040 73 0.008 0.19 106 5 

Basin N Main 0.010 19 0.0001 0.01 5 12 

Basin Kestrel 0.023 59 0.0002 0.01 4 11 
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Figure Figure Figure Figure 3333----17171717. . . . Bar Graphs: Bar Graphs: Bar Graphs: Bar Graphs: RDIRDIRDIRDI    Analysis SummaryAnalysis SummaryAnalysis SummaryAnalysis Summary    
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Figure Figure Figure Figure 3333----18181818. Temperature Map: . Temperature Map: . Temperature Map: . Temperature Map: RDIRDIRDIRDI    Final Basin RankingsFinal Basin RankingsFinal Basin RankingsFinal Basin Rankings    
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 Total I/I Results 

Total I/I analysis considers the totalized volume (in gallons) of both inflow and rainfall-dependent 

infiltration over the course of a storm event. Total I/I was determined from sum of I/I for Events 1, 2, 

and 3. Table 3-5 and Figure 3-19 summarize the total I/I analysis results by basin. The “top 3” ranked 

basins are highlighted in red. Figure 3-20 shows a temperature map showing the Total I/I rankings for 

each basin. The following items are noted: 

 Basins V3, C1, and C4 had the highest weighted, normalized total I/I rates, an indicator of 

total I/I upstream from the flow monitoring basin. 

 

Table Table Table Table 3333----5555. . . . TotalTotalTotalTotal    I/I Analysis SummaryI/I Analysis SummaryI/I Analysis SummaryI/I Analysis Summary    

Metering Basin 
ADWF 
(MGD) 

Basin 
Acreage 

Total I/I 
(gallons) 

Total I/I per ADWF 
(MGal per in-Rain 

per MGD) 

Total I/I 
per ACRE 
(R-value) 

Total I/I 
Ranking 

Basin V1 0.049 210 123,374 0.48 0.41% 10 

Basin V2 0.193 678 979,448 1.65 1.72% 5 

Basin V3 0.240 550 2,081,368 1.85 2.97% 1 

Basin V4 0.222 551 861,954 1.02 1.51% 7 

Basin C1 0.073 384 709,397 2.73 1.91% 2 

Basin C2 0.103 221 348,020 0.92 1.57% 8 

Basin C3 0.154 402 575,167 0.89 1.26% 9 

Basin C4 0.054 436 751,432 3.57 1.61% 3 

Basin AshCrk 0.213 238 712,755 0.76 2.49% 6 

Basin Grandview 0.040 73 221,999 1.28 2.58% 4 

Basin N Main 0.010 19 9,468 0.18 0.36% 12 

Basin Kestrel 0.023 59 21,566 0.22 0.33% 11 
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Figure Figure Figure Figure 3333----19191919. . . . Bar Graphs: Bar Graphs: Bar Graphs: Bar Graphs: TotalTotalTotalTotal    I/I Analysis SummaryI/I Analysis SummaryI/I Analysis SummaryI/I Analysis Summary    
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Figure Figure Figure Figure 3333----20202020. Temperature Map: . Temperature Map: . Temperature Map: . Temperature Map: Total Total Total Total I/II/II/II/I    Final Basin RankingsFinal Basin RankingsFinal Basin RankingsFinal Basin Rankings    
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 Groundwater Infiltration Results Summary 

Dry weather (ADWF) flow can be expected to have a predictable diurnal flow pattern. While each site is 

unique, experience has shown that, given a reasonable volume of flow and typical loading conditions, 

the daily flows fall into a predictable range when compared to the daily average flow. If a site has a 

large percentage of groundwater infiltration occurring during the periods of dry weather flow 

measurement, the amplitudes of the peak and low flows will be dampened9. Figure 3-21 shows a 

sample of two flow monitoring sites, both with nearly the same average daily flow, but with considerably 

different peak and low flows. In this sample case, Site B1 may have a considerable volume of 

groundwater infiltration. 

 

 

Figure Figure Figure Figure 3333----21212121. . . . Groundwater Infiltration Sample FigureGroundwater Infiltration Sample FigureGroundwater Infiltration Sample FigureGroundwater Infiltration Sample Figure    

 

It can be useful to compare the low-to-ADWF flow ratios for the flow metering sites.  A site with 

abnormal ratios, and with no other reasons to suspect abnormal flow patterns (such as proximity to a 

pump station, treatment facilities, etc.), has a possibility of higher levels of groundwater infiltration in 

comparison to the rest of the collection system. 

Figure 3-22 plots the low-to-ADWF flow ratios10 against the ADWF flows for the relevant flow monitoring 

sites. The brown dashed line shows “typical” low-to-ADWF ratios per the Water Environment Federation 

(WEF). 

 
9 In an extreme case, perhaps 0.2 mgd of ADWF flow and 2.0 mgd of groundwater infiltration, the peaks and lows would be 
barely recognizable; the ADWF flow would be nearly a straight line. 

10 The Minimum to Average flow ratio is calculated by taking the minimum flow and dividing by the ADWF value (using the Mon-

Thu ADWF curve). 
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Figure Figure Figure Figure 3333----22222222. . . . Minimum Flow Ratios vs ADWFMinimum Flow Ratios vs ADWFMinimum Flow Ratios vs ADWFMinimum Flow Ratios vs ADWF11111111    

 

The following results are noted: 

 The Kestrel LS had evidence of elevated levels of groundwater infiltration and Site V3 had 

evidence of slightly elevated levels of groundwater infiltration. Often high dry weather GWI 

correlates to high RDI rates; however, the Kestrel lift station generally ranked low in all I/I 

metrics of this study.  This may be an anomaly of the study. 

 Generally, the system does not appear to have much dry weather GWI infiltrating into the 

system. 

 

 

 
11 Due to attenuation, it should be expected that sites with larger flow volumes should not have quite the peak-to-average and 

low-to-average flow ratios as sites with lesser flow volumes. This is why the WEF typical trend line’s slope is closer to 1.0 as the 

ADWF increases, as shown in the figure.                
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4 Recommendations 
V&A advises that future I/I reduction plans consider the following recommendations: 

1. Determine I/I Reduction ProgramDetermine I/I Reduction ProgramDetermine I/I Reduction ProgramDetermine I/I Reduction Program: The City should examine its I/I reduction needs to determine their 

needs and goals for a future I/I reduction program. 

a. If peak flows, sanitary sewer overflows, and pipeline capacity issues are of greater concern, 

then priority can be given to investigate and reduce sources of inflow within the basins with the 

greatest inflow problems. The highest inflow occurs in the Grandview, C1, and V1 Basins. 

b. If total infiltration and general pipeline deterioration are of greater concern, then the program 

can be weighted to investigate and reduce sources of infiltration within the basins with the 

greatest infiltration problems. The highest total I/I occurs in the C1, V3, and C4 Basins.  

2. I/I Reduction Cost Effective AnalysisI/I Reduction Cost Effective AnalysisI/I Reduction Cost Effective AnalysisI/I Reduction Cost Effective Analysis: The City should conduct a study to determine which is more 

cost-effective: (1) locating the sources of inflow/infiltration and systematically rehabilitating or 

replacing the faulty pipelines; or (2) continued treatment of the additional rainfall dependent I/I 

flow. 
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

V&A FM 1

Field West of Treatment Plant

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: V&A FM 1Vicinity Map: V&A FM 1Vicinity Map: V&A FM 1Vicinity Map: V&A FM 1

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter: 12 inches

ADWF:ADWF:ADWF:ADWF: 0.099 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.538 mgd

Flow SketchFlow SketchFlow SketchFlow Sketch

Satellite MapSatellite MapSatellite MapSatellite Map

Street ViewStreet ViewStreet ViewStreet View

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Field West of Treatment Plant

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1738 feet

Plan ViewPlan ViewPlan ViewPlan View

Coordinates:Coordinates:Coordinates:Coordinates: 122.7156° W, 42.2139° N

City Manhole:City Manhole:City Manhole:City Manhole:
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Additional Site PhotosAdditional Site PhotosAdditional Site PhotosAdditional Site Photos

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

West Inlet PipeWest Inlet PipeWest Inlet PipeWest Inlet Pipe

North Outlet PipeNorth Outlet PipeNorth Outlet PipeNorth Outlet Pipe
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 11.14 inchesTotal Period Rainfall: 11.14 inchesTotal Period Rainfall: 11.14 inchesTotal Period Rainfall: 11.14 inches

Avg Period Flow: 0.123 MGal     Peak Daily Flow: 0.163 MGal     Min Daily Flow: 0.095 MGalAvg Period Flow: 0.123 MGal     Peak Daily Flow: 0.163 MGal     Min Daily Flow: 0.095 MGalAvg Period Flow: 0.123 MGal     Peak Daily Flow: 0.163 MGal     Min Daily Flow: 0.095 MGalAvg Period Flow: 0.123 MGal     Peak Daily Flow: 0.163 MGal     Min Daily Flow: 0.095 MGal
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.82 inchesTotal Period Rainfall: 2.82 inchesTotal Period Rainfall: 2.82 inchesTotal Period Rainfall: 2.82 inches Avg Flow: 0.113 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.018 mgdAvg Flow: 0.113 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.018 mgdAvg Flow: 0.113 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.018 mgdAvg Flow: 0.113 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.018 mgd
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

Dec 05

(Sat)

Dec 06

(Sun)

Dec 07

(Mon)

Dec 08

(Tue)

Dec 09

(Wed)

Dec 10

(Thu)

Dec 11

(Fri)

Dec 12

(Sat)

Dec 13

(Sun)

Dec 14

(Mon)

Dec 15

(Tue)

Dec 16

(Wed)

Dec 17

(Thu)

Dec 18

(Fri)

Dec 19

(Sat)

Dec 20

(Sun)

Dec 21

(Mon)

Dec 22

(Tue)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

R
a

in
fa

ll
 (

in
/

h
r)

R
a

in
fa

ll
 (

in
/

h
r)

R
a

in
fa

ll
 (

in
/

h
r)

R
a

in
fa

ll
 (

in
/

h
r)

RainRainRainRain FlowFlowFlowFlow AD WFAD WFAD WFAD WF

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

Dec 23

(Wed)

Dec 24

(Thu)

Dec 25

(Fri)

Dec 26

(Sat)

Dec 27

(Sun)

Dec 28

(Mon)

Dec 29

(Tue)

Dec 30

(Wed)

Dec 31

(Thu)

Jan 01

(Fri)

Jan 02

(Sat)

Jan 03

(Sun)

Jan 04

(Mon)

Jan 05

(Tue)

Jan 06

(Wed)

Jan 07

(Thu)

Jan 08

(Fri)

Jan 09

(Sat)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

R
a

in
fa

ll
 (

in
/
h

r)
R

a
in

fa
ll

 (
in

/
h

r)
R

a
in

fa
ll

 (
in

/
h

r)
R

a
in

fa
ll

 (
in

/
h

r)

Total Period Rainfall: 4.45 inchesTotal Period Rainfall: 4.45 inchesTotal Period Rainfall: 4.45 inchesTotal Period Rainfall: 4.45 inches Avg Flow: 0.130 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.021 mgdAvg Flow: 0.130 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.021 mgdAvg Flow: 0.130 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.021 mgdAvg Flow: 0.130 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.021 mgd
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.90 inchesTotal Period Rainfall: 1.90 inchesTotal Period Rainfall: 1.90 inchesTotal Period Rainfall: 1.90 inches Avg Flow: 0.122 mgd     Peak Flow: 0.538 mgd     Min Flow: 0.015 mgdAvg Flow: 0.122 mgd     Peak Flow: 0.538 mgd     Min Flow: 0.015 mgdAvg Flow: 0.122 mgd     Peak Flow: 0.538 mgd     Min Flow: 0.015 mgdAvg Flow: 0.122 mgd     Peak Flow: 0.538 mgd     Min Flow: 0.015 mgd
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.95 inchesTotal Period Rainfall: 1.95 inchesTotal Period Rainfall: 1.95 inchesTotal Period Rainfall: 1.95 inches Avg Flow: 0.126 mgd     Peak Flow: 0.522 mgd     Min Flow: 0.038 mgdAvg Flow: 0.126 mgd     Peak Flow: 0.522 mgd     Min Flow: 0.038 mgdAvg Flow: 0.126 mgd     Peak Flow: 0.522 mgd     Min Flow: 0.038 mgdAvg Flow: 0.126 mgd     Peak Flow: 0.522 mgd     Min Flow: 0.038 mgd
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Site Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge Summary

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 2.13 inches
Event 1Event 1Event 1Event 1
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 2.13 inches)Storm Event I/I Analysis (Rain = 2.13 inches)Storm Event I/I Analysis (Rain = 2.13 inches)Storm Event I/I Analysis (Rain = 2.13 inches)

0.30

4.59

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

3.06

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.38

CapacityCapacityCapacityCapacity

0.16Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons213,000

 |     V1 - 11



V&A FM 1V&A FM 1V&A FM 1V&A FM 1

I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.72 inches
Event 2Event 2Event 2Event 2
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.72 inches)Storm Event I/I Analysis (Rain = 1.72 inches)Storm Event I/I Analysis (Rain = 1.72 inches)Storm Event I/I Analysis (Rain = 1.72 inches)

0.30

4.53

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.99

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.38

CapacityCapacityCapacityCapacity

0.15Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons115,000
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 0.93 inches
Event 3Event 3Event 3Event 3
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.93 inches)Storm Event I/I Analysis (Rain = 0.93 inches)Storm Event I/I Analysis (Rain = 0.93 inches)Storm Event I/I Analysis (Rain = 0.93 inches)

0.26

4.35

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.61

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.36

CapacityCapacityCapacityCapacity

0.10Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons46,000

 |     V1 - 13



V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

10/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWF

Avg Level: 2.80 in.     Peak Level: 3.74 in.     Min Level: 1.79 in.Avg Level: 2.80 in.     Peak Level: 3.74 in.     Min Level: 1.79 in.Avg Level: 2.80 in.     Peak Level: 3.74 in.     Min Level: 1.79 in.Avg Level: 2.80 in.     Peak Level: 3.74 in.     Min Level: 1.79 in.

Avg Velocity: 1.00 fps     Peak Velocity: 1.49 fps     Min Velocity: 0.44 fpsAvg Velocity: 1.00 fps     Peak Velocity: 1.49 fps     Min Velocity: 0.44 fpsAvg Velocity: 1.00 fps     Peak Velocity: 1.49 fps     Min Velocity: 0.44 fpsAvg Velocity: 1.00 fps     Peak Velocity: 1.49 fps     Min Velocity: 0.44 fps

Avg Flow: 0.097 mgd     Peak Flow: 0.201 mgd     Min Flow: 0.021 mgdAvg Flow: 0.097 mgd     Peak Flow: 0.201 mgd     Min Flow: 0.021 mgdAvg Flow: 0.097 mgd     Peak Flow: 0.201 mgd     Min Flow: 0.021 mgdAvg Flow: 0.097 mgd     Peak Flow: 0.201 mgd     Min Flow: 0.021 mgd
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.33 inchesTotal Weekly Rainfall: 0.33 inchesTotal Weekly Rainfall: 0.33 inchesTotal Weekly Rainfall: 0.33 inches

Avg Level: 2.86 in.     Peak Level: 3.83 in.     Min Level: 1.76 in.Avg Level: 2.86 in.     Peak Level: 3.83 in.     Min Level: 1.76 in.Avg Level: 2.86 in.     Peak Level: 3.83 in.     Min Level: 1.76 in.Avg Level: 2.86 in.     Peak Level: 3.83 in.     Min Level: 1.76 in.

Avg Velocity: 1.03 fps     Peak Velocity: 1.53 fps     Min Velocity: 0.37 fpsAvg Velocity: 1.03 fps     Peak Velocity: 1.53 fps     Min Velocity: 0.37 fpsAvg Velocity: 1.03 fps     Peak Velocity: 1.53 fps     Min Velocity: 0.37 fpsAvg Velocity: 1.03 fps     Peak Velocity: 1.53 fps     Min Velocity: 0.37 fps

Avg Flow: 0.103 mgd     Peak Flow: 0.209 mgd     Min Flow: 0.018 mgdAvg Flow: 0.103 mgd     Peak Flow: 0.209 mgd     Min Flow: 0.018 mgdAvg Flow: 0.103 mgd     Peak Flow: 0.209 mgd     Min Flow: 0.018 mgdAvg Flow: 0.103 mgd     Peak Flow: 0.209 mgd     Min Flow: 0.018 mgd
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.71 inchesTotal Weekly Rainfall: 1.71 inchesTotal Weekly Rainfall: 1.71 inchesTotal Weekly Rainfall: 1.71 inches

Avg Level: 3.04 in.     Peak Level: 12.24 in.     Min Level: 1.97 in.Avg Level: 3.04 in.     Peak Level: 12.24 in.     Min Level: 1.97 in.Avg Level: 3.04 in.     Peak Level: 12.24 in.     Min Level: 1.97 in.Avg Level: 3.04 in.     Peak Level: 12.24 in.     Min Level: 1.97 in.

Avg Velocity: 1.10 fps     Peak Velocity: 1.69 fps     Min Velocity: 0.40 fpsAvg Velocity: 1.10 fps     Peak Velocity: 1.69 fps     Min Velocity: 0.40 fpsAvg Velocity: 1.10 fps     Peak Velocity: 1.69 fps     Min Velocity: 0.40 fpsAvg Velocity: 1.10 fps     Peak Velocity: 1.69 fps     Min Velocity: 0.40 fps

Avg Flow: 0.118 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.027 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.027 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.027 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.027 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Mon Tue Wed Thu Fri Sat Sun

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

LevLevLevLev

0.0

0.5

1.0

1.5

2.0

2.5

3.0

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

VelVelVelVel

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

11/16 11/17 11/18 11/19 11/20 11/21 11/22

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

Rain Flow ADWFTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inches

Avg Level: 3.04 in.     Peak Level: 4.59 in.     Min Level: 1.84 in.Avg Level: 3.04 in.     Peak Level: 4.59 in.     Min Level: 1.84 in.Avg Level: 3.04 in.     Peak Level: 4.59 in.     Min Level: 1.84 in.Avg Level: 3.04 in.     Peak Level: 4.59 in.     Min Level: 1.84 in.

Avg Velocity: 1.09 fps     Peak Velocity: 1.74 fps     Min Velocity: 0.43 fpsAvg Velocity: 1.09 fps     Peak Velocity: 1.74 fps     Min Velocity: 0.43 fpsAvg Velocity: 1.09 fps     Peak Velocity: 1.74 fps     Min Velocity: 0.43 fpsAvg Velocity: 1.09 fps     Peak Velocity: 1.74 fps     Min Velocity: 0.43 fps

Avg Flow: 0.117 mgd     Peak Flow: 0.304 mgd     Min Flow: 0.023 mgdAvg Flow: 0.117 mgd     Peak Flow: 0.304 mgd     Min Flow: 0.023 mgdAvg Flow: 0.117 mgd     Peak Flow: 0.304 mgd     Min Flow: 0.023 mgdAvg Flow: 0.117 mgd     Peak Flow: 0.304 mgd     Min Flow: 0.023 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.27 inchesTotal Weekly Rainfall: 0.27 inchesTotal Weekly Rainfall: 0.27 inchesTotal Weekly Rainfall: 0.27 inches

Avg Level: 3.05 in.     Peak Level: 4.01 in.     Min Level: 1.89 in.Avg Level: 3.05 in.     Peak Level: 4.01 in.     Min Level: 1.89 in.Avg Level: 3.05 in.     Peak Level: 4.01 in.     Min Level: 1.89 in.Avg Level: 3.05 in.     Peak Level: 4.01 in.     Min Level: 1.89 in.

Avg Velocity: 1.08 fps     Peak Velocity: 1.63 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.63 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.63 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.63 fps     Min Velocity: 0.45 fps

Avg Flow: 0.117 mgd     Peak Flow: 0.237 mgd     Min Flow: 0.023 mgdAvg Flow: 0.117 mgd     Peak Flow: 0.237 mgd     Min Flow: 0.023 mgdAvg Flow: 0.117 mgd     Peak Flow: 0.237 mgd     Min Flow: 0.023 mgdAvg Flow: 0.117 mgd     Peak Flow: 0.237 mgd     Min Flow: 0.023 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inches

Avg Level: 3.04 in.     Peak Level: 8.54 in.     Min Level: 1.90 in.Avg Level: 3.04 in.     Peak Level: 8.54 in.     Min Level: 1.90 in.Avg Level: 3.04 in.     Peak Level: 8.54 in.     Min Level: 1.90 in.Avg Level: 3.04 in.     Peak Level: 8.54 in.     Min Level: 1.90 in.

Avg Velocity: 1.08 fps     Peak Velocity: 1.71 fps     Min Velocity: 0.40 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.71 fps     Min Velocity: 0.40 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.71 fps     Min Velocity: 0.40 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.71 fps     Min Velocity: 0.40 fps

Avg Flow: 0.117 mgd     Peak Flow: 0.267 mgd     Min Flow: 0.022 mgdAvg Flow: 0.117 mgd     Peak Flow: 0.267 mgd     Min Flow: 0.022 mgdAvg Flow: 0.117 mgd     Peak Flow: 0.267 mgd     Min Flow: 0.022 mgdAvg Flow: 0.117 mgd     Peak Flow: 0.267 mgd     Min Flow: 0.022 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.25 inchesTotal Weekly Rainfall: 1.25 inchesTotal Weekly Rainfall: 1.25 inchesTotal Weekly Rainfall: 1.25 inches

Avg Level: 3.12 in.     Peak Level: 4.38 in.     Min Level: 1.93 in.Avg Level: 3.12 in.     Peak Level: 4.38 in.     Min Level: 1.93 in.Avg Level: 3.12 in.     Peak Level: 4.38 in.     Min Level: 1.93 in.Avg Level: 3.12 in.     Peak Level: 4.38 in.     Min Level: 1.93 in.

Avg Velocity: 1.08 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.38 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.38 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.38 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.38 fps

Avg Flow: 0.121 mgd     Peak Flow: 0.292 mgd     Min Flow: 0.021 mgdAvg Flow: 0.121 mgd     Peak Flow: 0.292 mgd     Min Flow: 0.021 mgdAvg Flow: 0.121 mgd     Peak Flow: 0.292 mgd     Min Flow: 0.021 mgdAvg Flow: 0.121 mgd     Peak Flow: 0.292 mgd     Min Flow: 0.021 mgd

 |     V1 - 20
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inches

Avg Level: 3.23 in.     Peak Level: 4.53 in.     Min Level: 2.09 in.Avg Level: 3.23 in.     Peak Level: 4.53 in.     Min Level: 2.09 in.Avg Level: 3.23 in.     Peak Level: 4.53 in.     Min Level: 2.09 in.Avg Level: 3.23 in.     Peak Level: 4.53 in.     Min Level: 2.09 in.

Avg Velocity: 1.13 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.13 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.13 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.13 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.51 fps

Avg Flow: 0.131 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.032 mgdAvg Flow: 0.131 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.032 mgdAvg Flow: 0.131 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.032 mgdAvg Flow: 0.131 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.032 mgd

 |     V1 - 21



V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.16 inchesTotal Weekly Rainfall: 1.16 inchesTotal Weekly Rainfall: 1.16 inchesTotal Weekly Rainfall: 1.16 inches

Avg Level: 3.24 in.     Peak Level: 18.65 in.     Min Level: 2.06 in.Avg Level: 3.24 in.     Peak Level: 18.65 in.     Min Level: 2.06 in.Avg Level: 3.24 in.     Peak Level: 18.65 in.     Min Level: 2.06 in.Avg Level: 3.24 in.     Peak Level: 18.65 in.     Min Level: 2.06 in.

Avg Velocity: 1.17 fps     Peak Velocity: 1.89 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.17 fps     Peak Velocity: 1.89 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.17 fps     Peak Velocity: 1.89 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.17 fps     Peak Velocity: 1.89 fps     Min Velocity: 0.45 fps

Avg Flow: 0.134 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.026 mgdAvg Flow: 0.134 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.026 mgdAvg Flow: 0.134 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.026 mgdAvg Flow: 0.134 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.026 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.60 inchesTotal Weekly Rainfall: 0.60 inchesTotal Weekly Rainfall: 0.60 inchesTotal Weekly Rainfall: 0.60 inches

Avg Level: 3.21 in.     Peak Level: 13.94 in.     Min Level: 2.24 in.Avg Level: 3.21 in.     Peak Level: 13.94 in.     Min Level: 2.24 in.Avg Level: 3.21 in.     Peak Level: 13.94 in.     Min Level: 2.24 in.Avg Level: 3.21 in.     Peak Level: 13.94 in.     Min Level: 2.24 in.

Avg Velocity: 1.20 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.22 fpsAvg Velocity: 1.20 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.22 fpsAvg Velocity: 1.20 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.22 fpsAvg Velocity: 1.20 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.22 fps

Avg Flow: 0.135 mgd     Peak Flow: 0.275 mgd     Min Flow: 0.041 mgdAvg Flow: 0.135 mgd     Peak Flow: 0.275 mgd     Min Flow: 0.041 mgdAvg Flow: 0.135 mgd     Peak Flow: 0.275 mgd     Min Flow: 0.041 mgdAvg Flow: 0.135 mgd     Peak Flow: 0.275 mgd     Min Flow: 0.041 mgd

 |     V1 - 23



V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.60 inchesTotal Weekly Rainfall: 0.60 inchesTotal Weekly Rainfall: 0.60 inchesTotal Weekly Rainfall: 0.60 inches

Avg Level: 3.21 in.     Peak Level: 13.94 in.     Min Level: 2.24 in.Avg Level: 3.21 in.     Peak Level: 13.94 in.     Min Level: 2.24 in.Avg Level: 3.21 in.     Peak Level: 13.94 in.     Min Level: 2.24 in.Avg Level: 3.21 in.     Peak Level: 13.94 in.     Min Level: 2.24 in.

Avg Velocity: 1.20 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.22 fpsAvg Velocity: 1.20 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.22 fpsAvg Velocity: 1.20 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.22 fpsAvg Velocity: 1.20 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.22 fps

Avg Flow: 0.135 mgd     Peak Flow: 0.275 mgd     Min Flow: 0.041 mgdAvg Flow: 0.135 mgd     Peak Flow: 0.275 mgd     Min Flow: 0.041 mgdAvg Flow: 0.135 mgd     Peak Flow: 0.275 mgd     Min Flow: 0.041 mgdAvg Flow: 0.135 mgd     Peak Flow: 0.275 mgd     Min Flow: 0.041 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.67 inchesTotal Weekly Rainfall: 0.67 inchesTotal Weekly Rainfall: 0.67 inchesTotal Weekly Rainfall: 0.67 inches

Avg Level: 3.21 in.     Peak Level: 4.53 in.     Min Level: 2.21 in.Avg Level: 3.21 in.     Peak Level: 4.53 in.     Min Level: 2.21 in.Avg Level: 3.21 in.     Peak Level: 4.53 in.     Min Level: 2.21 in.Avg Level: 3.21 in.     Peak Level: 4.53 in.     Min Level: 2.21 in.

Avg Velocity: 1.18 fps     Peak Velocity: 1.87 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.18 fps     Peak Velocity: 1.87 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.18 fps     Peak Velocity: 1.87 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.18 fps     Peak Velocity: 1.87 fps     Min Velocity: 0.51 fps

Avg Flow: 0.136 mgd     Peak Flow: 0.328 mgd     Min Flow: 0.034 mgdAvg Flow: 0.136 mgd     Peak Flow: 0.328 mgd     Min Flow: 0.034 mgdAvg Flow: 0.136 mgd     Peak Flow: 0.328 mgd     Min Flow: 0.034 mgdAvg Flow: 0.136 mgd     Peak Flow: 0.328 mgd     Min Flow: 0.034 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inches

Avg Level: 3.22 in.     Peak Level: 11.60 in.     Min Level: 2.18 in.Avg Level: 3.22 in.     Peak Level: 11.60 in.     Min Level: 2.18 in.Avg Level: 3.22 in.     Peak Level: 11.60 in.     Min Level: 2.18 in.Avg Level: 3.22 in.     Peak Level: 11.60 in.     Min Level: 2.18 in.

Avg Velocity: 1.15 fps     Peak Velocity: 1.68 fps     Min Velocity: 0.33 fpsAvg Velocity: 1.15 fps     Peak Velocity: 1.68 fps     Min Velocity: 0.33 fpsAvg Velocity: 1.15 fps     Peak Velocity: 1.68 fps     Min Velocity: 0.33 fpsAvg Velocity: 1.15 fps     Peak Velocity: 1.68 fps     Min Velocity: 0.33 fps

Avg Flow: 0.132 mgd     Peak Flow: 0.261 mgd     Min Flow: 0.035 mgdAvg Flow: 0.132 mgd     Peak Flow: 0.261 mgd     Min Flow: 0.035 mgdAvg Flow: 0.132 mgd     Peak Flow: 0.261 mgd     Min Flow: 0.035 mgdAvg Flow: 0.132 mgd     Peak Flow: 0.261 mgd     Min Flow: 0.035 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/18/2021 to 1/25/20211/18/2021 to 1/25/20211/18/2021 to 1/25/20211/18/2021 to 1/25/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.14 inchesTotal Weekly Rainfall: 0.14 inchesTotal Weekly Rainfall: 0.14 inchesTotal Weekly Rainfall: 0.14 inches

Avg Level: 3.16 in.     Peak Level: 4.23 in.     Min Level: 2.07 in.Avg Level: 3.16 in.     Peak Level: 4.23 in.     Min Level: 2.07 in.Avg Level: 3.16 in.     Peak Level: 4.23 in.     Min Level: 2.07 in.Avg Level: 3.16 in.     Peak Level: 4.23 in.     Min Level: 2.07 in.

Avg Velocity: 1.12 fps     Peak Velocity: 2.20 fps     Min Velocity: 0.23 fpsAvg Velocity: 1.12 fps     Peak Velocity: 2.20 fps     Min Velocity: 0.23 fpsAvg Velocity: 1.12 fps     Peak Velocity: 2.20 fps     Min Velocity: 0.23 fpsAvg Velocity: 1.12 fps     Peak Velocity: 2.20 fps     Min Velocity: 0.23 fps

Avg Flow: 0.126 mgd     Peak Flow: 0.264 mgd     Min Flow: 0.015 mgdAvg Flow: 0.126 mgd     Peak Flow: 0.264 mgd     Min Flow: 0.015 mgdAvg Flow: 0.126 mgd     Peak Flow: 0.264 mgd     Min Flow: 0.015 mgdAvg Flow: 0.126 mgd     Peak Flow: 0.264 mgd     Min Flow: 0.015 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/25/2021 to 2/1/20211/25/2021 to 2/1/20211/25/2021 to 2/1/20211/25/2021 to 2/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.14 inchesTotal Weekly Rainfall: 0.14 inchesTotal Weekly Rainfall: 0.14 inchesTotal Weekly Rainfall: 0.14 inches

Avg Level: 3.15 in.     Peak Level: 17.06 in.     Min Level: 2.14 in.Avg Level: 3.15 in.     Peak Level: 17.06 in.     Min Level: 2.14 in.Avg Level: 3.15 in.     Peak Level: 17.06 in.     Min Level: 2.14 in.Avg Level: 3.15 in.     Peak Level: 17.06 in.     Min Level: 2.14 in.

Avg Velocity: 1.05 fps     Peak Velocity: 1.71 fps     Min Velocity: 0.35 fpsAvg Velocity: 1.05 fps     Peak Velocity: 1.71 fps     Min Velocity: 0.35 fpsAvg Velocity: 1.05 fps     Peak Velocity: 1.71 fps     Min Velocity: 0.35 fpsAvg Velocity: 1.05 fps     Peak Velocity: 1.71 fps     Min Velocity: 0.35 fps

Avg Flow: 0.118 mgd     Peak Flow: 0.521 mgd     Min Flow: 0.022 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.521 mgd     Min Flow: 0.022 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.521 mgd     Min Flow: 0.022 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.521 mgd     Min Flow: 0.022 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inches

Avg Level: 3.20 in.     Peak Level: 25.35 in.     Min Level: 2.01 in.Avg Level: 3.20 in.     Peak Level: 25.35 in.     Min Level: 2.01 in.Avg Level: 3.20 in.     Peak Level: 25.35 in.     Min Level: 2.01 in.Avg Level: 3.20 in.     Peak Level: 25.35 in.     Min Level: 2.01 in.

Avg Velocity: 1.04 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.15 fpsAvg Velocity: 1.04 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.15 fpsAvg Velocity: 1.04 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.15 fpsAvg Velocity: 1.04 fps     Peak Velocity: 1.75 fps     Min Velocity: 0.15 fps

Avg Flow: 0.118 mgd     Peak Flow: 0.538 mgd     Min Flow: 0.023 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.538 mgd     Min Flow: 0.023 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.538 mgd     Min Flow: 0.023 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.538 mgd     Min Flow: 0.023 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.72 inchesTotal Weekly Rainfall: 0.72 inchesTotal Weekly Rainfall: 0.72 inchesTotal Weekly Rainfall: 0.72 inches

Avg Level: 3.13 in.     Peak Level: 4.18 in.     Min Level: 2.10 in.Avg Level: 3.13 in.     Peak Level: 4.18 in.     Min Level: 2.10 in.Avg Level: 3.13 in.     Peak Level: 4.18 in.     Min Level: 2.10 in.Avg Level: 3.13 in.     Peak Level: 4.18 in.     Min Level: 2.10 in.

Avg Velocity: 1.03 fps     Peak Velocity: 1.55 fps     Min Velocity: 0.47 fpsAvg Velocity: 1.03 fps     Peak Velocity: 1.55 fps     Min Velocity: 0.47 fpsAvg Velocity: 1.03 fps     Peak Velocity: 1.55 fps     Min Velocity: 0.47 fpsAvg Velocity: 1.03 fps     Peak Velocity: 1.55 fps     Min Velocity: 0.47 fps

Avg Flow: 0.115 mgd     Peak Flow: 0.231 mgd     Min Flow: 0.029 mgdAvg Flow: 0.115 mgd     Peak Flow: 0.231 mgd     Min Flow: 0.029 mgdAvg Flow: 0.115 mgd     Peak Flow: 0.231 mgd     Min Flow: 0.029 mgdAvg Flow: 0.115 mgd     Peak Flow: 0.231 mgd     Min Flow: 0.029 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inches

Avg Level: 3.25 in.     Peak Level: 4.34 in.     Min Level: 2.31 in.Avg Level: 3.25 in.     Peak Level: 4.34 in.     Min Level: 2.31 in.Avg Level: 3.25 in.     Peak Level: 4.34 in.     Min Level: 2.31 in.Avg Level: 3.25 in.     Peak Level: 4.34 in.     Min Level: 2.31 in.

Avg Velocity: 1.11 fps     Peak Velocity: 1.62 fps     Min Velocity: 0.59 fpsAvg Velocity: 1.11 fps     Peak Velocity: 1.62 fps     Min Velocity: 0.59 fpsAvg Velocity: 1.11 fps     Peak Velocity: 1.62 fps     Min Velocity: 0.59 fpsAvg Velocity: 1.11 fps     Peak Velocity: 1.62 fps     Min Velocity: 0.59 fps

Avg Flow: 0.128 mgd     Peak Flow: 0.245 mgd     Min Flow: 0.041 mgdAvg Flow: 0.128 mgd     Peak Flow: 0.245 mgd     Min Flow: 0.041 mgdAvg Flow: 0.128 mgd     Peak Flow: 0.245 mgd     Min Flow: 0.041 mgdAvg Flow: 0.128 mgd     Peak Flow: 0.245 mgd     Min Flow: 0.041 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.11 inchesTotal Weekly Rainfall: 0.11 inchesTotal Weekly Rainfall: 0.11 inchesTotal Weekly Rainfall: 0.11 inches

Avg Level: 3.15 in.     Peak Level: 22.68 in.     Min Level: 2.17 in.Avg Level: 3.15 in.     Peak Level: 22.68 in.     Min Level: 2.17 in.Avg Level: 3.15 in.     Peak Level: 22.68 in.     Min Level: 2.17 in.Avg Level: 3.15 in.     Peak Level: 22.68 in.     Min Level: 2.17 in.

Avg Velocity: 1.09 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.12 fpsAvg Velocity: 1.09 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.12 fpsAvg Velocity: 1.09 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.12 fpsAvg Velocity: 1.09 fps     Peak Velocity: 1.67 fps     Min Velocity: 0.12 fps

Avg Flow: 0.119 mgd     Peak Flow: 0.522 mgd     Min Flow: 0.042 mgdAvg Flow: 0.119 mgd     Peak Flow: 0.522 mgd     Min Flow: 0.042 mgdAvg Flow: 0.119 mgd     Peak Flow: 0.522 mgd     Min Flow: 0.042 mgdAvg Flow: 0.119 mgd     Peak Flow: 0.522 mgd     Min Flow: 0.042 mgd
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V&A FM 1V&A FM 1V&A FM 1V&A FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inches

Avg Level: 3.24 in.     Peak Level: 4.35 in.     Min Level: 2.26 in.Avg Level: 3.24 in.     Peak Level: 4.35 in.     Min Level: 2.26 in.Avg Level: 3.24 in.     Peak Level: 4.35 in.     Min Level: 2.26 in.Avg Level: 3.24 in.     Peak Level: 4.35 in.     Min Level: 2.26 in.

Avg Velocity: 1.08 fps     Peak Velocity: 1.65 fps     Min Velocity: 0.57 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.65 fps     Min Velocity: 0.57 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.65 fps     Min Velocity: 0.57 fpsAvg Velocity: 1.08 fps     Peak Velocity: 1.65 fps     Min Velocity: 0.57 fps

Avg Flow: 0.125 mgd     Peak Flow: 0.259 mgd     Min Flow: 0.040 mgdAvg Flow: 0.125 mgd     Peak Flow: 0.259 mgd     Min Flow: 0.040 mgdAvg Flow: 0.125 mgd     Peak Flow: 0.259 mgd     Min Flow: 0.040 mgdAvg Flow: 0.125 mgd     Peak Flow: 0.259 mgd     Min Flow: 0.040 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.33 inchesTotal Weekly Rainfall: 0.33 inchesTotal Weekly Rainfall: 0.33 inchesTotal Weekly Rainfall: 0.33 inches

Avg Level: 3.18 in.     Peak Level: 4.04 in.     Min Level: 2.18 in.Avg Level: 3.18 in.     Peak Level: 4.04 in.     Min Level: 2.18 in.Avg Level: 3.18 in.     Peak Level: 4.04 in.     Min Level: 2.18 in.Avg Level: 3.18 in.     Peak Level: 4.04 in.     Min Level: 2.18 in.

Avg Velocity: 1.09 fps     Peak Velocity: 1.64 fps     Min Velocity: 0.57 fpsAvg Velocity: 1.09 fps     Peak Velocity: 1.64 fps     Min Velocity: 0.57 fpsAvg Velocity: 1.09 fps     Peak Velocity: 1.64 fps     Min Velocity: 0.57 fpsAvg Velocity: 1.09 fps     Peak Velocity: 1.64 fps     Min Velocity: 0.57 fps

Avg Flow: 0.123 mgd     Peak Flow: 0.242 mgd     Min Flow: 0.038 mgdAvg Flow: 0.123 mgd     Peak Flow: 0.242 mgd     Min Flow: 0.038 mgdAvg Flow: 0.123 mgd     Peak Flow: 0.242 mgd     Min Flow: 0.038 mgdAvg Flow: 0.123 mgd     Peak Flow: 0.242 mgd     Min Flow: 0.038 mgd

 |     V1 - 33
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.15 inchesTotal Weekly Rainfall: 0.15 inchesTotal Weekly Rainfall: 0.15 inchesTotal Weekly Rainfall: 0.15 inches

Avg Level: 3.41 in.     Peak Level: 19.99 in.     Min Level: 2.39 in.Avg Level: 3.41 in.     Peak Level: 19.99 in.     Min Level: 2.39 in.Avg Level: 3.41 in.     Peak Level: 19.99 in.     Min Level: 2.39 in.Avg Level: 3.41 in.     Peak Level: 19.99 in.     Min Level: 2.39 in.

Avg Velocity: 1.16 fps     Peak Velocity: 1.60 fps     Min Velocity: 0.65 fpsAvg Velocity: 1.16 fps     Peak Velocity: 1.60 fps     Min Velocity: 0.65 fpsAvg Velocity: 1.16 fps     Peak Velocity: 1.60 fps     Min Velocity: 0.65 fpsAvg Velocity: 1.16 fps     Peak Velocity: 1.60 fps     Min Velocity: 0.65 fps

Avg Flow: 0.141 mgd     Peak Flow: 0.396 mgd     Min Flow: 0.051 mgdAvg Flow: 0.141 mgd     Peak Flow: 0.396 mgd     Min Flow: 0.051 mgdAvg Flow: 0.141 mgd     Peak Flow: 0.396 mgd     Min Flow: 0.051 mgdAvg Flow: 0.141 mgd     Peak Flow: 0.396 mgd     Min Flow: 0.051 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

V&A FM 2

Behind House at 161 Alameda Drive

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: V&A FM 2Vicinity Map: V&A FM 2Vicinity Map: V&A FM 2Vicinity Map: V&A FM 2

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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V&A FM 2V&A FM 2V&A FM 2V&A FM 2

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter: 18 inches

ADWF:ADWF:ADWF:ADWF: 0.433 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 1.474 mgd

Flow SketchFlow SketchFlow SketchFlow Sketch

Satellite MapSatellite MapSatellite MapSatellite Map

Street ViewStreet ViewStreet ViewStreet View

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Behind House at 161 Alameda 

Drive

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1766 feet

Plan ViewPlan ViewPlan ViewPlan View

Coordinates:Coordinates:Coordinates:Coordinates: 122.7145° W, 42.2122° N

City Manhole:City Manhole:City Manhole:City Manhole:
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V&A FM 2V&A FM 2V&A FM 2V&A FM 2

Additional Site PhotosAdditional Site PhotosAdditional Site PhotosAdditional Site Photos

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Southeast Inlet PipeSoutheast Inlet PipeSoutheast Inlet PipeSoutheast Inlet Pipe

North Outlet PipeNorth Outlet PipeNorth Outlet PipeNorth Outlet Pipe
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V&A FM 2V&A FM 2V&A FM 2V&A FM 2

Additional Site PhotosAdditional Site PhotosAdditional Site PhotosAdditional Site Photos

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Overflow/Bypass LineOverflow/Bypass LineOverflow/Bypass LineOverflow/Bypass Line
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V&A FM 2V&A FM 2V&A FM 2V&A FM 2

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 11.16 inchesTotal Period Rainfall: 11.16 inchesTotal Period Rainfall: 11.16 inchesTotal Period Rainfall: 11.16 inches

Avg Period Flow: 0.561 MGal     Peak Daily Flow: 0.948 MGal     Min Daily Flow: 0.399 MGalAvg Period Flow: 0.561 MGal     Peak Daily Flow: 0.948 MGal     Min Daily Flow: 0.399 MGalAvg Period Flow: 0.561 MGal     Peak Daily Flow: 0.948 MGal     Min Daily Flow: 0.399 MGalAvg Period Flow: 0.561 MGal     Peak Daily Flow: 0.948 MGal     Min Daily Flow: 0.399 MGal
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Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.84 inchesTotal Period Rainfall: 2.84 inchesTotal Period Rainfall: 2.84 inchesTotal Period Rainfall: 2.84 inches Avg Flow: 0.478 mgd     Peak Flow: 1.202 mgd     Min Flow: 0.107 mgdAvg Flow: 0.478 mgd     Peak Flow: 1.202 mgd     Min Flow: 0.107 mgdAvg Flow: 0.478 mgd     Peak Flow: 1.202 mgd     Min Flow: 0.107 mgdAvg Flow: 0.478 mgd     Peak Flow: 1.202 mgd     Min Flow: 0.107 mgd
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V&A FM 2V&A FM 2V&A FM 2V&A FM 2

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 4.52 inchesTotal Period Rainfall: 4.52 inchesTotal Period Rainfall: 4.52 inchesTotal Period Rainfall: 4.52 inches Avg Flow: 0.580 mgd     Peak Flow: 1.245 mgd     Min Flow: 0.163 mgdAvg Flow: 0.580 mgd     Peak Flow: 1.245 mgd     Min Flow: 0.163 mgdAvg Flow: 0.580 mgd     Peak Flow: 1.245 mgd     Min Flow: 0.163 mgdAvg Flow: 0.580 mgd     Peak Flow: 1.245 mgd     Min Flow: 0.163 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.85 inchesTotal Period Rainfall: 1.85 inchesTotal Period Rainfall: 1.85 inchesTotal Period Rainfall: 1.85 inches Avg Flow: 0.564 mgd     Peak Flow: 1.219 mgd     Min Flow: 0.169 mgdAvg Flow: 0.564 mgd     Peak Flow: 1.219 mgd     Min Flow: 0.169 mgdAvg Flow: 0.564 mgd     Peak Flow: 1.219 mgd     Min Flow: 0.169 mgdAvg Flow: 0.564 mgd     Peak Flow: 1.219 mgd     Min Flow: 0.169 mgd
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Total Period Rainfall: 1.95 inchesTotal Period Rainfall: 1.95 inchesTotal Period Rainfall: 1.95 inchesTotal Period Rainfall: 1.95 inches Avg Flow: 0.631 mgd     Peak Flow: 1.474 mgd     Min Flow: 0.142 mgdAvg Flow: 0.631 mgd     Peak Flow: 1.474 mgd     Min Flow: 0.142 mgdAvg Flow: 0.631 mgd     Peak Flow: 1.474 mgd     Min Flow: 0.142 mgdAvg Flow: 0.631 mgd     Peak Flow: 1.474 mgd     Min Flow: 0.142 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Site Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge Summary

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

    

Peak Measured Level:Peak Measured Level:Peak Measured Level:Peak Measured Level: 7.31

Peak d/D Ratio:Peak d/D Ratio:Peak d/D Ratio:Peak d/D Ratio: 0.41

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter: 18 inches

inches

Realtime Flow Levels with Rainfall Data over Monitoring PeriodRealtime Flow Levels with Rainfall Data over Monitoring PeriodRealtime Flow Levels with Rainfall Data over Monitoring PeriodRealtime Flow Levels with Rainfall Data over Monitoring Period

Dia

75% 

d/D

50% 

d/D

0

2

4

6

8

10

12

14

16

18

20

1
0
/3
0

1
1
/0
1

1
1
/0
3

1
1
/0
5

1
1
/0
7

1
1
/0
9

1
1
/1
1

1
1
/1
3

1
1
/1
5

1
1
/1
7

1
1
/1
9

1
1
/2
1

1
1
/2
3

1
1
/2
5

1
1
/2
7

1
1
/2
9

1
2
/0
1

1
2
/0
3

L
e
v
e
l 

(i
n

)

0
1
/1
0

0
1
/1
2

0
1
/1
4

0
1
/1
6

0
1
/1
8

0
1
/2
0

0
1
/2
2

0
1
/2
4

0
1
/2
6

0
1
/2
8

0
1
/3
0

0
2
/0
1

0
2
/0
3

0
2
/0
5

0
2
/0
7

0
2
/0
9

0
2
/1
1

0
2
/1
3

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

R
a
in

 (
in

/h
r)

1
2
/0
5

1
2
/0
7

1
2
/0
9

1
2
/1
1

1
2
/1
3

1
2
/1
5

1
2
/1
7

1
2
/1
9

1
2
/2
1

1
2
/2
3

1
2
/2
5

1
2
/2
7

1
2
/2
9

1
2
/3
1

0
1
/0
2

0
1
/0
4

0
1
/0
6

0
1
/0
8

1
2
/0
5

1
2
/0
7

1
2
/0
9

1
2
/1
1

1
2
/1
3

1
2
/1
5

1
2
/1
7

1
2
/1
9

1
2
/2
1

1
2
/2
3

1
2
/2
5

1
2
/2
7

1
2
/2
9

1
2
/3
1

0
1
/0
2

0
1
/0
4

0
1
/0
6

0
1
/0
8

 |     V2 - 11



V&A FM 2V&A FM 2V&A FM 2V&A FM 2

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 2.16 inches
Event 1Event 1Event 1Event 1
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 2.16 inches)Storm Event I/I Analysis (Rain = 2.16 inches)Storm Event I/I Analysis (Rain = 2.16 inches)Storm Event I/I Analysis (Rain = 2.16 inches)

1.20

7.31

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.78

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.41

CapacityCapacityCapacityCapacity

0.64Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,031,000
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I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.74 inches
Event 2Event 2Event 2Event 2
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.74 inches)Storm Event I/I Analysis (Rain = 1.74 inches)Storm Event I/I Analysis (Rain = 1.74 inches)Storm Event I/I Analysis (Rain = 1.74 inches)
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6.69

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.88

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.37

CapacityCapacityCapacityCapacity

0.71Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,091,000
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Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 0.88 inches
Event 3Event 3Event 3Event 3
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.88 inches)Storm Event I/I Analysis (Rain = 0.88 inches)Storm Event I/I Analysis (Rain = 0.88 inches)Storm Event I/I Analysis (Rain = 0.88 inches)
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mgd

in

3.41

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.40

CapacityCapacityCapacityCapacity

0.79Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,063,000
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

10/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWF

Avg Level: 4.42 in.     Peak Level: 6.15 in.     Min Level: 2.84 in.Avg Level: 4.42 in.     Peak Level: 6.15 in.     Min Level: 2.84 in.Avg Level: 4.42 in.     Peak Level: 6.15 in.     Min Level: 2.84 in.Avg Level: 4.42 in.     Peak Level: 6.15 in.     Min Level: 2.84 in.

Avg Velocity: 2.01 fps     Peak Velocity: 2.70 fps     Min Velocity: 0.94 fpsAvg Velocity: 2.01 fps     Peak Velocity: 2.70 fps     Min Velocity: 0.94 fpsAvg Velocity: 2.01 fps     Peak Velocity: 2.70 fps     Min Velocity: 0.94 fpsAvg Velocity: 2.01 fps     Peak Velocity: 2.70 fps     Min Velocity: 0.94 fps

Avg Flow: 0.463 mgd     Peak Flow: 0.929 mgd     Min Flow: 0.136 mgdAvg Flow: 0.463 mgd     Peak Flow: 0.929 mgd     Min Flow: 0.136 mgdAvg Flow: 0.463 mgd     Peak Flow: 0.929 mgd     Min Flow: 0.136 mgdAvg Flow: 0.463 mgd     Peak Flow: 0.929 mgd     Min Flow: 0.136 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inches

Avg Level: 4.32 in.     Peak Level: 5.75 in.     Min Level: 2.80 in.Avg Level: 4.32 in.     Peak Level: 5.75 in.     Min Level: 2.80 in.Avg Level: 4.32 in.     Peak Level: 5.75 in.     Min Level: 2.80 in.Avg Level: 4.32 in.     Peak Level: 5.75 in.     Min Level: 2.80 in.

Avg Velocity: 1.94 fps     Peak Velocity: 2.60 fps     Min Velocity: 0.66 fpsAvg Velocity: 1.94 fps     Peak Velocity: 2.60 fps     Min Velocity: 0.66 fpsAvg Velocity: 1.94 fps     Peak Velocity: 2.60 fps     Min Velocity: 0.66 fpsAvg Velocity: 1.94 fps     Peak Velocity: 2.60 fps     Min Velocity: 0.66 fps

Avg Flow: 0.429 mgd     Peak Flow: 0.799 mgd     Min Flow: 0.121 mgdAvg Flow: 0.429 mgd     Peak Flow: 0.799 mgd     Min Flow: 0.121 mgdAvg Flow: 0.429 mgd     Peak Flow: 0.799 mgd     Min Flow: 0.121 mgdAvg Flow: 0.429 mgd     Peak Flow: 0.799 mgd     Min Flow: 0.121 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.76 inchesTotal Weekly Rainfall: 1.76 inchesTotal Weekly Rainfall: 1.76 inchesTotal Weekly Rainfall: 1.76 inches

Avg Level: 4.38 in.     Peak Level: 6.47 in.     Min Level: 2.80 in.Avg Level: 4.38 in.     Peak Level: 6.47 in.     Min Level: 2.80 in.Avg Level: 4.38 in.     Peak Level: 6.47 in.     Min Level: 2.80 in.Avg Level: 4.38 in.     Peak Level: 6.47 in.     Min Level: 2.80 in.

Avg Velocity: 1.94 fps     Peak Velocity: 2.78 fps     Min Velocity: 0.69 fpsAvg Velocity: 1.94 fps     Peak Velocity: 2.78 fps     Min Velocity: 0.69 fpsAvg Velocity: 1.94 fps     Peak Velocity: 2.78 fps     Min Velocity: 0.69 fpsAvg Velocity: 1.94 fps     Peak Velocity: 2.78 fps     Min Velocity: 0.69 fps

Avg Flow: 0.445 mgd     Peak Flow: 0.967 mgd     Min Flow: 0.107 mgdAvg Flow: 0.445 mgd     Peak Flow: 0.967 mgd     Min Flow: 0.107 mgdAvg Flow: 0.445 mgd     Peak Flow: 0.967 mgd     Min Flow: 0.107 mgdAvg Flow: 0.445 mgd     Peak Flow: 0.967 mgd     Min Flow: 0.107 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inches

Avg Level: 4.71 in.     Peak Level: 7.31 in.     Min Level: 3.07 in.Avg Level: 4.71 in.     Peak Level: 7.31 in.     Min Level: 3.07 in.Avg Level: 4.71 in.     Peak Level: 7.31 in.     Min Level: 3.07 in.Avg Level: 4.71 in.     Peak Level: 7.31 in.     Min Level: 3.07 in.

Avg Velocity: 2.20 fps     Peak Velocity: 2.89 fps     Min Velocity: 1.32 fpsAvg Velocity: 2.20 fps     Peak Velocity: 2.89 fps     Min Velocity: 1.32 fpsAvg Velocity: 2.20 fps     Peak Velocity: 2.89 fps     Min Velocity: 1.32 fpsAvg Velocity: 2.20 fps     Peak Velocity: 2.89 fps     Min Velocity: 1.32 fps

Avg Flow: 0.548 mgd     Peak Flow: 1.202 mgd     Min Flow: 0.175 mgdAvg Flow: 0.548 mgd     Peak Flow: 1.202 mgd     Min Flow: 0.175 mgdAvg Flow: 0.548 mgd     Peak Flow: 1.202 mgd     Min Flow: 0.175 mgdAvg Flow: 0.548 mgd     Peak Flow: 1.202 mgd     Min Flow: 0.175 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inches

Avg Level: 4.57 in.     Peak Level: 6.60 in.     Min Level: 2.98 in.Avg Level: 4.57 in.     Peak Level: 6.60 in.     Min Level: 2.98 in.Avg Level: 4.57 in.     Peak Level: 6.60 in.     Min Level: 2.98 in.Avg Level: 4.57 in.     Peak Level: 6.60 in.     Min Level: 2.98 in.

Avg Velocity: 2.12 fps     Peak Velocity: 3.04 fps     Min Velocity: 1.21 fpsAvg Velocity: 2.12 fps     Peak Velocity: 3.04 fps     Min Velocity: 1.21 fpsAvg Velocity: 2.12 fps     Peak Velocity: 3.04 fps     Min Velocity: 1.21 fpsAvg Velocity: 2.12 fps     Peak Velocity: 3.04 fps     Min Velocity: 1.21 fps

Avg Flow: 0.507 mgd     Peak Flow: 1.121 mgd     Min Flow: 0.161 mgdAvg Flow: 0.507 mgd     Peak Flow: 1.121 mgd     Min Flow: 0.161 mgdAvg Flow: 0.507 mgd     Peak Flow: 1.121 mgd     Min Flow: 0.161 mgdAvg Flow: 0.507 mgd     Peak Flow: 1.121 mgd     Min Flow: 0.161 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inches

Avg Level: 4.46 in.     Peak Level: 6.08 in.     Min Level: 3.16 in.Avg Level: 4.46 in.     Peak Level: 6.08 in.     Min Level: 3.16 in.Avg Level: 4.46 in.     Peak Level: 6.08 in.     Min Level: 3.16 in.Avg Level: 4.46 in.     Peak Level: 6.08 in.     Min Level: 3.16 in.

Avg Velocity: 2.05 fps     Peak Velocity: 2.67 fps     Min Velocity: 1.22 fpsAvg Velocity: 2.05 fps     Peak Velocity: 2.67 fps     Min Velocity: 1.22 fpsAvg Velocity: 2.05 fps     Peak Velocity: 2.67 fps     Min Velocity: 1.22 fpsAvg Velocity: 2.05 fps     Peak Velocity: 2.67 fps     Min Velocity: 1.22 fps

Avg Flow: 0.467 mgd     Peak Flow: 0.905 mgd     Min Flow: 0.169 mgdAvg Flow: 0.467 mgd     Peak Flow: 0.905 mgd     Min Flow: 0.169 mgdAvg Flow: 0.467 mgd     Peak Flow: 0.905 mgd     Min Flow: 0.169 mgdAvg Flow: 0.467 mgd     Peak Flow: 0.905 mgd     Min Flow: 0.169 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.30 inchesTotal Weekly Rainfall: 1.30 inchesTotal Weekly Rainfall: 1.30 inchesTotal Weekly Rainfall: 1.30 inches

Avg Level: 4.51 in.     Peak Level: 6.40 in.     Min Level: 3.11 in.Avg Level: 4.51 in.     Peak Level: 6.40 in.     Min Level: 3.11 in.Avg Level: 4.51 in.     Peak Level: 6.40 in.     Min Level: 3.11 in.Avg Level: 4.51 in.     Peak Level: 6.40 in.     Min Level: 3.11 in.

Avg Velocity: 2.08 fps     Peak Velocity: 2.86 fps     Min Velocity: 1.21 fpsAvg Velocity: 2.08 fps     Peak Velocity: 2.86 fps     Min Velocity: 1.21 fpsAvg Velocity: 2.08 fps     Peak Velocity: 2.86 fps     Min Velocity: 1.21 fpsAvg Velocity: 2.08 fps     Peak Velocity: 2.86 fps     Min Velocity: 1.21 fps

Avg Flow: 0.483 mgd     Peak Flow: 1.026 mgd     Min Flow: 0.163 mgdAvg Flow: 0.483 mgd     Peak Flow: 1.026 mgd     Min Flow: 0.163 mgdAvg Flow: 0.483 mgd     Peak Flow: 1.026 mgd     Min Flow: 0.163 mgdAvg Flow: 0.483 mgd     Peak Flow: 1.026 mgd     Min Flow: 0.163 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inches

Avg Level: 4.86 in.     Peak Level: 6.69 in.     Min Level: 3.56 in.Avg Level: 4.86 in.     Peak Level: 6.69 in.     Min Level: 3.56 in.Avg Level: 4.86 in.     Peak Level: 6.69 in.     Min Level: 3.56 in.Avg Level: 4.86 in.     Peak Level: 6.69 in.     Min Level: 3.56 in.

Avg Velocity: 2.32 fps     Peak Velocity: 3.24 fps     Min Velocity: 1.64 fpsAvg Velocity: 2.32 fps     Peak Velocity: 3.24 fps     Min Velocity: 1.64 fpsAvg Velocity: 2.32 fps     Peak Velocity: 3.24 fps     Min Velocity: 1.64 fpsAvg Velocity: 2.32 fps     Peak Velocity: 3.24 fps     Min Velocity: 1.64 fps

Avg Flow: 0.591 mgd     Peak Flow: 1.245 mgd     Min Flow: 0.267 mgdAvg Flow: 0.591 mgd     Peak Flow: 1.245 mgd     Min Flow: 0.267 mgdAvg Flow: 0.591 mgd     Peak Flow: 1.245 mgd     Min Flow: 0.267 mgdAvg Flow: 0.591 mgd     Peak Flow: 1.245 mgd     Min Flow: 0.267 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.11 inchesTotal Weekly Rainfall: 1.11 inchesTotal Weekly Rainfall: 1.11 inchesTotal Weekly Rainfall: 1.11 inches

Avg Level: 4.81 in.     Peak Level: 6.50 in.     Min Level: 3.51 in.Avg Level: 4.81 in.     Peak Level: 6.50 in.     Min Level: 3.51 in.Avg Level: 4.81 in.     Peak Level: 6.50 in.     Min Level: 3.51 in.Avg Level: 4.81 in.     Peak Level: 6.50 in.     Min Level: 3.51 in.

Avg Velocity: 2.28 fps     Peak Velocity: 2.97 fps     Min Velocity: 1.09 fpsAvg Velocity: 2.28 fps     Peak Velocity: 2.97 fps     Min Velocity: 1.09 fpsAvg Velocity: 2.28 fps     Peak Velocity: 2.97 fps     Min Velocity: 1.09 fpsAvg Velocity: 2.28 fps     Peak Velocity: 2.97 fps     Min Velocity: 1.09 fps

Avg Flow: 0.575 mgd     Peak Flow: 1.076 mgd     Min Flow: 0.246 mgdAvg Flow: 0.575 mgd     Peak Flow: 1.076 mgd     Min Flow: 0.246 mgdAvg Flow: 0.575 mgd     Peak Flow: 1.076 mgd     Min Flow: 0.246 mgdAvg Flow: 0.575 mgd     Peak Flow: 1.076 mgd     Min Flow: 0.246 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.59 inchesTotal Weekly Rainfall: 0.59 inchesTotal Weekly Rainfall: 0.59 inchesTotal Weekly Rainfall: 0.59 inches

Avg Level: 4.94 in.     Peak Level: 6.42 in.     Min Level: 3.72 in.Avg Level: 4.94 in.     Peak Level: 6.42 in.     Min Level: 3.72 in.Avg Level: 4.94 in.     Peak Level: 6.42 in.     Min Level: 3.72 in.Avg Level: 4.94 in.     Peak Level: 6.42 in.     Min Level: 3.72 in.

Avg Velocity: 2.37 fps     Peak Velocity: 3.10 fps     Min Velocity: 1.48 fpsAvg Velocity: 2.37 fps     Peak Velocity: 3.10 fps     Min Velocity: 1.48 fpsAvg Velocity: 2.37 fps     Peak Velocity: 3.10 fps     Min Velocity: 1.48 fpsAvg Velocity: 2.37 fps     Peak Velocity: 3.10 fps     Min Velocity: 1.48 fps

Avg Flow: 0.621 mgd     Peak Flow: 1.101 mgd     Min Flow: 0.265 mgdAvg Flow: 0.621 mgd     Peak Flow: 1.101 mgd     Min Flow: 0.265 mgdAvg Flow: 0.621 mgd     Peak Flow: 1.101 mgd     Min Flow: 0.265 mgdAvg Flow: 0.621 mgd     Peak Flow: 1.101 mgd     Min Flow: 0.265 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.59 inchesTotal Weekly Rainfall: 0.59 inchesTotal Weekly Rainfall: 0.59 inchesTotal Weekly Rainfall: 0.59 inches

Avg Level: 4.94 in.     Peak Level: 6.42 in.     Min Level: 3.72 in.Avg Level: 4.94 in.     Peak Level: 6.42 in.     Min Level: 3.72 in.Avg Level: 4.94 in.     Peak Level: 6.42 in.     Min Level: 3.72 in.Avg Level: 4.94 in.     Peak Level: 6.42 in.     Min Level: 3.72 in.

Avg Velocity: 2.37 fps     Peak Velocity: 3.10 fps     Min Velocity: 1.48 fpsAvg Velocity: 2.37 fps     Peak Velocity: 3.10 fps     Min Velocity: 1.48 fpsAvg Velocity: 2.37 fps     Peak Velocity: 3.10 fps     Min Velocity: 1.48 fpsAvg Velocity: 2.37 fps     Peak Velocity: 3.10 fps     Min Velocity: 1.48 fps

Avg Flow: 0.621 mgd     Peak Flow: 1.101 mgd     Min Flow: 0.265 mgdAvg Flow: 0.621 mgd     Peak Flow: 1.101 mgd     Min Flow: 0.265 mgdAvg Flow: 0.621 mgd     Peak Flow: 1.101 mgd     Min Flow: 0.265 mgdAvg Flow: 0.621 mgd     Peak Flow: 1.101 mgd     Min Flow: 0.265 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inches

Avg Level: 5.11 in.     Peak Level: 6.50 in.     Min Level: 3.81 in.Avg Level: 5.11 in.     Peak Level: 6.50 in.     Min Level: 3.81 in.Avg Level: 5.11 in.     Peak Level: 6.50 in.     Min Level: 3.81 in.Avg Level: 5.11 in.     Peak Level: 6.50 in.     Min Level: 3.81 in.

Avg Velocity: 2.48 fps     Peak Velocity: 3.38 fps     Min Velocity: 1.33 fpsAvg Velocity: 2.48 fps     Peak Velocity: 3.38 fps     Min Velocity: 1.33 fpsAvg Velocity: 2.48 fps     Peak Velocity: 3.38 fps     Min Velocity: 1.33 fpsAvg Velocity: 2.48 fps     Peak Velocity: 3.38 fps     Min Velocity: 1.33 fps

Avg Flow: 0.682 mgd     Peak Flow: 1.219 mgd     Min Flow: 0.234 mgdAvg Flow: 0.682 mgd     Peak Flow: 1.219 mgd     Min Flow: 0.234 mgdAvg Flow: 0.682 mgd     Peak Flow: 1.219 mgd     Min Flow: 0.234 mgdAvg Flow: 0.682 mgd     Peak Flow: 1.219 mgd     Min Flow: 0.234 mgd
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1/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.28 inchesTotal Weekly Rainfall: 0.28 inchesTotal Weekly Rainfall: 0.28 inchesTotal Weekly Rainfall: 0.28 inches

Avg Level: 4.91 in.     Peak Level: 6.64 in.     Min Level: 3.43 in.Avg Level: 4.91 in.     Peak Level: 6.64 in.     Min Level: 3.43 in.Avg Level: 4.91 in.     Peak Level: 6.64 in.     Min Level: 3.43 in.Avg Level: 4.91 in.     Peak Level: 6.64 in.     Min Level: 3.43 in.

Avg Velocity: 2.35 fps     Peak Velocity: 3.59 fps     Min Velocity: 1.32 fpsAvg Velocity: 2.35 fps     Peak Velocity: 3.59 fps     Min Velocity: 1.32 fpsAvg Velocity: 2.35 fps     Peak Velocity: 3.59 fps     Min Velocity: 1.32 fpsAvg Velocity: 2.35 fps     Peak Velocity: 3.59 fps     Min Velocity: 1.32 fps

Avg Flow: 0.617 mgd     Peak Flow: 1.209 mgd     Min Flow: 0.213 mgdAvg Flow: 0.617 mgd     Peak Flow: 1.209 mgd     Min Flow: 0.213 mgdAvg Flow: 0.617 mgd     Peak Flow: 1.209 mgd     Min Flow: 0.213 mgdAvg Flow: 0.617 mgd     Peak Flow: 1.209 mgd     Min Flow: 0.213 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.18 inchesTotal Weekly Rainfall: 0.18 inchesTotal Weekly Rainfall: 0.18 inchesTotal Weekly Rainfall: 0.18 inches

Avg Level: 4.61 in.     Peak Level: 6.22 in.     Min Level: 3.24 in.Avg Level: 4.61 in.     Peak Level: 6.22 in.     Min Level: 3.24 in.Avg Level: 4.61 in.     Peak Level: 6.22 in.     Min Level: 3.24 in.Avg Level: 4.61 in.     Peak Level: 6.22 in.     Min Level: 3.24 in.

Avg Velocity: 2.14 fps     Peak Velocity: 3.04 fps     Min Velocity: 1.13 fpsAvg Velocity: 2.14 fps     Peak Velocity: 3.04 fps     Min Velocity: 1.13 fpsAvg Velocity: 2.14 fps     Peak Velocity: 3.04 fps     Min Velocity: 1.13 fpsAvg Velocity: 2.14 fps     Peak Velocity: 3.04 fps     Min Velocity: 1.13 fps

Avg Flow: 0.519 mgd     Peak Flow: 1.034 mgd     Min Flow: 0.171 mgdAvg Flow: 0.519 mgd     Peak Flow: 1.034 mgd     Min Flow: 0.171 mgdAvg Flow: 0.519 mgd     Peak Flow: 1.034 mgd     Min Flow: 0.171 mgdAvg Flow: 0.519 mgd     Peak Flow: 1.034 mgd     Min Flow: 0.171 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.14 inchesTotal Weekly Rainfall: 0.14 inchesTotal Weekly Rainfall: 0.14 inchesTotal Weekly Rainfall: 0.14 inches

Avg Level: 4.63 in.     Peak Level: 6.23 in.     Min Level: 3.12 in.Avg Level: 4.63 in.     Peak Level: 6.23 in.     Min Level: 3.12 in.Avg Level: 4.63 in.     Peak Level: 6.23 in.     Min Level: 3.12 in.Avg Level: 4.63 in.     Peak Level: 6.23 in.     Min Level: 3.12 in.

Avg Velocity: 2.16 fps     Peak Velocity: 2.93 fps     Min Velocity: 1.19 fpsAvg Velocity: 2.16 fps     Peak Velocity: 2.93 fps     Min Velocity: 1.19 fpsAvg Velocity: 2.16 fps     Peak Velocity: 2.93 fps     Min Velocity: 1.19 fpsAvg Velocity: 2.16 fps     Peak Velocity: 2.93 fps     Min Velocity: 1.19 fps

Avg Flow: 0.527 mgd     Peak Flow: 1.017 mgd     Min Flow: 0.169 mgdAvg Flow: 0.527 mgd     Peak Flow: 1.017 mgd     Min Flow: 0.169 mgdAvg Flow: 0.527 mgd     Peak Flow: 1.017 mgd     Min Flow: 0.169 mgdAvg Flow: 0.527 mgd     Peak Flow: 1.017 mgd     Min Flow: 0.169 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.48 inchesTotal Weekly Rainfall: 0.48 inchesTotal Weekly Rainfall: 0.48 inchesTotal Weekly Rainfall: 0.48 inches

Avg Level: 4.72 in.     Peak Level: 6.43 in.     Min Level: 3.25 in.Avg Level: 4.72 in.     Peak Level: 6.43 in.     Min Level: 3.25 in.Avg Level: 4.72 in.     Peak Level: 6.43 in.     Min Level: 3.25 in.Avg Level: 4.72 in.     Peak Level: 6.43 in.     Min Level: 3.25 in.

Avg Velocity: 2.22 fps     Peak Velocity: 3.09 fps     Min Velocity: 1.18 fpsAvg Velocity: 2.22 fps     Peak Velocity: 3.09 fps     Min Velocity: 1.18 fpsAvg Velocity: 2.22 fps     Peak Velocity: 3.09 fps     Min Velocity: 1.18 fpsAvg Velocity: 2.22 fps     Peak Velocity: 3.09 fps     Min Velocity: 1.18 fps

Avg Flow: 0.555 mgd     Peak Flow: 1.091 mgd     Min Flow: 0.171 mgdAvg Flow: 0.555 mgd     Peak Flow: 1.091 mgd     Min Flow: 0.171 mgdAvg Flow: 0.555 mgd     Peak Flow: 1.091 mgd     Min Flow: 0.171 mgdAvg Flow: 0.555 mgd     Peak Flow: 1.091 mgd     Min Flow: 0.171 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.66 inchesTotal Weekly Rainfall: 0.66 inchesTotal Weekly Rainfall: 0.66 inchesTotal Weekly Rainfall: 0.66 inches

Avg Level: 4.80 in.     Peak Level: 6.33 in.     Min Level: 3.24 in.Avg Level: 4.80 in.     Peak Level: 6.33 in.     Min Level: 3.24 in.Avg Level: 4.80 in.     Peak Level: 6.33 in.     Min Level: 3.24 in.Avg Level: 4.80 in.     Peak Level: 6.33 in.     Min Level: 3.24 in.

Avg Velocity: 2.28 fps     Peak Velocity: 3.18 fps     Min Velocity: 1.15 fpsAvg Velocity: 2.28 fps     Peak Velocity: 3.18 fps     Min Velocity: 1.15 fpsAvg Velocity: 2.28 fps     Peak Velocity: 3.18 fps     Min Velocity: 1.15 fpsAvg Velocity: 2.28 fps     Peak Velocity: 3.18 fps     Min Velocity: 1.15 fps

Avg Flow: 0.583 mgd     Peak Flow: 1.117 mgd     Min Flow: 0.169 mgdAvg Flow: 0.583 mgd     Peak Flow: 1.117 mgd     Min Flow: 0.169 mgdAvg Flow: 0.583 mgd     Peak Flow: 1.117 mgd     Min Flow: 0.169 mgdAvg Flow: 0.583 mgd     Peak Flow: 1.117 mgd     Min Flow: 0.169 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.60 inchesTotal Weekly Rainfall: 0.60 inchesTotal Weekly Rainfall: 0.60 inchesTotal Weekly Rainfall: 0.60 inches

Avg Level: 5.04 in.     Peak Level: 6.68 in.     Min Level: 3.37 in.Avg Level: 5.04 in.     Peak Level: 6.68 in.     Min Level: 3.37 in.Avg Level: 5.04 in.     Peak Level: 6.68 in.     Min Level: 3.37 in.Avg Level: 5.04 in.     Peak Level: 6.68 in.     Min Level: 3.37 in.

Avg Velocity: 2.44 fps     Peak Velocity: 3.39 fps     Min Velocity: 1.22 fpsAvg Velocity: 2.44 fps     Peak Velocity: 3.39 fps     Min Velocity: 1.22 fpsAvg Velocity: 2.44 fps     Peak Velocity: 3.39 fps     Min Velocity: 1.22 fpsAvg Velocity: 2.44 fps     Peak Velocity: 3.39 fps     Min Velocity: 1.22 fps

Avg Flow: 0.671 mgd     Peak Flow: 1.296 mgd     Min Flow: 0.184 mgdAvg Flow: 0.671 mgd     Peak Flow: 1.296 mgd     Min Flow: 0.184 mgdAvg Flow: 0.671 mgd     Peak Flow: 1.296 mgd     Min Flow: 0.184 mgdAvg Flow: 0.671 mgd     Peak Flow: 1.296 mgd     Min Flow: 0.184 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.09 inchesTotal Weekly Rainfall: 0.09 inchesTotal Weekly Rainfall: 0.09 inchesTotal Weekly Rainfall: 0.09 inches

Avg Level: 4.79 in.     Peak Level: 6.35 in.     Min Level: 3.32 in.Avg Level: 4.79 in.     Peak Level: 6.35 in.     Min Level: 3.32 in.Avg Level: 4.79 in.     Peak Level: 6.35 in.     Min Level: 3.32 in.Avg Level: 4.79 in.     Peak Level: 6.35 in.     Min Level: 3.32 in.

Avg Velocity: 2.26 fps     Peak Velocity: 3.12 fps     Min Velocity: 0.92 fpsAvg Velocity: 2.26 fps     Peak Velocity: 3.12 fps     Min Velocity: 0.92 fpsAvg Velocity: 2.26 fps     Peak Velocity: 3.12 fps     Min Velocity: 0.92 fpsAvg Velocity: 2.26 fps     Peak Velocity: 3.12 fps     Min Velocity: 0.92 fps

Avg Flow: 0.575 mgd     Peak Flow: 1.111 mgd     Min Flow: 0.142 mgdAvg Flow: 0.575 mgd     Peak Flow: 1.111 mgd     Min Flow: 0.142 mgdAvg Flow: 0.575 mgd     Peak Flow: 1.111 mgd     Min Flow: 0.142 mgdAvg Flow: 0.575 mgd     Peak Flow: 1.111 mgd     Min Flow: 0.142 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.82 inchesTotal Weekly Rainfall: 0.82 inchesTotal Weekly Rainfall: 0.82 inchesTotal Weekly Rainfall: 0.82 inches

Avg Level: 4.95 in.     Peak Level: 7.26 in.     Min Level: 3.18 in.Avg Level: 4.95 in.     Peak Level: 7.26 in.     Min Level: 3.18 in.Avg Level: 4.95 in.     Peak Level: 7.26 in.     Min Level: 3.18 in.Avg Level: 4.95 in.     Peak Level: 7.26 in.     Min Level: 3.18 in.

Avg Velocity: 2.38 fps     Peak Velocity: 3.60 fps     Min Velocity: 1.14 fpsAvg Velocity: 2.38 fps     Peak Velocity: 3.60 fps     Min Velocity: 1.14 fpsAvg Velocity: 2.38 fps     Peak Velocity: 3.60 fps     Min Velocity: 1.14 fpsAvg Velocity: 2.38 fps     Peak Velocity: 3.60 fps     Min Velocity: 1.14 fps

Avg Flow: 0.640 mgd     Peak Flow: 1.474 mgd     Min Flow: 0.161 mgdAvg Flow: 0.640 mgd     Peak Flow: 1.474 mgd     Min Flow: 0.161 mgdAvg Flow: 0.640 mgd     Peak Flow: 1.474 mgd     Min Flow: 0.161 mgdAvg Flow: 0.640 mgd     Peak Flow: 1.474 mgd     Min Flow: 0.161 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information

0

2

4

6

8

10

12

Mon Tue Wed Thu Fri Sat Sun

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

LevLevLevLev

0.0

1.0

2.0

3.0

4.0

5.0

6.0

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

VelVelVelVel

0.0

0.5

1.0

1.5

2.0

2.5

3/8 3/9 3/10 3/11 3/12 3/13 3/14

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

Rain Flow ADWFTotal Weekly Rainfall: 0.32 inchesTotal Weekly Rainfall: 0.32 inchesTotal Weekly Rainfall: 0.32 inchesTotal Weekly Rainfall: 0.32 inches

Avg Level: 4.88 in.     Peak Level: 6.34 in.     Min Level: 3.30 in.Avg Level: 4.88 in.     Peak Level: 6.34 in.     Min Level: 3.30 in.Avg Level: 4.88 in.     Peak Level: 6.34 in.     Min Level: 3.30 in.Avg Level: 4.88 in.     Peak Level: 6.34 in.     Min Level: 3.30 in.

Avg Velocity: 2.33 fps     Peak Velocity: 3.32 fps     Min Velocity: 1.08 fpsAvg Velocity: 2.33 fps     Peak Velocity: 3.32 fps     Min Velocity: 1.08 fpsAvg Velocity: 2.33 fps     Peak Velocity: 3.32 fps     Min Velocity: 1.08 fpsAvg Velocity: 2.33 fps     Peak Velocity: 3.32 fps     Min Velocity: 1.08 fps

Avg Flow: 0.614 mgd     Peak Flow: 1.127 mgd     Min Flow: 0.164 mgdAvg Flow: 0.614 mgd     Peak Flow: 1.127 mgd     Min Flow: 0.164 mgdAvg Flow: 0.614 mgd     Peak Flow: 1.127 mgd     Min Flow: 0.164 mgdAvg Flow: 0.614 mgd     Peak Flow: 1.127 mgd     Min Flow: 0.164 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.12 inchesTotal Weekly Rainfall: 0.12 inchesTotal Weekly Rainfall: 0.12 inchesTotal Weekly Rainfall: 0.12 inches

Avg Level: 5.10 in.     Peak Level: 6.22 in.     Min Level: 3.37 in.Avg Level: 5.10 in.     Peak Level: 6.22 in.     Min Level: 3.37 in.Avg Level: 5.10 in.     Peak Level: 6.22 in.     Min Level: 3.37 in.Avg Level: 5.10 in.     Peak Level: 6.22 in.     Min Level: 3.37 in.

Avg Velocity: 2.47 fps     Peak Velocity: 3.24 fps     Min Velocity: 1.32 fpsAvg Velocity: 2.47 fps     Peak Velocity: 3.24 fps     Min Velocity: 1.32 fpsAvg Velocity: 2.47 fps     Peak Velocity: 3.24 fps     Min Velocity: 1.32 fpsAvg Velocity: 2.47 fps     Peak Velocity: 3.24 fps     Min Velocity: 1.32 fps

Avg Flow: 0.684 mgd     Peak Flow: 1.074 mgd     Min Flow: 0.201 mgdAvg Flow: 0.684 mgd     Peak Flow: 1.074 mgd     Min Flow: 0.201 mgdAvg Flow: 0.684 mgd     Peak Flow: 1.074 mgd     Min Flow: 0.201 mgdAvg Flow: 0.684 mgd     Peak Flow: 1.074 mgd     Min Flow: 0.201 mgd
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Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

V&A FM 3

Lot North of Van Ness Avenue and Oak Street

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: V&A FM 3Vicinity Map: V&A FM 3Vicinity Map: V&A FM 3Vicinity Map: V&A FM 3

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter: 12 inches

ADWF:ADWF:ADWF:ADWF: 0.240 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.784 mgd

Flow SketchFlow SketchFlow SketchFlow Sketch

Satellite MapSatellite MapSatellite MapSatellite Map

Street ViewStreet ViewStreet ViewStreet View

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Lot North of Van Ness Avenue 

and Oak Street

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1845 feet

Plan ViewPlan ViewPlan ViewPlan View

Coordinates:Coordinates:Coordinates:Coordinates: 122.7130° W, 42.2007° N

City Manhole:City Manhole:City Manhole:City Manhole:
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

Additional Site PhotosAdditional Site PhotosAdditional Site PhotosAdditional Site Photos

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Southeast Inlet PipeSoutheast Inlet PipeSoutheast Inlet PipeSoutheast Inlet Pipe

Northwest Outlet PipeNorthwest Outlet PipeNorthwest Outlet PipeNorthwest Outlet Pipe
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 11.11 inchesTotal Period Rainfall: 11.11 inchesTotal Period Rainfall: 11.11 inchesTotal Period Rainfall: 11.11 inches

Avg Period Flow: 0.302 MGal     Peak Daily Flow: 0.514 MGal     Min Daily Flow: 0.233 MGalAvg Period Flow: 0.302 MGal     Peak Daily Flow: 0.514 MGal     Min Daily Flow: 0.233 MGalAvg Period Flow: 0.302 MGal     Peak Daily Flow: 0.514 MGal     Min Daily Flow: 0.233 MGalAvg Period Flow: 0.302 MGal     Peak Daily Flow: 0.514 MGal     Min Daily Flow: 0.233 MGal
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.83 inchesTotal Period Rainfall: 2.83 inchesTotal Period Rainfall: 2.83 inchesTotal Period Rainfall: 2.83 inches Avg Flow: 0.303 mgd     Peak Flow: 0.784 mgd     Min Flow: 0.078 mgdAvg Flow: 0.303 mgd     Peak Flow: 0.784 mgd     Min Flow: 0.078 mgdAvg Flow: 0.303 mgd     Peak Flow: 0.784 mgd     Min Flow: 0.078 mgdAvg Flow: 0.303 mgd     Peak Flow: 0.784 mgd     Min Flow: 0.078 mgd
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 4.47 inchesTotal Period Rainfall: 4.47 inchesTotal Period Rainfall: 4.47 inchesTotal Period Rainfall: 4.47 inches Avg Flow: 0.350 mgd     Peak Flow: 0.682 mgd     Min Flow: 0.124 mgdAvg Flow: 0.350 mgd     Peak Flow: 0.682 mgd     Min Flow: 0.124 mgdAvg Flow: 0.350 mgd     Peak Flow: 0.682 mgd     Min Flow: 0.124 mgdAvg Flow: 0.350 mgd     Peak Flow: 0.682 mgd     Min Flow: 0.124 mgd
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.88 inchesTotal Period Rainfall: 1.88 inchesTotal Period Rainfall: 1.88 inchesTotal Period Rainfall: 1.88 inches Avg Flow: 0.266 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.086 mgdAvg Flow: 0.266 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.086 mgdAvg Flow: 0.266 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.086 mgdAvg Flow: 0.266 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.086 mgd
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.93 inchesTotal Period Rainfall: 1.93 inchesTotal Period Rainfall: 1.93 inchesTotal Period Rainfall: 1.93 inches Avg Flow: 0.287 mgd     Peak Flow: 0.562 mgd     Min Flow: 0.087 mgdAvg Flow: 0.287 mgd     Peak Flow: 0.562 mgd     Min Flow: 0.087 mgdAvg Flow: 0.287 mgd     Peak Flow: 0.562 mgd     Min Flow: 0.087 mgdAvg Flow: 0.287 mgd     Peak Flow: 0.562 mgd     Min Flow: 0.087 mgd
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Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

Site Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge Summary

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rainfall: 2.17 inches
Event 1Event 1Event 1Event 1
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 2.17 inches)Storm Event I/I Analysis (Rain = 2.17 inches)Storm Event I/I Analysis (Rain = 2.17 inches)Storm Event I/I Analysis (Rain = 2.17 inches)

0.78

3.00

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

3.26

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.25

CapacityCapacityCapacityCapacity

0.48Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,061,000
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I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.72 inches
Event 2Event 2Event 2Event 2
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.72 inches)Storm Event I/I Analysis (Rain = 1.72 inches)Storm Event I/I Analysis (Rain = 1.72 inches)Storm Event I/I Analysis (Rain = 1.72 inches)

0.68

2.65

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.84

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.22

CapacityCapacityCapacityCapacity

0.32Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons585,000
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 0.87 inches
Event 3Event 3Event 3Event 3
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.87 inches)Storm Event I/I Analysis (Rain = 0.87 inches)Storm Event I/I Analysis (Rain = 0.87 inches)Storm Event I/I Analysis (Rain = 0.87 inches)

0.56

2.54

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.34

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.21

CapacityCapacityCapacityCapacity

0.25Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons436,000
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V&A FM 3V&A FM 3V&A FM 3V&A FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

10/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWF

Avg Level: 1.59 in.     Peak Level: 2.13 in.     Min Level: 0.93 in.Avg Level: 1.59 in.     Peak Level: 2.13 in.     Min Level: 0.93 in.Avg Level: 1.59 in.     Peak Level: 2.13 in.     Min Level: 0.93 in.Avg Level: 1.59 in.     Peak Level: 2.13 in.     Min Level: 0.93 in.

Avg Velocity: 5.96 fps     Peak Velocity: 6.99 fps     Min Velocity: 4.40 fpsAvg Velocity: 5.96 fps     Peak Velocity: 6.99 fps     Min Velocity: 4.40 fpsAvg Velocity: 5.96 fps     Peak Velocity: 6.99 fps     Min Velocity: 4.40 fpsAvg Velocity: 5.96 fps     Peak Velocity: 6.99 fps     Min Velocity: 4.40 fps

Avg Flow: 0.253 mgd     Peak Flow: 0.426 mgd     Min Flow: 0.081 mgdAvg Flow: 0.253 mgd     Peak Flow: 0.426 mgd     Min Flow: 0.081 mgdAvg Flow: 0.253 mgd     Peak Flow: 0.426 mgd     Min Flow: 0.081 mgdAvg Flow: 0.253 mgd     Peak Flow: 0.426 mgd     Min Flow: 0.081 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.27 inchesTotal Weekly Rainfall: 0.27 inchesTotal Weekly Rainfall: 0.27 inchesTotal Weekly Rainfall: 0.27 inches

Avg Level: 1.69 in.     Peak Level: 2.39 in.     Min Level: 0.93 in.Avg Level: 1.69 in.     Peak Level: 2.39 in.     Min Level: 0.93 in.Avg Level: 1.69 in.     Peak Level: 2.39 in.     Min Level: 0.93 in.Avg Level: 1.69 in.     Peak Level: 2.39 in.     Min Level: 0.93 in.

Avg Velocity: 5.80 fps     Peak Velocity: 6.96 fps     Min Velocity: 4.06 fpsAvg Velocity: 5.80 fps     Peak Velocity: 6.96 fps     Min Velocity: 4.06 fpsAvg Velocity: 5.80 fps     Peak Velocity: 6.96 fps     Min Velocity: 4.06 fpsAvg Velocity: 5.80 fps     Peak Velocity: 6.96 fps     Min Velocity: 4.06 fps

Avg Flow: 0.267 mgd     Peak Flow: 0.470 mgd     Min Flow: 0.078 mgdAvg Flow: 0.267 mgd     Peak Flow: 0.470 mgd     Min Flow: 0.078 mgdAvg Flow: 0.267 mgd     Peak Flow: 0.470 mgd     Min Flow: 0.078 mgdAvg Flow: 0.267 mgd     Peak Flow: 0.470 mgd     Min Flow: 0.078 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.76 inchesTotal Weekly Rainfall: 1.76 inchesTotal Weekly Rainfall: 1.76 inchesTotal Weekly Rainfall: 1.76 inches

Avg Level: 1.93 in.     Peak Level: 3.00 in.     Min Level: 1.10 in.Avg Level: 1.93 in.     Peak Level: 3.00 in.     Min Level: 1.10 in.Avg Level: 1.93 in.     Peak Level: 3.00 in.     Min Level: 1.10 in.Avg Level: 1.93 in.     Peak Level: 3.00 in.     Min Level: 1.10 in.

Avg Velocity: 5.87 fps     Peak Velocity: 7.93 fps     Min Velocity: 4.18 fpsAvg Velocity: 5.87 fps     Peak Velocity: 7.93 fps     Min Velocity: 4.18 fpsAvg Velocity: 5.87 fps     Peak Velocity: 7.93 fps     Min Velocity: 4.18 fpsAvg Velocity: 5.87 fps     Peak Velocity: 7.93 fps     Min Velocity: 4.18 fps

Avg Flow: 0.331 mgd     Peak Flow: 0.784 mgd     Min Flow: 0.101 mgdAvg Flow: 0.331 mgd     Peak Flow: 0.784 mgd     Min Flow: 0.101 mgdAvg Flow: 0.331 mgd     Peak Flow: 0.784 mgd     Min Flow: 0.101 mgdAvg Flow: 0.331 mgd     Peak Flow: 0.784 mgd     Min Flow: 0.101 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inches

Avg Level: 1.93 in.     Peak Level: 2.51 in.     Min Level: 1.19 in.Avg Level: 1.93 in.     Peak Level: 2.51 in.     Min Level: 1.19 in.Avg Level: 1.93 in.     Peak Level: 2.51 in.     Min Level: 1.19 in.Avg Level: 1.93 in.     Peak Level: 2.51 in.     Min Level: 1.19 in.

Avg Velocity: 6.08 fps     Peak Velocity: 7.09 fps     Min Velocity: 4.74 fpsAvg Velocity: 6.08 fps     Peak Velocity: 7.09 fps     Min Velocity: 4.74 fpsAvg Velocity: 6.08 fps     Peak Velocity: 7.09 fps     Min Velocity: 4.74 fpsAvg Velocity: 6.08 fps     Peak Velocity: 7.09 fps     Min Velocity: 4.74 fps

Avg Flow: 0.333 mgd     Peak Flow: 0.524 mgd     Min Flow: 0.125 mgdAvg Flow: 0.333 mgd     Peak Flow: 0.524 mgd     Min Flow: 0.125 mgdAvg Flow: 0.333 mgd     Peak Flow: 0.524 mgd     Min Flow: 0.125 mgdAvg Flow: 0.333 mgd     Peak Flow: 0.524 mgd     Min Flow: 0.125 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Mon Tue Wed Thu Fri Sat Sun

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

LevLevLevLev

0

2

4

6

8

10

12

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

VelVelVelVel

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

11/23 11/24 11/25 11/26 11/27 11/28 11/29

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

Rain Flow ADWFTotal Weekly Rainfall: 0.28 inchesTotal Weekly Rainfall: 0.28 inchesTotal Weekly Rainfall: 0.28 inchesTotal Weekly Rainfall: 0.28 inches

Avg Level: 1.85 in.     Peak Level: 2.43 in.     Min Level: 1.18 in.Avg Level: 1.85 in.     Peak Level: 2.43 in.     Min Level: 1.18 in.Avg Level: 1.85 in.     Peak Level: 2.43 in.     Min Level: 1.18 in.Avg Level: 1.85 in.     Peak Level: 2.43 in.     Min Level: 1.18 in.

Avg Velocity: 6.04 fps     Peak Velocity: 7.00 fps     Min Velocity: 4.66 fpsAvg Velocity: 6.04 fps     Peak Velocity: 7.00 fps     Min Velocity: 4.66 fpsAvg Velocity: 6.04 fps     Peak Velocity: 7.00 fps     Min Velocity: 4.66 fpsAvg Velocity: 6.04 fps     Peak Velocity: 7.00 fps     Min Velocity: 4.66 fps

Avg Flow: 0.310 mgd     Peak Flow: 0.509 mgd     Min Flow: 0.125 mgdAvg Flow: 0.310 mgd     Peak Flow: 0.509 mgd     Min Flow: 0.125 mgdAvg Flow: 0.310 mgd     Peak Flow: 0.509 mgd     Min Flow: 0.125 mgdAvg Flow: 0.310 mgd     Peak Flow: 0.509 mgd     Min Flow: 0.125 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inches

Avg Level: 1.76 in.     Peak Level: 2.23 in.     Min Level: 1.13 in.Avg Level: 1.76 in.     Peak Level: 2.23 in.     Min Level: 1.13 in.Avg Level: 1.76 in.     Peak Level: 2.23 in.     Min Level: 1.13 in.Avg Level: 1.76 in.     Peak Level: 2.23 in.     Min Level: 1.13 in.

Avg Velocity: 6.13 fps     Peak Velocity: 7.21 fps     Min Velocity: 4.75 fpsAvg Velocity: 6.13 fps     Peak Velocity: 7.21 fps     Min Velocity: 4.75 fpsAvg Velocity: 6.13 fps     Peak Velocity: 7.21 fps     Min Velocity: 4.75 fpsAvg Velocity: 6.13 fps     Peak Velocity: 7.21 fps     Min Velocity: 4.75 fps

Avg Flow: 0.294 mgd     Peak Flow: 0.470 mgd     Min Flow: 0.115 mgdAvg Flow: 0.294 mgd     Peak Flow: 0.470 mgd     Min Flow: 0.115 mgdAvg Flow: 0.294 mgd     Peak Flow: 0.470 mgd     Min Flow: 0.115 mgdAvg Flow: 0.294 mgd     Peak Flow: 0.470 mgd     Min Flow: 0.115 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Mon Tue Wed Thu Fri Sat Sun

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

LevLevLevLev

0

2

4

6

8

10

12

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

VelVelVelVel

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

12/7 12/8 12/9 12/10 12/11 12/12 12/13

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

Rain Flow ADWFTotal Weekly Rainfall: 1.31 inchesTotal Weekly Rainfall: 1.31 inchesTotal Weekly Rainfall: 1.31 inchesTotal Weekly Rainfall: 1.31 inches

Avg Level: 1.79 in.     Peak Level: 2.64 in.     Min Level: 1.16 in.Avg Level: 1.79 in.     Peak Level: 2.64 in.     Min Level: 1.16 in.Avg Level: 1.79 in.     Peak Level: 2.64 in.     Min Level: 1.16 in.Avg Level: 1.79 in.     Peak Level: 2.64 in.     Min Level: 1.16 in.

Avg Velocity: 6.42 fps     Peak Velocity: 8.16 fps     Min Velocity: 4.84 fpsAvg Velocity: 6.42 fps     Peak Velocity: 8.16 fps     Min Velocity: 4.84 fpsAvg Velocity: 6.42 fps     Peak Velocity: 8.16 fps     Min Velocity: 4.84 fpsAvg Velocity: 6.42 fps     Peak Velocity: 8.16 fps     Min Velocity: 4.84 fps

Avg Flow: 0.316 mgd     Peak Flow: 0.673 mgd     Min Flow: 0.124 mgdAvg Flow: 0.316 mgd     Peak Flow: 0.673 mgd     Min Flow: 0.124 mgdAvg Flow: 0.316 mgd     Peak Flow: 0.673 mgd     Min Flow: 0.124 mgdAvg Flow: 0.316 mgd     Peak Flow: 0.673 mgd     Min Flow: 0.124 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.85 inchesTotal Weekly Rainfall: 0.85 inchesTotal Weekly Rainfall: 0.85 inchesTotal Weekly Rainfall: 0.85 inches

Avg Level: 1.91 in.     Peak Level: 2.65 in.     Min Level: 1.34 in.Avg Level: 1.91 in.     Peak Level: 2.65 in.     Min Level: 1.34 in.Avg Level: 1.91 in.     Peak Level: 2.65 in.     Min Level: 1.34 in.Avg Level: 1.91 in.     Peak Level: 2.65 in.     Min Level: 1.34 in.

Avg Velocity: 6.96 fps     Peak Velocity: 8.27 fps     Min Velocity: 5.57 fpsAvg Velocity: 6.96 fps     Peak Velocity: 8.27 fps     Min Velocity: 5.57 fpsAvg Velocity: 6.96 fps     Peak Velocity: 8.27 fps     Min Velocity: 5.57 fpsAvg Velocity: 6.96 fps     Peak Velocity: 8.27 fps     Min Velocity: 5.57 fps

Avg Flow: 0.369 mgd     Peak Flow: 0.682 mgd     Min Flow: 0.184 mgdAvg Flow: 0.369 mgd     Peak Flow: 0.682 mgd     Min Flow: 0.184 mgdAvg Flow: 0.369 mgd     Peak Flow: 0.682 mgd     Min Flow: 0.184 mgdAvg Flow: 0.369 mgd     Peak Flow: 0.682 mgd     Min Flow: 0.184 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.07 inchesTotal Weekly Rainfall: 1.07 inchesTotal Weekly Rainfall: 1.07 inchesTotal Weekly Rainfall: 1.07 inches

Avg Level: 1.93 in.     Peak Level: 2.52 in.     Min Level: 1.33 in.Avg Level: 1.93 in.     Peak Level: 2.52 in.     Min Level: 1.33 in.Avg Level: 1.93 in.     Peak Level: 2.52 in.     Min Level: 1.33 in.Avg Level: 1.93 in.     Peak Level: 2.52 in.     Min Level: 1.33 in.

Avg Velocity: 6.89 fps     Peak Velocity: 8.11 fps     Min Velocity: 5.20 fpsAvg Velocity: 6.89 fps     Peak Velocity: 8.11 fps     Min Velocity: 5.20 fpsAvg Velocity: 6.89 fps     Peak Velocity: 8.11 fps     Min Velocity: 5.20 fpsAvg Velocity: 6.89 fps     Peak Velocity: 8.11 fps     Min Velocity: 5.20 fps

Avg Flow: 0.371 mgd     Peak Flow: 0.627 mgd     Min Flow: 0.161 mgdAvg Flow: 0.371 mgd     Peak Flow: 0.627 mgd     Min Flow: 0.161 mgdAvg Flow: 0.371 mgd     Peak Flow: 0.627 mgd     Min Flow: 0.161 mgdAvg Flow: 0.371 mgd     Peak Flow: 0.627 mgd     Min Flow: 0.161 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.57 inchesTotal Weekly Rainfall: 0.57 inchesTotal Weekly Rainfall: 0.57 inchesTotal Weekly Rainfall: 0.57 inches

Avg Level: 1.96 in.     Peak Level: 2.39 in.     Min Level: 1.42 in.Avg Level: 1.96 in.     Peak Level: 2.39 in.     Min Level: 1.42 in.Avg Level: 1.96 in.     Peak Level: 2.39 in.     Min Level: 1.42 in.Avg Level: 1.96 in.     Peak Level: 2.39 in.     Min Level: 1.42 in.

Avg Velocity: 6.48 fps     Peak Velocity: 7.60 fps     Min Velocity: 5.15 fpsAvg Velocity: 6.48 fps     Peak Velocity: 7.60 fps     Min Velocity: 5.15 fpsAvg Velocity: 6.48 fps     Peak Velocity: 7.60 fps     Min Velocity: 5.15 fpsAvg Velocity: 6.48 fps     Peak Velocity: 7.60 fps     Min Velocity: 5.15 fps

Avg Flow: 0.355 mgd     Peak Flow: 0.531 mgd     Min Flow: 0.189 mgdAvg Flow: 0.355 mgd     Peak Flow: 0.531 mgd     Min Flow: 0.189 mgdAvg Flow: 0.355 mgd     Peak Flow: 0.531 mgd     Min Flow: 0.189 mgdAvg Flow: 0.355 mgd     Peak Flow: 0.531 mgd     Min Flow: 0.189 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.57 inchesTotal Weekly Rainfall: 0.57 inchesTotal Weekly Rainfall: 0.57 inchesTotal Weekly Rainfall: 0.57 inches

Avg Level: 1.96 in.     Peak Level: 2.39 in.     Min Level: 1.42 in.Avg Level: 1.96 in.     Peak Level: 2.39 in.     Min Level: 1.42 in.Avg Level: 1.96 in.     Peak Level: 2.39 in.     Min Level: 1.42 in.Avg Level: 1.96 in.     Peak Level: 2.39 in.     Min Level: 1.42 in.

Avg Velocity: 6.48 fps     Peak Velocity: 7.60 fps     Min Velocity: 5.15 fpsAvg Velocity: 6.48 fps     Peak Velocity: 7.60 fps     Min Velocity: 5.15 fpsAvg Velocity: 6.48 fps     Peak Velocity: 7.60 fps     Min Velocity: 5.15 fpsAvg Velocity: 6.48 fps     Peak Velocity: 7.60 fps     Min Velocity: 5.15 fps

Avg Flow: 0.355 mgd     Peak Flow: 0.531 mgd     Min Flow: 0.189 mgdAvg Flow: 0.355 mgd     Peak Flow: 0.531 mgd     Min Flow: 0.189 mgdAvg Flow: 0.355 mgd     Peak Flow: 0.531 mgd     Min Flow: 0.189 mgdAvg Flow: 0.355 mgd     Peak Flow: 0.531 mgd     Min Flow: 0.189 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inches

Avg Level: 2.00 in.     Peak Level: 2.53 in.     Min Level: 1.51 in.Avg Level: 2.00 in.     Peak Level: 2.53 in.     Min Level: 1.51 in.Avg Level: 2.00 in.     Peak Level: 2.53 in.     Min Level: 1.51 in.Avg Level: 2.00 in.     Peak Level: 2.53 in.     Min Level: 1.51 in.

Avg Velocity: 6.31 fps     Peak Velocity: 7.35 fps     Min Velocity: 5.33 fpsAvg Velocity: 6.31 fps     Peak Velocity: 7.35 fps     Min Velocity: 5.33 fpsAvg Velocity: 6.31 fps     Peak Velocity: 7.35 fps     Min Velocity: 5.33 fpsAvg Velocity: 6.31 fps     Peak Velocity: 7.35 fps     Min Velocity: 5.33 fps

Avg Flow: 0.357 mgd     Peak Flow: 0.574 mgd     Min Flow: 0.201 mgdAvg Flow: 0.357 mgd     Peak Flow: 0.574 mgd     Min Flow: 0.201 mgdAvg Flow: 0.357 mgd     Peak Flow: 0.574 mgd     Min Flow: 0.201 mgdAvg Flow: 0.357 mgd     Peak Flow: 0.574 mgd     Min Flow: 0.201 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inchesTotal Weekly Rainfall: 0.29 inches

Avg Level: 1.75 in.     Peak Level: 2.14 in.     Min Level: 1.14 in.Avg Level: 1.75 in.     Peak Level: 2.14 in.     Min Level: 1.14 in.Avg Level: 1.75 in.     Peak Level: 2.14 in.     Min Level: 1.14 in.Avg Level: 1.75 in.     Peak Level: 2.14 in.     Min Level: 1.14 in.

Avg Velocity: 6.09 fps     Peak Velocity: 7.03 fps     Min Velocity: 4.53 fpsAvg Velocity: 6.09 fps     Peak Velocity: 7.03 fps     Min Velocity: 4.53 fpsAvg Velocity: 6.09 fps     Peak Velocity: 7.03 fps     Min Velocity: 4.53 fpsAvg Velocity: 6.09 fps     Peak Velocity: 7.03 fps     Min Velocity: 4.53 fps

Avg Flow: 0.287 mgd     Peak Flow: 0.420 mgd     Min Flow: 0.113 mgdAvg Flow: 0.287 mgd     Peak Flow: 0.420 mgd     Min Flow: 0.113 mgdAvg Flow: 0.287 mgd     Peak Flow: 0.420 mgd     Min Flow: 0.113 mgdAvg Flow: 0.287 mgd     Peak Flow: 0.420 mgd     Min Flow: 0.113 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/18/2021 to 1/25/20211/18/2021 to 1/25/20211/18/2021 to 1/25/20211/18/2021 to 1/25/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.17 inchesTotal Weekly Rainfall: 0.17 inchesTotal Weekly Rainfall: 0.17 inchesTotal Weekly Rainfall: 0.17 inches

Avg Level: 1.64 in.     Peak Level: 2.15 in.     Min Level: 1.03 in.Avg Level: 1.64 in.     Peak Level: 2.15 in.     Min Level: 1.03 in.Avg Level: 1.64 in.     Peak Level: 2.15 in.     Min Level: 1.03 in.Avg Level: 1.64 in.     Peak Level: 2.15 in.     Min Level: 1.03 in.

Avg Velocity: 5.61 fps     Peak Velocity: 6.61 fps     Min Velocity: 4.15 fpsAvg Velocity: 5.61 fps     Peak Velocity: 6.61 fps     Min Velocity: 4.15 fpsAvg Velocity: 5.61 fps     Peak Velocity: 6.61 fps     Min Velocity: 4.15 fpsAvg Velocity: 5.61 fps     Peak Velocity: 6.61 fps     Min Velocity: 4.15 fps

Avg Flow: 0.244 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.089 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.089 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.089 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.404 mgd     Min Flow: 0.089 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/25/2021 to 2/1/20211/25/2021 to 2/1/20211/25/2021 to 2/1/20211/25/2021 to 2/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.15 inchesTotal Weekly Rainfall: 0.15 inchesTotal Weekly Rainfall: 0.15 inchesTotal Weekly Rainfall: 0.15 inches

Avg Level: 1.72 in.     Peak Level: 2.35 in.     Min Level: 1.04 in.Avg Level: 1.72 in.     Peak Level: 2.35 in.     Min Level: 1.04 in.Avg Level: 1.72 in.     Peak Level: 2.35 in.     Min Level: 1.04 in.Avg Level: 1.72 in.     Peak Level: 2.35 in.     Min Level: 1.04 in.

Avg Velocity: 5.58 fps     Peak Velocity: 6.62 fps     Min Velocity: 4.12 fpsAvg Velocity: 5.58 fps     Peak Velocity: 6.62 fps     Min Velocity: 4.12 fpsAvg Velocity: 5.58 fps     Peak Velocity: 6.62 fps     Min Velocity: 4.12 fpsAvg Velocity: 5.58 fps     Peak Velocity: 6.62 fps     Min Velocity: 4.12 fps

Avg Flow: 0.259 mgd     Peak Flow: 0.456 mgd     Min Flow: 0.089 mgdAvg Flow: 0.259 mgd     Peak Flow: 0.456 mgd     Min Flow: 0.089 mgdAvg Flow: 0.259 mgd     Peak Flow: 0.456 mgd     Min Flow: 0.089 mgdAvg Flow: 0.259 mgd     Peak Flow: 0.456 mgd     Min Flow: 0.089 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inches

Avg Level: 1.71 in.     Peak Level: 2.35 in.     Min Level: 1.03 in.Avg Level: 1.71 in.     Peak Level: 2.35 in.     Min Level: 1.03 in.Avg Level: 1.71 in.     Peak Level: 2.35 in.     Min Level: 1.03 in.Avg Level: 1.71 in.     Peak Level: 2.35 in.     Min Level: 1.03 in.

Avg Velocity: 5.71 fps     Peak Velocity: 6.81 fps     Min Velocity: 4.38 fpsAvg Velocity: 5.71 fps     Peak Velocity: 6.81 fps     Min Velocity: 4.38 fpsAvg Velocity: 5.71 fps     Peak Velocity: 6.81 fps     Min Velocity: 4.38 fpsAvg Velocity: 5.71 fps     Peak Velocity: 6.81 fps     Min Velocity: 4.38 fps

Avg Flow: 0.263 mgd     Peak Flow: 0.472 mgd     Min Flow: 0.096 mgdAvg Flow: 0.263 mgd     Peak Flow: 0.472 mgd     Min Flow: 0.096 mgdAvg Flow: 0.263 mgd     Peak Flow: 0.472 mgd     Min Flow: 0.096 mgdAvg Flow: 0.263 mgd     Peak Flow: 0.472 mgd     Min Flow: 0.096 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.68 inchesTotal Weekly Rainfall: 0.68 inchesTotal Weekly Rainfall: 0.68 inchesTotal Weekly Rainfall: 0.68 inches

Avg Level: 1.69 in.     Peak Level: 2.39 in.     Min Level: 0.99 in.Avg Level: 1.69 in.     Peak Level: 2.39 in.     Min Level: 0.99 in.Avg Level: 1.69 in.     Peak Level: 2.39 in.     Min Level: 0.99 in.Avg Level: 1.69 in.     Peak Level: 2.39 in.     Min Level: 0.99 in.

Avg Velocity: 5.79 fps     Peak Velocity: 7.04 fps     Min Velocity: 4.26 fpsAvg Velocity: 5.79 fps     Peak Velocity: 7.04 fps     Min Velocity: 4.26 fpsAvg Velocity: 5.79 fps     Peak Velocity: 7.04 fps     Min Velocity: 4.26 fpsAvg Velocity: 5.79 fps     Peak Velocity: 7.04 fps     Min Velocity: 4.26 fps

Avg Flow: 0.262 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.086 mgdAvg Flow: 0.262 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.086 mgdAvg Flow: 0.262 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.086 mgdAvg Flow: 0.262 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.086 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.61 inchesTotal Weekly Rainfall: 0.61 inchesTotal Weekly Rainfall: 0.61 inchesTotal Weekly Rainfall: 0.61 inches

Avg Level: 1.86 in.     Peak Level: 2.28 in.     Min Level: 1.27 in.Avg Level: 1.86 in.     Peak Level: 2.28 in.     Min Level: 1.27 in.Avg Level: 1.86 in.     Peak Level: 2.28 in.     Min Level: 1.27 in.Avg Level: 1.86 in.     Peak Level: 2.28 in.     Min Level: 1.27 in.

Avg Velocity: 6.18 fps     Peak Velocity: 7.01 fps     Min Velocity: 4.75 fpsAvg Velocity: 6.18 fps     Peak Velocity: 7.01 fps     Min Velocity: 4.75 fpsAvg Velocity: 6.18 fps     Peak Velocity: 7.01 fps     Min Velocity: 4.75 fpsAvg Velocity: 6.18 fps     Peak Velocity: 7.01 fps     Min Velocity: 4.75 fps

Avg Flow: 0.316 mgd     Peak Flow: 0.471 mgd     Min Flow: 0.139 mgdAvg Flow: 0.316 mgd     Peak Flow: 0.471 mgd     Min Flow: 0.139 mgdAvg Flow: 0.316 mgd     Peak Flow: 0.471 mgd     Min Flow: 0.139 mgdAvg Flow: 0.316 mgd     Peak Flow: 0.471 mgd     Min Flow: 0.139 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.09 inchesTotal Weekly Rainfall: 0.09 inchesTotal Weekly Rainfall: 0.09 inchesTotal Weekly Rainfall: 0.09 inches

Avg Level: 1.75 in.     Peak Level: 2.23 in.     Min Level: 1.15 in.Avg Level: 1.75 in.     Peak Level: 2.23 in.     Min Level: 1.15 in.Avg Level: 1.75 in.     Peak Level: 2.23 in.     Min Level: 1.15 in.Avg Level: 1.75 in.     Peak Level: 2.23 in.     Min Level: 1.15 in.

Avg Velocity: 5.82 fps     Peak Velocity: 6.86 fps     Min Velocity: 4.46 fpsAvg Velocity: 5.82 fps     Peak Velocity: 6.86 fps     Min Velocity: 4.46 fpsAvg Velocity: 5.82 fps     Peak Velocity: 6.86 fps     Min Velocity: 4.46 fpsAvg Velocity: 5.82 fps     Peak Velocity: 6.86 fps     Min Velocity: 4.46 fps

Avg Flow: 0.276 mgd     Peak Flow: 0.425 mgd     Min Flow: 0.113 mgdAvg Flow: 0.276 mgd     Peak Flow: 0.425 mgd     Min Flow: 0.113 mgdAvg Flow: 0.276 mgd     Peak Flow: 0.425 mgd     Min Flow: 0.113 mgdAvg Flow: 0.276 mgd     Peak Flow: 0.425 mgd     Min Flow: 0.113 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.81 inchesTotal Weekly Rainfall: 0.81 inchesTotal Weekly Rainfall: 0.81 inchesTotal Weekly Rainfall: 0.81 inches

Avg Level: 1.77 in.     Peak Level: 2.54 in.     Min Level: 1.02 in.Avg Level: 1.77 in.     Peak Level: 2.54 in.     Min Level: 1.02 in.Avg Level: 1.77 in.     Peak Level: 2.54 in.     Min Level: 1.02 in.Avg Level: 1.77 in.     Peak Level: 2.54 in.     Min Level: 1.02 in.

Avg Velocity: 5.82 fps     Peak Velocity: 7.22 fps     Min Velocity: 4.18 fpsAvg Velocity: 5.82 fps     Peak Velocity: 7.22 fps     Min Velocity: 4.18 fpsAvg Velocity: 5.82 fps     Peak Velocity: 7.22 fps     Min Velocity: 4.18 fpsAvg Velocity: 5.82 fps     Peak Velocity: 7.22 fps     Min Velocity: 4.18 fps

Avg Flow: 0.283 mgd     Peak Flow: 0.562 mgd     Min Flow: 0.087 mgdAvg Flow: 0.283 mgd     Peak Flow: 0.562 mgd     Min Flow: 0.087 mgdAvg Flow: 0.283 mgd     Peak Flow: 0.562 mgd     Min Flow: 0.087 mgdAvg Flow: 0.283 mgd     Peak Flow: 0.562 mgd     Min Flow: 0.087 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.30 inchesTotal Weekly Rainfall: 0.30 inchesTotal Weekly Rainfall: 0.30 inchesTotal Weekly Rainfall: 0.30 inches

Avg Level: 1.67 in.     Peak Level: 2.17 in.     Min Level: 1.04 in.Avg Level: 1.67 in.     Peak Level: 2.17 in.     Min Level: 1.04 in.Avg Level: 1.67 in.     Peak Level: 2.17 in.     Min Level: 1.04 in.Avg Level: 1.67 in.     Peak Level: 2.17 in.     Min Level: 1.04 in.

Avg Velocity: 5.98 fps     Peak Velocity: 6.95 fps     Min Velocity: 4.67 fpsAvg Velocity: 5.98 fps     Peak Velocity: 6.95 fps     Min Velocity: 4.67 fpsAvg Velocity: 5.98 fps     Peak Velocity: 6.95 fps     Min Velocity: 4.67 fpsAvg Velocity: 5.98 fps     Peak Velocity: 6.95 fps     Min Velocity: 4.67 fps

Avg Flow: 0.265 mgd     Peak Flow: 0.426 mgd     Min Flow: 0.100 mgdAvg Flow: 0.265 mgd     Peak Flow: 0.426 mgd     Min Flow: 0.100 mgdAvg Flow: 0.265 mgd     Peak Flow: 0.426 mgd     Min Flow: 0.100 mgdAvg Flow: 0.265 mgd     Peak Flow: 0.426 mgd     Min Flow: 0.100 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.12 inchesTotal Weekly Rainfall: 0.12 inchesTotal Weekly Rainfall: 0.12 inchesTotal Weekly Rainfall: 0.12 inches

Avg Level: 1.81 in.     Peak Level: 2.41 in.     Min Level: 1.22 in.Avg Level: 1.81 in.     Peak Level: 2.41 in.     Min Level: 1.22 in.Avg Level: 1.81 in.     Peak Level: 2.41 in.     Min Level: 1.22 in.Avg Level: 1.81 in.     Peak Level: 2.41 in.     Min Level: 1.22 in.

Avg Velocity: 6.21 fps     Peak Velocity: 7.28 fps     Min Velocity: 4.90 fpsAvg Velocity: 6.21 fps     Peak Velocity: 7.28 fps     Min Velocity: 4.90 fpsAvg Velocity: 6.21 fps     Peak Velocity: 7.28 fps     Min Velocity: 4.90 fpsAvg Velocity: 6.21 fps     Peak Velocity: 7.28 fps     Min Velocity: 4.90 fps

Avg Flow: 0.307 mgd     Peak Flow: 0.528 mgd     Min Flow: 0.133 mgdAvg Flow: 0.307 mgd     Peak Flow: 0.528 mgd     Min Flow: 0.133 mgdAvg Flow: 0.307 mgd     Peak Flow: 0.528 mgd     Min Flow: 0.133 mgdAvg Flow: 0.307 mgd     Peak Flow: 0.528 mgd     Min Flow: 0.133 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

V&A FM 4

Backyard of 201 N Wightman Street

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: V&A FM 4Vicinity Map: V&A FM 4Vicinity Map: V&A FM 4Vicinity Map: V&A FM 4

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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V&A FM 4V&A FM 4V&A FM 4V&A FM 4

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter: 12 inches

ADWF:ADWF:ADWF:ADWF: 0.222 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.566 mgd

Flow SketchFlow SketchFlow SketchFlow Sketch

Satellite MapSatellite MapSatellite MapSatellite Map

Street ViewStreet ViewStreet ViewStreet View

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Backyard of 201 N Wightman 

Street

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1857 feet

Plan ViewPlan ViewPlan ViewPlan View

Coordinates:Coordinates:Coordinates:Coordinates: 122.6927° W, 42.1984° N

City Manhole:City Manhole:City Manhole:City Manhole:
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V&A FM 4V&A FM 4V&A FM 4V&A FM 4

Additional Site PhotosAdditional Site PhotosAdditional Site PhotosAdditional Site Photos

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

South Inlet PipeSouth Inlet PipeSouth Inlet PipeSouth Inlet Pipe

North Outlet PipeNorth Outlet PipeNorth Outlet PipeNorth Outlet Pipe

 |     V4 - 3



V&A FM 4V&A FM 4V&A FM 4V&A FM 4

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 10.18 inchesTotal Period Rainfall: 10.18 inchesTotal Period Rainfall: 10.18 inchesTotal Period Rainfall: 10.18 inches

Avg Period Flow: 0.250 MGal     Peak Daily Flow: 0.330 MGal     Min Daily Flow: 0.194 MGalAvg Period Flow: 0.250 MGal     Peak Daily Flow: 0.330 MGal     Min Daily Flow: 0.194 MGalAvg Period Flow: 0.250 MGal     Peak Daily Flow: 0.330 MGal     Min Daily Flow: 0.194 MGalAvg Period Flow: 0.250 MGal     Peak Daily Flow: 0.330 MGal     Min Daily Flow: 0.194 MGal
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V&A FM 4V&A FM 4V&A FM 4V&A FM 4

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.65 inchesTotal Period Rainfall: 2.65 inchesTotal Period Rainfall: 2.65 inchesTotal Period Rainfall: 2.65 inches Avg Flow: 0.230 mgd     Peak Flow: 0.539 mgd     Min Flow: 0.027 mgdAvg Flow: 0.230 mgd     Peak Flow: 0.539 mgd     Min Flow: 0.027 mgdAvg Flow: 0.230 mgd     Peak Flow: 0.539 mgd     Min Flow: 0.027 mgdAvg Flow: 0.230 mgd     Peak Flow: 0.539 mgd     Min Flow: 0.027 mgd
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V&A FM 4V&A FM 4V&A FM 4V&A FM 4

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 3.78 inchesTotal Period Rainfall: 3.78 inchesTotal Period Rainfall: 3.78 inchesTotal Period Rainfall: 3.78 inches Avg Flow: 0.234 mgd     Peak Flow: 0.566 mgd     Min Flow: 0.031 mgdAvg Flow: 0.234 mgd     Peak Flow: 0.566 mgd     Min Flow: 0.031 mgdAvg Flow: 0.234 mgd     Peak Flow: 0.566 mgd     Min Flow: 0.031 mgdAvg Flow: 0.234 mgd     Peak Flow: 0.566 mgd     Min Flow: 0.031 mgd
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V&A FM 4V&A FM 4V&A FM 4V&A FM 4

Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inches Avg Flow: 0.264 mgd     Peak Flow: 0.525 mgd     Min Flow: 0.037 mgdAvg Flow: 0.264 mgd     Peak Flow: 0.525 mgd     Min Flow: 0.037 mgdAvg Flow: 0.264 mgd     Peak Flow: 0.525 mgd     Min Flow: 0.037 mgdAvg Flow: 0.264 mgd     Peak Flow: 0.525 mgd     Min Flow: 0.037 mgd
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Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021
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Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.74 inchesTotal Period Rainfall: 1.74 inchesTotal Period Rainfall: 1.74 inchesTotal Period Rainfall: 1.74 inches Avg Flow: 0.273 mgd     Peak Flow: 0.527 mgd     Min Flow: 0.045 mgdAvg Flow: 0.273 mgd     Peak Flow: 0.527 mgd     Min Flow: 0.045 mgdAvg Flow: 0.273 mgd     Peak Flow: 0.527 mgd     Min Flow: 0.045 mgdAvg Flow: 0.273 mgd     Peak Flow: 0.527 mgd     Min Flow: 0.045 mgd
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Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs
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Flow Monitoring Site Reports: Data, Graphs, Information
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Site Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge Summary
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Flow Monitoring Site Reports: Data, Graphs, Information
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I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 2.11 inches
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 2.11 inches)Storm Event I/I Analysis (Rain = 2.11 inches)Storm Event I/I Analysis (Rain = 2.11 inches)Storm Event I/I Analysis (Rain = 2.11 inches)
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Peak Flow:Peak Flow:Peak Flow:Peak Flow:
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Peak Level:Peak Level:Peak Level:Peak Level:

mgd
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d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.42

CapacityCapacityCapacityCapacity

0.27Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons336,000
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I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2
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Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.5 inches
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.50 inches)Storm Event I/I Analysis (Rain = 1.50 inches)Storm Event I/I Analysis (Rain = 1.50 inches)Storm Event I/I Analysis (Rain = 1.50 inches)

0.55

4.99

Peak Flow:Peak Flow:Peak Flow:Peak Flow:
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Peak Level:Peak Level:Peak Level:Peak Level:
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d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.42

CapacityCapacityCapacityCapacity

0.24Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons209,000
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Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 0.84 inches
Event 3Event 3Event 3Event 3
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.84 inches)Storm Event I/I Analysis (Rain = 0.84 inches)Storm Event I/I Analysis (Rain = 0.84 inches)Storm Event I/I Analysis (Rain = 0.84 inches)
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Peak Flow:Peak Flow:Peak Flow:Peak Flow:
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CapacityCapacityCapacityCapacity

0.17Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons317,000
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

10/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/2020
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Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWF

Avg Level: 3.36 in.     Peak Level: 4.21 in.     Min Level: 2.16 in.Avg Level: 3.36 in.     Peak Level: 4.21 in.     Min Level: 2.16 in.Avg Level: 3.36 in.     Peak Level: 4.21 in.     Min Level: 2.16 in.Avg Level: 3.36 in.     Peak Level: 4.21 in.     Min Level: 2.16 in.

Avg Velocity: 1.80 fps     Peak Velocity: 2.73 fps     Min Velocity: 0.60 fpsAvg Velocity: 1.80 fps     Peak Velocity: 2.73 fps     Min Velocity: 0.60 fpsAvg Velocity: 1.80 fps     Peak Velocity: 2.73 fps     Min Velocity: 0.60 fpsAvg Velocity: 1.80 fps     Peak Velocity: 2.73 fps     Min Velocity: 0.60 fps

Avg Flow: 0.228 mgd     Peak Flow: 0.424 mgd     Min Flow: 0.039 mgdAvg Flow: 0.228 mgd     Peak Flow: 0.424 mgd     Min Flow: 0.039 mgdAvg Flow: 0.228 mgd     Peak Flow: 0.424 mgd     Min Flow: 0.039 mgdAvg Flow: 0.228 mgd     Peak Flow: 0.424 mgd     Min Flow: 0.039 mgd

 |     V4 - 14



V&A FM 4V&A FM 4V&A FM 4V&A FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inches

Avg Level: 3.33 in.     Peak Level: 4.31 in.     Min Level: 2.08 in.Avg Level: 3.33 in.     Peak Level: 4.31 in.     Min Level: 2.08 in.Avg Level: 3.33 in.     Peak Level: 4.31 in.     Min Level: 2.08 in.Avg Level: 3.33 in.     Peak Level: 4.31 in.     Min Level: 2.08 in.

Avg Velocity: 1.74 fps     Peak Velocity: 2.93 fps     Min Velocity: 0.53 fpsAvg Velocity: 1.74 fps     Peak Velocity: 2.93 fps     Min Velocity: 0.53 fpsAvg Velocity: 1.74 fps     Peak Velocity: 2.93 fps     Min Velocity: 0.53 fpsAvg Velocity: 1.74 fps     Peak Velocity: 2.93 fps     Min Velocity: 0.53 fps

Avg Flow: 0.219 mgd     Peak Flow: 0.456 mgd     Min Flow: 0.035 mgdAvg Flow: 0.219 mgd     Peak Flow: 0.456 mgd     Min Flow: 0.035 mgdAvg Flow: 0.219 mgd     Peak Flow: 0.456 mgd     Min Flow: 0.035 mgdAvg Flow: 0.219 mgd     Peak Flow: 0.456 mgd     Min Flow: 0.035 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.67 inchesTotal Weekly Rainfall: 1.67 inchesTotal Weekly Rainfall: 1.67 inchesTotal Weekly Rainfall: 1.67 inches

Avg Level: 3.42 in.     Peak Level: 5.09 in.     Min Level: 2.09 in.Avg Level: 3.42 in.     Peak Level: 5.09 in.     Min Level: 2.09 in.Avg Level: 3.42 in.     Peak Level: 5.09 in.     Min Level: 2.09 in.Avg Level: 3.42 in.     Peak Level: 5.09 in.     Min Level: 2.09 in.

Avg Velocity: 1.87 fps     Peak Velocity: 3.01 fps     Min Velocity: 0.72 fpsAvg Velocity: 1.87 fps     Peak Velocity: 3.01 fps     Min Velocity: 0.72 fpsAvg Velocity: 1.87 fps     Peak Velocity: 3.01 fps     Min Velocity: 0.72 fpsAvg Velocity: 1.87 fps     Peak Velocity: 3.01 fps     Min Velocity: 0.72 fps

Avg Flow: 0.244 mgd     Peak Flow: 0.539 mgd     Min Flow: 0.050 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.539 mgd     Min Flow: 0.050 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.539 mgd     Min Flow: 0.050 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.539 mgd     Min Flow: 0.050 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.48 inchesTotal Weekly Rainfall: 0.48 inchesTotal Weekly Rainfall: 0.48 inchesTotal Weekly Rainfall: 0.48 inches

Avg Level: 3.44 in.     Peak Level: 4.37 in.     Min Level: 2.41 in.Avg Level: 3.44 in.     Peak Level: 4.37 in.     Min Level: 2.41 in.Avg Level: 3.44 in.     Peak Level: 4.37 in.     Min Level: 2.41 in.Avg Level: 3.44 in.     Peak Level: 4.37 in.     Min Level: 2.41 in.

Avg Velocity: 1.91 fps     Peak Velocity: 2.88 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.88 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.88 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.88 fps     Min Velocity: 0.45 fps

Avg Flow: 0.248 mgd     Peak Flow: 0.457 mgd     Min Flow: 0.034 mgdAvg Flow: 0.248 mgd     Peak Flow: 0.457 mgd     Min Flow: 0.034 mgdAvg Flow: 0.248 mgd     Peak Flow: 0.457 mgd     Min Flow: 0.034 mgdAvg Flow: 0.248 mgd     Peak Flow: 0.457 mgd     Min Flow: 0.034 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.23 inchesTotal Weekly Rainfall: 0.23 inchesTotal Weekly Rainfall: 0.23 inchesTotal Weekly Rainfall: 0.23 inches

Avg Level: 3.36 in.     Peak Level: 4.27 in.     Min Level: 2.40 in.Avg Level: 3.36 in.     Peak Level: 4.27 in.     Min Level: 2.40 in.Avg Level: 3.36 in.     Peak Level: 4.27 in.     Min Level: 2.40 in.Avg Level: 3.36 in.     Peak Level: 4.27 in.     Min Level: 2.40 in.

Avg Velocity: 1.80 fps     Peak Velocity: 2.72 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.80 fps     Peak Velocity: 2.72 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.80 fps     Peak Velocity: 2.72 fps     Min Velocity: 0.45 fpsAvg Velocity: 1.80 fps     Peak Velocity: 2.72 fps     Min Velocity: 0.45 fps

Avg Flow: 0.226 mgd     Peak Flow: 0.427 mgd     Min Flow: 0.035 mgdAvg Flow: 0.226 mgd     Peak Flow: 0.427 mgd     Min Flow: 0.035 mgdAvg Flow: 0.226 mgd     Peak Flow: 0.427 mgd     Min Flow: 0.035 mgdAvg Flow: 0.226 mgd     Peak Flow: 0.427 mgd     Min Flow: 0.035 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inches

Avg Level: 3.28 in.     Peak Level: 4.14 in.     Min Level: 2.26 in.Avg Level: 3.28 in.     Peak Level: 4.14 in.     Min Level: 2.26 in.Avg Level: 3.28 in.     Peak Level: 4.14 in.     Min Level: 2.26 in.Avg Level: 3.28 in.     Peak Level: 4.14 in.     Min Level: 2.26 in.

Avg Velocity: 1.70 fps     Peak Velocity: 2.73 fps     Min Velocity: 0.41 fpsAvg Velocity: 1.70 fps     Peak Velocity: 2.73 fps     Min Velocity: 0.41 fpsAvg Velocity: 1.70 fps     Peak Velocity: 2.73 fps     Min Velocity: 0.41 fpsAvg Velocity: 1.70 fps     Peak Velocity: 2.73 fps     Min Velocity: 0.41 fps

Avg Flow: 0.207 mgd     Peak Flow: 0.416 mgd     Min Flow: 0.027 mgdAvg Flow: 0.207 mgd     Peak Flow: 0.416 mgd     Min Flow: 0.027 mgdAvg Flow: 0.207 mgd     Peak Flow: 0.416 mgd     Min Flow: 0.027 mgdAvg Flow: 0.207 mgd     Peak Flow: 0.416 mgd     Min Flow: 0.027 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.15 inchesTotal Weekly Rainfall: 1.15 inchesTotal Weekly Rainfall: 1.15 inchesTotal Weekly Rainfall: 1.15 inches

Avg Level: 3.29 in.     Peak Level: 4.86 in.     Min Level: 2.16 in.Avg Level: 3.29 in.     Peak Level: 4.86 in.     Min Level: 2.16 in.Avg Level: 3.29 in.     Peak Level: 4.86 in.     Min Level: 2.16 in.Avg Level: 3.29 in.     Peak Level: 4.86 in.     Min Level: 2.16 in.

Avg Velocity: 1.71 fps     Peak Velocity: 2.76 fps     Min Velocity: 0.46 fpsAvg Velocity: 1.71 fps     Peak Velocity: 2.76 fps     Min Velocity: 0.46 fpsAvg Velocity: 1.71 fps     Peak Velocity: 2.76 fps     Min Velocity: 0.46 fpsAvg Velocity: 1.71 fps     Peak Velocity: 2.76 fps     Min Velocity: 0.46 fps

Avg Flow: 0.209 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.031 mgdAvg Flow: 0.209 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.031 mgdAvg Flow: 0.209 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.031 mgdAvg Flow: 0.209 mgd     Peak Flow: 0.495 mgd     Min Flow: 0.031 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inches

Avg Level: 3.38 in.     Peak Level: 4.99 in.     Min Level: 2.40 in.Avg Level: 3.38 in.     Peak Level: 4.99 in.     Min Level: 2.40 in.Avg Level: 3.38 in.     Peak Level: 4.99 in.     Min Level: 2.40 in.Avg Level: 3.38 in.     Peak Level: 4.99 in.     Min Level: 2.40 in.

Avg Velocity: 1.82 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.54 fpsAvg Velocity: 1.82 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.54 fpsAvg Velocity: 1.82 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.54 fpsAvg Velocity: 1.82 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.54 fps

Avg Flow: 0.226 mgd     Peak Flow: 0.549 mgd     Min Flow: 0.040 mgdAvg Flow: 0.226 mgd     Peak Flow: 0.549 mgd     Min Flow: 0.040 mgdAvg Flow: 0.226 mgd     Peak Flow: 0.549 mgd     Min Flow: 0.040 mgdAvg Flow: 0.226 mgd     Peak Flow: 0.549 mgd     Min Flow: 0.040 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.82 inchesTotal Weekly Rainfall: 0.82 inchesTotal Weekly Rainfall: 0.82 inchesTotal Weekly Rainfall: 0.82 inches

Avg Level: 3.39 in.     Peak Level: 4.49 in.     Min Level: 2.36 in.Avg Level: 3.39 in.     Peak Level: 4.49 in.     Min Level: 2.36 in.Avg Level: 3.39 in.     Peak Level: 4.49 in.     Min Level: 2.36 in.Avg Level: 3.39 in.     Peak Level: 4.49 in.     Min Level: 2.36 in.

Avg Velocity: 1.84 fps     Peak Velocity: 2.91 fps     Min Velocity: 0.52 fpsAvg Velocity: 1.84 fps     Peak Velocity: 2.91 fps     Min Velocity: 0.52 fpsAvg Velocity: 1.84 fps     Peak Velocity: 2.91 fps     Min Velocity: 0.52 fpsAvg Velocity: 1.84 fps     Peak Velocity: 2.91 fps     Min Velocity: 0.52 fps

Avg Flow: 0.230 mgd     Peak Flow: 0.498 mgd     Min Flow: 0.038 mgdAvg Flow: 0.230 mgd     Peak Flow: 0.498 mgd     Min Flow: 0.038 mgdAvg Flow: 0.230 mgd     Peak Flow: 0.498 mgd     Min Flow: 0.038 mgdAvg Flow: 0.230 mgd     Peak Flow: 0.498 mgd     Min Flow: 0.038 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inches

Avg Level: 3.44 in.     Peak Level: 4.80 in.     Min Level: 2.45 in.Avg Level: 3.44 in.     Peak Level: 4.80 in.     Min Level: 2.45 in.Avg Level: 3.44 in.     Peak Level: 4.80 in.     Min Level: 2.45 in.Avg Level: 3.44 in.     Peak Level: 4.80 in.     Min Level: 2.45 in.

Avg Velocity: 1.90 fps     Peak Velocity: 2.94 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.94 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.94 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.94 fps     Min Velocity: 0.51 fps

Avg Flow: 0.244 mgd     Peak Flow: 0.546 mgd     Min Flow: 0.040 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.546 mgd     Min Flow: 0.040 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.546 mgd     Min Flow: 0.040 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.546 mgd     Min Flow: 0.040 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inches

Avg Level: 3.44 in.     Peak Level: 4.80 in.     Min Level: 2.45 in.Avg Level: 3.44 in.     Peak Level: 4.80 in.     Min Level: 2.45 in.Avg Level: 3.44 in.     Peak Level: 4.80 in.     Min Level: 2.45 in.Avg Level: 3.44 in.     Peak Level: 4.80 in.     Min Level: 2.45 in.

Avg Velocity: 1.90 fps     Peak Velocity: 2.94 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.94 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.94 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.94 fps     Min Velocity: 0.51 fps

Avg Flow: 0.244 mgd     Peak Flow: 0.546 mgd     Min Flow: 0.040 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.546 mgd     Min Flow: 0.040 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.546 mgd     Min Flow: 0.040 mgdAvg Flow: 0.244 mgd     Peak Flow: 0.546 mgd     Min Flow: 0.040 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.66 inchesTotal Weekly Rainfall: 0.66 inchesTotal Weekly Rainfall: 0.66 inchesTotal Weekly Rainfall: 0.66 inches

Avg Level: 3.56 in.     Peak Level: 4.84 in.     Min Level: 2.39 in.Avg Level: 3.56 in.     Peak Level: 4.84 in.     Min Level: 2.39 in.Avg Level: 3.56 in.     Peak Level: 4.84 in.     Min Level: 2.39 in.Avg Level: 3.56 in.     Peak Level: 4.84 in.     Min Level: 2.39 in.

Avg Velocity: 2.05 fps     Peak Velocity: 2.97 fps     Min Velocity: 0.51 fpsAvg Velocity: 2.05 fps     Peak Velocity: 2.97 fps     Min Velocity: 0.51 fpsAvg Velocity: 2.05 fps     Peak Velocity: 2.97 fps     Min Velocity: 0.51 fpsAvg Velocity: 2.05 fps     Peak Velocity: 2.97 fps     Min Velocity: 0.51 fps

Avg Flow: 0.275 mgd     Peak Flow: 0.566 mgd     Min Flow: 0.040 mgdAvg Flow: 0.275 mgd     Peak Flow: 0.566 mgd     Min Flow: 0.040 mgdAvg Flow: 0.275 mgd     Peak Flow: 0.566 mgd     Min Flow: 0.040 mgdAvg Flow: 0.275 mgd     Peak Flow: 0.566 mgd     Min Flow: 0.040 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.32 inchesTotal Weekly Rainfall: 0.32 inchesTotal Weekly Rainfall: 0.32 inchesTotal Weekly Rainfall: 0.32 inches

Avg Level: 3.58 in.     Peak Level: 4.29 in.     Min Level: 2.67 in.Avg Level: 3.58 in.     Peak Level: 4.29 in.     Min Level: 2.67 in.Avg Level: 3.58 in.     Peak Level: 4.29 in.     Min Level: 2.67 in.Avg Level: 3.58 in.     Peak Level: 4.29 in.     Min Level: 2.67 in.

Avg Velocity: 2.09 fps     Peak Velocity: 2.75 fps     Min Velocity: 0.59 fpsAvg Velocity: 2.09 fps     Peak Velocity: 2.75 fps     Min Velocity: 0.59 fpsAvg Velocity: 2.09 fps     Peak Velocity: 2.75 fps     Min Velocity: 0.59 fpsAvg Velocity: 2.09 fps     Peak Velocity: 2.75 fps     Min Velocity: 0.59 fps

Avg Flow: 0.279 mgd     Peak Flow: 0.428 mgd     Min Flow: 0.050 mgdAvg Flow: 0.279 mgd     Peak Flow: 0.428 mgd     Min Flow: 0.050 mgdAvg Flow: 0.279 mgd     Peak Flow: 0.428 mgd     Min Flow: 0.050 mgdAvg Flow: 0.279 mgd     Peak Flow: 0.428 mgd     Min Flow: 0.050 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/18/2021 to 1/25/20211/18/2021 to 1/25/20211/18/2021 to 1/25/20211/18/2021 to 1/25/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.09 inchesTotal Weekly Rainfall: 0.09 inchesTotal Weekly Rainfall: 0.09 inchesTotal Weekly Rainfall: 0.09 inches

Avg Level: 3.52 in.     Peak Level: 4.34 in.     Min Level: 2.47 in.Avg Level: 3.52 in.     Peak Level: 4.34 in.     Min Level: 2.47 in.Avg Level: 3.52 in.     Peak Level: 4.34 in.     Min Level: 2.47 in.Avg Level: 3.52 in.     Peak Level: 4.34 in.     Min Level: 2.47 in.

Avg Velocity: 2.01 fps     Peak Velocity: 2.77 fps     Min Velocity: 0.54 fpsAvg Velocity: 2.01 fps     Peak Velocity: 2.77 fps     Min Velocity: 0.54 fpsAvg Velocity: 2.01 fps     Peak Velocity: 2.77 fps     Min Velocity: 0.54 fpsAvg Velocity: 2.01 fps     Peak Velocity: 2.77 fps     Min Velocity: 0.54 fps

Avg Flow: 0.266 mgd     Peak Flow: 0.439 mgd     Min Flow: 0.044 mgdAvg Flow: 0.266 mgd     Peak Flow: 0.439 mgd     Min Flow: 0.044 mgdAvg Flow: 0.266 mgd     Peak Flow: 0.439 mgd     Min Flow: 0.044 mgdAvg Flow: 0.266 mgd     Peak Flow: 0.439 mgd     Min Flow: 0.044 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/25/2021 to 2/1/20211/25/2021 to 2/1/20211/25/2021 to 2/1/20211/25/2021 to 2/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inches

Avg Level: 3.45 in.     Peak Level: 4.42 in.     Min Level: 2.30 in.Avg Level: 3.45 in.     Peak Level: 4.42 in.     Min Level: 2.30 in.Avg Level: 3.45 in.     Peak Level: 4.42 in.     Min Level: 2.30 in.Avg Level: 3.45 in.     Peak Level: 4.42 in.     Min Level: 2.30 in.

Avg Velocity: 1.91 fps     Peak Velocity: 2.78 fps     Min Velocity: 0.47 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.78 fps     Min Velocity: 0.47 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.78 fps     Min Velocity: 0.47 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.78 fps     Min Velocity: 0.47 fps

Avg Flow: 0.250 mgd     Peak Flow: 0.461 mgd     Min Flow: 0.037 mgdAvg Flow: 0.250 mgd     Peak Flow: 0.461 mgd     Min Flow: 0.037 mgdAvg Flow: 0.250 mgd     Peak Flow: 0.461 mgd     Min Flow: 0.037 mgdAvg Flow: 0.250 mgd     Peak Flow: 0.461 mgd     Min Flow: 0.037 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.54 inchesTotal Weekly Rainfall: 0.54 inchesTotal Weekly Rainfall: 0.54 inchesTotal Weekly Rainfall: 0.54 inches

Avg Level: 3.51 in.     Peak Level: 4.36 in.     Min Level: 2.41 in.Avg Level: 3.51 in.     Peak Level: 4.36 in.     Min Level: 2.41 in.Avg Level: 3.51 in.     Peak Level: 4.36 in.     Min Level: 2.41 in.Avg Level: 3.51 in.     Peak Level: 4.36 in.     Min Level: 2.41 in.

Avg Velocity: 1.99 fps     Peak Velocity: 2.87 fps     Min Velocity: 0.58 fpsAvg Velocity: 1.99 fps     Peak Velocity: 2.87 fps     Min Velocity: 0.58 fpsAvg Velocity: 1.99 fps     Peak Velocity: 2.87 fps     Min Velocity: 0.58 fpsAvg Velocity: 1.99 fps     Peak Velocity: 2.87 fps     Min Velocity: 0.58 fps

Avg Flow: 0.263 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.047 mgdAvg Flow: 0.263 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.047 mgdAvg Flow: 0.263 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.047 mgdAvg Flow: 0.263 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.047 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inches

Avg Level: 3.50 in.     Peak Level: 4.92 in.     Min Level: 2.38 in.Avg Level: 3.50 in.     Peak Level: 4.92 in.     Min Level: 2.38 in.Avg Level: 3.50 in.     Peak Level: 4.92 in.     Min Level: 2.38 in.Avg Level: 3.50 in.     Peak Level: 4.92 in.     Min Level: 2.38 in.

Avg Velocity: 1.99 fps     Peak Velocity: 2.87 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.99 fps     Peak Velocity: 2.87 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.99 fps     Peak Velocity: 2.87 fps     Min Velocity: 0.51 fpsAvg Velocity: 1.99 fps     Peak Velocity: 2.87 fps     Min Velocity: 0.51 fps

Avg Flow: 0.261 mgd     Peak Flow: 0.525 mgd     Min Flow: 0.041 mgdAvg Flow: 0.261 mgd     Peak Flow: 0.525 mgd     Min Flow: 0.041 mgdAvg Flow: 0.261 mgd     Peak Flow: 0.525 mgd     Min Flow: 0.041 mgdAvg Flow: 0.261 mgd     Peak Flow: 0.525 mgd     Min Flow: 0.041 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.52 inchesTotal Weekly Rainfall: 0.52 inchesTotal Weekly Rainfall: 0.52 inchesTotal Weekly Rainfall: 0.52 inches

Avg Level: 3.63 in.     Peak Level: 4.38 in.     Min Level: 2.56 in.Avg Level: 3.63 in.     Peak Level: 4.38 in.     Min Level: 2.56 in.Avg Level: 3.63 in.     Peak Level: 4.38 in.     Min Level: 2.56 in.Avg Level: 3.63 in.     Peak Level: 4.38 in.     Min Level: 2.56 in.

Avg Velocity: 2.14 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.63 fpsAvg Velocity: 2.14 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.63 fpsAvg Velocity: 2.14 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.63 fpsAvg Velocity: 2.14 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.63 fps

Avg Flow: 0.289 mgd     Peak Flow: 0.455 mgd     Min Flow: 0.052 mgdAvg Flow: 0.289 mgd     Peak Flow: 0.455 mgd     Min Flow: 0.052 mgdAvg Flow: 0.289 mgd     Peak Flow: 0.455 mgd     Min Flow: 0.052 mgdAvg Flow: 0.289 mgd     Peak Flow: 0.455 mgd     Min Flow: 0.052 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.07 inchesTotal Weekly Rainfall: 0.07 inchesTotal Weekly Rainfall: 0.07 inchesTotal Weekly Rainfall: 0.07 inches

Avg Level: 3.53 in.     Peak Level: 4.41 in.     Min Level: 2.43 in.Avg Level: 3.53 in.     Peak Level: 4.41 in.     Min Level: 2.43 in.Avg Level: 3.53 in.     Peak Level: 4.41 in.     Min Level: 2.43 in.Avg Level: 3.53 in.     Peak Level: 4.41 in.     Min Level: 2.43 in.

Avg Velocity: 2.01 fps     Peak Velocity: 2.69 fps     Min Velocity: 0.53 fpsAvg Velocity: 2.01 fps     Peak Velocity: 2.69 fps     Min Velocity: 0.53 fpsAvg Velocity: 2.01 fps     Peak Velocity: 2.69 fps     Min Velocity: 0.53 fpsAvg Velocity: 2.01 fps     Peak Velocity: 2.69 fps     Min Velocity: 0.53 fps

Avg Flow: 0.266 mgd     Peak Flow: 0.447 mgd     Min Flow: 0.045 mgdAvg Flow: 0.266 mgd     Peak Flow: 0.447 mgd     Min Flow: 0.045 mgdAvg Flow: 0.266 mgd     Peak Flow: 0.447 mgd     Min Flow: 0.045 mgdAvg Flow: 0.266 mgd     Peak Flow: 0.447 mgd     Min Flow: 0.045 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inches

Avg Level: 3.54 in.     Peak Level: 4.75 in.     Min Level: 2.38 in.Avg Level: 3.54 in.     Peak Level: 4.75 in.     Min Level: 2.38 in.Avg Level: 3.54 in.     Peak Level: 4.75 in.     Min Level: 2.38 in.Avg Level: 3.54 in.     Peak Level: 4.75 in.     Min Level: 2.38 in.

Avg Velocity: 2.03 fps     Peak Velocity: 2.86 fps     Min Velocity: 0.63 fpsAvg Velocity: 2.03 fps     Peak Velocity: 2.86 fps     Min Velocity: 0.63 fpsAvg Velocity: 2.03 fps     Peak Velocity: 2.86 fps     Min Velocity: 0.63 fpsAvg Velocity: 2.03 fps     Peak Velocity: 2.86 fps     Min Velocity: 0.63 fps

Avg Flow: 0.270 mgd     Peak Flow: 0.527 mgd     Min Flow: 0.048 mgdAvg Flow: 0.270 mgd     Peak Flow: 0.527 mgd     Min Flow: 0.048 mgdAvg Flow: 0.270 mgd     Peak Flow: 0.527 mgd     Min Flow: 0.048 mgdAvg Flow: 0.270 mgd     Peak Flow: 0.527 mgd     Min Flow: 0.048 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.25 inchesTotal Weekly Rainfall: 0.25 inchesTotal Weekly Rainfall: 0.25 inchesTotal Weekly Rainfall: 0.25 inches

Avg Level: 3.55 in.     Peak Level: 4.48 in.     Min Level: 2.48 in.Avg Level: 3.55 in.     Peak Level: 4.48 in.     Min Level: 2.48 in.Avg Level: 3.55 in.     Peak Level: 4.48 in.     Min Level: 2.48 in.Avg Level: 3.55 in.     Peak Level: 4.48 in.     Min Level: 2.48 in.

Avg Velocity: 2.04 fps     Peak Velocity: 2.80 fps     Min Velocity: 0.65 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.80 fps     Min Velocity: 0.65 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.80 fps     Min Velocity: 0.65 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.80 fps     Min Velocity: 0.65 fps

Avg Flow: 0.270 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.050 mgdAvg Flow: 0.270 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.050 mgdAvg Flow: 0.270 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.050 mgdAvg Flow: 0.270 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.050 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.13 inchesTotal Weekly Rainfall: 0.13 inchesTotal Weekly Rainfall: 0.13 inchesTotal Weekly Rainfall: 0.13 inches

Avg Level: 3.56 in.     Peak Level: 4.44 in.     Min Level: 2.65 in.Avg Level: 3.56 in.     Peak Level: 4.44 in.     Min Level: 2.65 in.Avg Level: 3.56 in.     Peak Level: 4.44 in.     Min Level: 2.65 in.Avg Level: 3.56 in.     Peak Level: 4.44 in.     Min Level: 2.65 in.

Avg Velocity: 2.04 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.71 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.71 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.71 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.79 fps     Min Velocity: 0.71 fps

Avg Flow: 0.271 mgd     Peak Flow: 0.449 mgd     Min Flow: 0.060 mgdAvg Flow: 0.271 mgd     Peak Flow: 0.449 mgd     Min Flow: 0.060 mgdAvg Flow: 0.271 mgd     Peak Flow: 0.449 mgd     Min Flow: 0.060 mgdAvg Flow: 0.271 mgd     Peak Flow: 0.449 mgd     Min Flow: 0.060 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

City FM 1

N Mountain Ave, just south of Briscoe Place

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: City FM 1Vicinity Map: City FM 1Vicinity Map: City FM 1Vicinity Map: City FM 1

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter: 24 inches

ADWF:ADWF:ADWF:ADWF: 0.605 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 1.563 mgd Satellite MapSatellite MapSatellite MapSatellite Map

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: N Mountain Ave, just south of 

Briscoe Place

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1774 feet

Coordinates:Coordinates:Coordinates:Coordinates: 122.7010° W, 42.2031° N

City Manhole:City Manhole:City Manhole:City Manhole:
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 10.04 inchesTotal Period Rainfall: 10.04 inchesTotal Period Rainfall: 10.04 inchesTotal Period Rainfall: 10.04 inches

Avg Period Flow: 0.711 MGal     Peak Daily Flow: 1.022 MGal     Min Daily Flow: 0.576 MGalAvg Period Flow: 0.711 MGal     Peak Daily Flow: 1.022 MGal     Min Daily Flow: 0.576 MGalAvg Period Flow: 0.711 MGal     Peak Daily Flow: 1.022 MGal     Min Daily Flow: 0.576 MGalAvg Period Flow: 0.711 MGal     Peak Daily Flow: 1.022 MGal     Min Daily Flow: 0.576 MGal
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.60 inchesTotal Period Rainfall: 2.60 inchesTotal Period Rainfall: 2.60 inchesTotal Period Rainfall: 2.60 inches Avg Flow: 0.651 mgd     Peak Flow: 1.509 mgd     Min Flow: 0.166 mgdAvg Flow: 0.651 mgd     Peak Flow: 1.509 mgd     Min Flow: 0.166 mgdAvg Flow: 0.651 mgd     Peak Flow: 1.509 mgd     Min Flow: 0.166 mgdAvg Flow: 0.651 mgd     Peak Flow: 1.509 mgd     Min Flow: 0.166 mgd

 |     C1 - 4



CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 3.85 inchesTotal Period Rainfall: 3.85 inchesTotal Period Rainfall: 3.85 inchesTotal Period Rainfall: 3.85 inches Avg Flow: 0.697 mgd     Peak Flow: 1.473 mgd     Min Flow: 0.174 mgdAvg Flow: 0.697 mgd     Peak Flow: 1.473 mgd     Min Flow: 0.174 mgdAvg Flow: 0.697 mgd     Peak Flow: 1.473 mgd     Min Flow: 0.174 mgdAvg Flow: 0.697 mgd     Peak Flow: 1.473 mgd     Min Flow: 0.174 mgd

 |     C1 - 5



CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inches Avg Flow: 0.708 mgd     Peak Flow: 1.217 mgd     Min Flow: 0.236 mgdAvg Flow: 0.708 mgd     Peak Flow: 1.217 mgd     Min Flow: 0.236 mgdAvg Flow: 0.708 mgd     Peak Flow: 1.217 mgd     Min Flow: 0.236 mgdAvg Flow: 0.708 mgd     Peak Flow: 1.217 mgd     Min Flow: 0.236 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.81 inchesTotal Period Rainfall: 1.81 inchesTotal Period Rainfall: 1.81 inchesTotal Period Rainfall: 1.81 inches Avg Flow: 0.773 mgd     Peak Flow: 1.563 mgd     Min Flow: 0.266 mgdAvg Flow: 0.773 mgd     Peak Flow: 1.563 mgd     Min Flow: 0.266 mgdAvg Flow: 0.773 mgd     Peak Flow: 1.563 mgd     Min Flow: 0.266 mgdAvg Flow: 0.773 mgd     Peak Flow: 1.563 mgd     Min Flow: 0.266 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Site Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge Summary

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rainfall: 2.02 inches
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 2.02 inches)Storm Event I/I Analysis (Rain = 2.02 inches)Storm Event I/I Analysis (Rain = 2.02 inches)Storm Event I/I Analysis (Rain = 2.02 inches)

1.51

7.26

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.49

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.30

CapacityCapacityCapacityCapacity

0.73Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,309,000
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.48 inches
Event 2Event 2Event 2Event 2
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.48 inches)Storm Event I/I Analysis (Rain = 1.48 inches)Storm Event I/I Analysis (Rain = 1.48 inches)Storm Event I/I Analysis (Rain = 1.48 inches)

1.47

7.18

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.43

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.30

CapacityCapacityCapacityCapacity

0.65Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,089,000
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 0.84 inches
Event 3Event 3Event 3Event 3
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.84 inches)Storm Event I/I Analysis (Rain = 0.84 inches)Storm Event I/I Analysis (Rain = 0.84 inches)Storm Event I/I Analysis (Rain = 0.84 inches)

1.56

7.28

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.58

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.30

CapacityCapacityCapacityCapacity

0.55Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,079,000
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.61 inchesTotal Weekly Rainfall: 1.61 inchesTotal Weekly Rainfall: 1.61 inchesTotal Weekly Rainfall: 1.61 inches

Avg Level: 5.03 in.     Peak Level: 7.26 in.     Min Level: 2.84 in.Avg Level: 5.03 in.     Peak Level: 7.26 in.     Min Level: 2.84 in.Avg Level: 5.03 in.     Peak Level: 7.26 in.     Min Level: 2.84 in.Avg Level: 5.03 in.     Peak Level: 7.26 in.     Min Level: 2.84 in.

Avg Velocity: 2.09 fps     Peak Velocity: 2.93 fps     Min Velocity: 1.22 fpsAvg Velocity: 2.09 fps     Peak Velocity: 2.93 fps     Min Velocity: 1.22 fpsAvg Velocity: 2.09 fps     Peak Velocity: 2.93 fps     Min Velocity: 1.22 fpsAvg Velocity: 2.09 fps     Peak Velocity: 2.93 fps     Min Velocity: 1.22 fps

Avg Flow: 0.697 mgd     Peak Flow: 1.509 mgd     Min Flow: 0.166 mgdAvg Flow: 0.697 mgd     Peak Flow: 1.509 mgd     Min Flow: 0.166 mgdAvg Flow: 0.697 mgd     Peak Flow: 1.509 mgd     Min Flow: 0.166 mgdAvg Flow: 0.697 mgd     Peak Flow: 1.509 mgd     Min Flow: 0.166 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.47 inchesTotal Weekly Rainfall: 0.47 inchesTotal Weekly Rainfall: 0.47 inchesTotal Weekly Rainfall: 0.47 inches

Avg Level: 5.04 in.     Peak Level: 6.32 in.     Min Level: 3.20 in.Avg Level: 5.04 in.     Peak Level: 6.32 in.     Min Level: 3.20 in.Avg Level: 5.04 in.     Peak Level: 6.32 in.     Min Level: 3.20 in.Avg Level: 5.04 in.     Peak Level: 6.32 in.     Min Level: 3.20 in.

Avg Velocity: 2.10 fps     Peak Velocity: 2.59 fps     Min Velocity: 1.37 fpsAvg Velocity: 2.10 fps     Peak Velocity: 2.59 fps     Min Velocity: 1.37 fpsAvg Velocity: 2.10 fps     Peak Velocity: 2.59 fps     Min Velocity: 1.37 fpsAvg Velocity: 2.10 fps     Peak Velocity: 2.59 fps     Min Velocity: 1.37 fps

Avg Flow: 0.683 mgd     Peak Flow: 1.106 mgd     Min Flow: 0.223 mgdAvg Flow: 0.683 mgd     Peak Flow: 1.106 mgd     Min Flow: 0.223 mgdAvg Flow: 0.683 mgd     Peak Flow: 1.106 mgd     Min Flow: 0.223 mgdAvg Flow: 0.683 mgd     Peak Flow: 1.106 mgd     Min Flow: 0.223 mgd

 |     C1 - 14



CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.24 inchesTotal Weekly Rainfall: 0.24 inchesTotal Weekly Rainfall: 0.24 inchesTotal Weekly Rainfall: 0.24 inches

Avg Level: 4.79 in.     Peak Level: 6.25 in.     Min Level: 2.99 in.Avg Level: 4.79 in.     Peak Level: 6.25 in.     Min Level: 2.99 in.Avg Level: 4.79 in.     Peak Level: 6.25 in.     Min Level: 2.99 in.Avg Level: 4.79 in.     Peak Level: 6.25 in.     Min Level: 2.99 in.

Avg Velocity: 2.04 fps     Peak Velocity: 2.55 fps     Min Velocity: 1.35 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.55 fps     Min Velocity: 1.35 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.55 fps     Min Velocity: 1.35 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.55 fps     Min Velocity: 1.35 fps

Avg Flow: 0.618 mgd     Peak Flow: 1.060 mgd     Min Flow: 0.198 mgdAvg Flow: 0.618 mgd     Peak Flow: 1.060 mgd     Min Flow: 0.198 mgdAvg Flow: 0.618 mgd     Peak Flow: 1.060 mgd     Min Flow: 0.198 mgdAvg Flow: 0.618 mgd     Peak Flow: 1.060 mgd     Min Flow: 0.198 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inches

Avg Level: 4.71 in.     Peak Level: 6.01 in.     Min Level: 2.85 in.Avg Level: 4.71 in.     Peak Level: 6.01 in.     Min Level: 2.85 in.Avg Level: 4.71 in.     Peak Level: 6.01 in.     Min Level: 2.85 in.Avg Level: 4.71 in.     Peak Level: 6.01 in.     Min Level: 2.85 in.

Avg Velocity: 2.00 fps     Peak Velocity: 2.52 fps     Min Velocity: 1.26 fpsAvg Velocity: 2.00 fps     Peak Velocity: 2.52 fps     Min Velocity: 1.26 fpsAvg Velocity: 2.00 fps     Peak Velocity: 2.52 fps     Min Velocity: 1.26 fpsAvg Velocity: 2.00 fps     Peak Velocity: 2.52 fps     Min Velocity: 1.26 fps

Avg Flow: 0.598 mgd     Peak Flow: 1.001 mgd     Min Flow: 0.174 mgdAvg Flow: 0.598 mgd     Peak Flow: 1.001 mgd     Min Flow: 0.174 mgdAvg Flow: 0.598 mgd     Peak Flow: 1.001 mgd     Min Flow: 0.174 mgdAvg Flow: 0.598 mgd     Peak Flow: 1.001 mgd     Min Flow: 0.174 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.15 inchesTotal Weekly Rainfall: 1.15 inchesTotal Weekly Rainfall: 1.15 inchesTotal Weekly Rainfall: 1.15 inches

Avg Level: 4.83 in.     Peak Level: 7.18 in.     Min Level: 2.88 in.Avg Level: 4.83 in.     Peak Level: 7.18 in.     Min Level: 2.88 in.Avg Level: 4.83 in.     Peak Level: 7.18 in.     Min Level: 2.88 in.Avg Level: 4.83 in.     Peak Level: 7.18 in.     Min Level: 2.88 in.

Avg Velocity: 2.04 fps     Peak Velocity: 2.88 fps     Min Velocity: 1.27 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.88 fps     Min Velocity: 1.27 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.88 fps     Min Velocity: 1.27 fpsAvg Velocity: 2.04 fps     Peak Velocity: 2.88 fps     Min Velocity: 1.27 fps

Avg Flow: 0.635 mgd     Peak Flow: 1.473 mgd     Min Flow: 0.175 mgdAvg Flow: 0.635 mgd     Peak Flow: 1.473 mgd     Min Flow: 0.175 mgdAvg Flow: 0.635 mgd     Peak Flow: 1.473 mgd     Min Flow: 0.175 mgdAvg Flow: 0.635 mgd     Peak Flow: 1.473 mgd     Min Flow: 0.175 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inches

Avg Level: 5.22 in.     Peak Level: 7.07 in.     Min Level: 3.47 in.Avg Level: 5.22 in.     Peak Level: 7.07 in.     Min Level: 3.47 in.Avg Level: 5.22 in.     Peak Level: 7.07 in.     Min Level: 3.47 in.Avg Level: 5.22 in.     Peak Level: 7.07 in.     Min Level: 3.47 in.

Avg Velocity: 2.18 fps     Peak Velocity: 2.87 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.18 fps     Peak Velocity: 2.87 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.18 fps     Peak Velocity: 2.87 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.18 fps     Peak Velocity: 2.87 fps     Min Velocity: 1.46 fps

Avg Flow: 0.733 mgd     Peak Flow: 1.434 mgd     Min Flow: 0.268 mgdAvg Flow: 0.733 mgd     Peak Flow: 1.434 mgd     Min Flow: 0.268 mgdAvg Flow: 0.733 mgd     Peak Flow: 1.434 mgd     Min Flow: 0.268 mgdAvg Flow: 0.733 mgd     Peak Flow: 1.434 mgd     Min Flow: 0.268 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inchesTotal Weekly Rainfall: 0.87 inches

Avg Level: 5.11 in.     Peak Level: 6.67 in.     Min Level: 3.35 in.Avg Level: 5.11 in.     Peak Level: 6.67 in.     Min Level: 3.35 in.Avg Level: 5.11 in.     Peak Level: 6.67 in.     Min Level: 3.35 in.Avg Level: 5.11 in.     Peak Level: 6.67 in.     Min Level: 3.35 in.

Avg Velocity: 2.15 fps     Peak Velocity: 2.71 fps     Min Velocity: 1.42 fpsAvg Velocity: 2.15 fps     Peak Velocity: 2.71 fps     Min Velocity: 1.42 fpsAvg Velocity: 2.15 fps     Peak Velocity: 2.71 fps     Min Velocity: 1.42 fpsAvg Velocity: 2.15 fps     Peak Velocity: 2.71 fps     Min Velocity: 1.42 fps

Avg Flow: 0.705 mgd     Peak Flow: 1.246 mgd     Min Flow: 0.246 mgdAvg Flow: 0.705 mgd     Peak Flow: 1.246 mgd     Min Flow: 0.246 mgdAvg Flow: 0.705 mgd     Peak Flow: 1.246 mgd     Min Flow: 0.246 mgdAvg Flow: 0.705 mgd     Peak Flow: 1.246 mgd     Min Flow: 0.246 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inches

Avg Level: 5.11 in.     Peak Level: 6.30 in.     Min Level: 3.55 in.Avg Level: 5.11 in.     Peak Level: 6.30 in.     Min Level: 3.55 in.Avg Level: 5.11 in.     Peak Level: 6.30 in.     Min Level: 3.55 in.Avg Level: 5.11 in.     Peak Level: 6.30 in.     Min Level: 3.55 in.

Avg Velocity: 2.14 fps     Peak Velocity: 2.61 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.14 fps     Peak Velocity: 2.61 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.14 fps     Peak Velocity: 2.61 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.14 fps     Peak Velocity: 2.61 fps     Min Velocity: 1.46 fps

Avg Flow: 0.701 mgd     Peak Flow: 1.109 mgd     Min Flow: 0.273 mgdAvg Flow: 0.701 mgd     Peak Flow: 1.109 mgd     Min Flow: 0.273 mgdAvg Flow: 0.701 mgd     Peak Flow: 1.109 mgd     Min Flow: 0.273 mgdAvg Flow: 0.701 mgd     Peak Flow: 1.109 mgd     Min Flow: 0.273 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inchesTotal Weekly Rainfall: 0.44 inches

Avg Level: 5.11 in.     Peak Level: 6.30 in.     Min Level: 3.55 in.Avg Level: 5.11 in.     Peak Level: 6.30 in.     Min Level: 3.55 in.Avg Level: 5.11 in.     Peak Level: 6.30 in.     Min Level: 3.55 in.Avg Level: 5.11 in.     Peak Level: 6.30 in.     Min Level: 3.55 in.

Avg Velocity: 2.14 fps     Peak Velocity: 2.61 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.14 fps     Peak Velocity: 2.61 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.14 fps     Peak Velocity: 2.61 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.14 fps     Peak Velocity: 2.61 fps     Min Velocity: 1.46 fps

Avg Flow: 0.701 mgd     Peak Flow: 1.109 mgd     Min Flow: 0.273 mgdAvg Flow: 0.701 mgd     Peak Flow: 1.109 mgd     Min Flow: 0.273 mgdAvg Flow: 0.701 mgd     Peak Flow: 1.109 mgd     Min Flow: 0.273 mgdAvg Flow: 0.701 mgd     Peak Flow: 1.109 mgd     Min Flow: 0.273 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.72 inchesTotal Weekly Rainfall: 0.72 inchesTotal Weekly Rainfall: 0.72 inchesTotal Weekly Rainfall: 0.72 inches

Avg Level: 5.25 in.     Peak Level: 6.93 in.     Min Level: 3.62 in.Avg Level: 5.25 in.     Peak Level: 6.93 in.     Min Level: 3.62 in.Avg Level: 5.25 in.     Peak Level: 6.93 in.     Min Level: 3.62 in.Avg Level: 5.25 in.     Peak Level: 6.93 in.     Min Level: 3.62 in.

Avg Velocity: 2.19 fps     Peak Velocity: 2.77 fps     Min Velocity: 1.51 fpsAvg Velocity: 2.19 fps     Peak Velocity: 2.77 fps     Min Velocity: 1.51 fpsAvg Velocity: 2.19 fps     Peak Velocity: 2.77 fps     Min Velocity: 1.51 fpsAvg Velocity: 2.19 fps     Peak Velocity: 2.77 fps     Min Velocity: 1.51 fps

Avg Flow: 0.744 mgd     Peak Flow: 1.347 mgd     Min Flow: 0.292 mgdAvg Flow: 0.744 mgd     Peak Flow: 1.347 mgd     Min Flow: 0.292 mgdAvg Flow: 0.744 mgd     Peak Flow: 1.347 mgd     Min Flow: 0.292 mgdAvg Flow: 0.744 mgd     Peak Flow: 1.347 mgd     Min Flow: 0.292 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.34 inchesTotal Weekly Rainfall: 0.34 inchesTotal Weekly Rainfall: 0.34 inchesTotal Weekly Rainfall: 0.34 inches

Avg Level: 5.18 in.     Peak Level: 6.36 in.     Min Level: 3.56 in.Avg Level: 5.18 in.     Peak Level: 6.36 in.     Min Level: 3.56 in.Avg Level: 5.18 in.     Peak Level: 6.36 in.     Min Level: 3.56 in.Avg Level: 5.18 in.     Peak Level: 6.36 in.     Min Level: 3.56 in.

Avg Velocity: 2.19 fps     Peak Velocity: 2.68 fps     Min Velocity: 1.49 fpsAvg Velocity: 2.19 fps     Peak Velocity: 2.68 fps     Min Velocity: 1.49 fpsAvg Velocity: 2.19 fps     Peak Velocity: 2.68 fps     Min Velocity: 1.49 fpsAvg Velocity: 2.19 fps     Peak Velocity: 2.68 fps     Min Velocity: 1.49 fps

Avg Flow: 0.732 mgd     Peak Flow: 1.155 mgd     Min Flow: 0.284 mgdAvg Flow: 0.732 mgd     Peak Flow: 1.155 mgd     Min Flow: 0.284 mgdAvg Flow: 0.732 mgd     Peak Flow: 1.155 mgd     Min Flow: 0.284 mgdAvg Flow: 0.732 mgd     Peak Flow: 1.155 mgd     Min Flow: 0.284 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.11 inchesTotal Weekly Rainfall: 0.11 inchesTotal Weekly Rainfall: 0.11 inchesTotal Weekly Rainfall: 0.11 inches

Avg Level: 5.02 in.     Peak Level: 6.22 in.     Min Level: 3.44 in.Avg Level: 5.02 in.     Peak Level: 6.22 in.     Min Level: 3.44 in.Avg Level: 5.02 in.     Peak Level: 6.22 in.     Min Level: 3.44 in.Avg Level: 5.02 in.     Peak Level: 6.22 in.     Min Level: 3.44 in.

Avg Velocity: 2.13 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.47 fpsAvg Velocity: 2.13 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.47 fpsAvg Velocity: 2.13 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.47 fpsAvg Velocity: 2.13 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.47 fps

Avg Flow: 0.688 mgd     Peak Flow: 1.106 mgd     Min Flow: 0.262 mgdAvg Flow: 0.688 mgd     Peak Flow: 1.106 mgd     Min Flow: 0.262 mgdAvg Flow: 0.688 mgd     Peak Flow: 1.106 mgd     Min Flow: 0.262 mgdAvg Flow: 0.688 mgd     Peak Flow: 1.106 mgd     Min Flow: 0.262 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.20 inchesTotal Weekly Rainfall: 0.20 inchesTotal Weekly Rainfall: 0.20 inchesTotal Weekly Rainfall: 0.20 inches

Avg Level: 5.02 in.     Peak Level: 6.40 in.     Min Level: 3.26 in.Avg Level: 5.02 in.     Peak Level: 6.40 in.     Min Level: 3.26 in.Avg Level: 5.02 in.     Peak Level: 6.40 in.     Min Level: 3.26 in.Avg Level: 5.02 in.     Peak Level: 6.40 in.     Min Level: 3.26 in.

Avg Velocity: 2.11 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.44 fpsAvg Velocity: 2.11 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.44 fpsAvg Velocity: 2.11 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.44 fpsAvg Velocity: 2.11 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.44 fps

Avg Flow: 0.681 mgd     Peak Flow: 1.153 mgd     Min Flow: 0.238 mgdAvg Flow: 0.681 mgd     Peak Flow: 1.153 mgd     Min Flow: 0.238 mgdAvg Flow: 0.681 mgd     Peak Flow: 1.153 mgd     Min Flow: 0.238 mgdAvg Flow: 0.681 mgd     Peak Flow: 1.153 mgd     Min Flow: 0.238 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.53 inchesTotal Weekly Rainfall: 0.53 inchesTotal Weekly Rainfall: 0.53 inchesTotal Weekly Rainfall: 0.53 inches

Avg Level: 5.19 in.     Peak Level: 6.51 in.     Min Level: 3.25 in.Avg Level: 5.19 in.     Peak Level: 6.51 in.     Min Level: 3.25 in.Avg Level: 5.19 in.     Peak Level: 6.51 in.     Min Level: 3.25 in.Avg Level: 5.19 in.     Peak Level: 6.51 in.     Min Level: 3.25 in.

Avg Velocity: 2.16 fps     Peak Velocity: 2.67 fps     Min Velocity: 1.43 fpsAvg Velocity: 2.16 fps     Peak Velocity: 2.67 fps     Min Velocity: 1.43 fpsAvg Velocity: 2.16 fps     Peak Velocity: 2.67 fps     Min Velocity: 1.43 fpsAvg Velocity: 2.16 fps     Peak Velocity: 2.67 fps     Min Velocity: 1.43 fps

Avg Flow: 0.728 mgd     Peak Flow: 1.183 mgd     Min Flow: 0.236 mgdAvg Flow: 0.728 mgd     Peak Flow: 1.183 mgd     Min Flow: 0.236 mgdAvg Flow: 0.728 mgd     Peak Flow: 1.183 mgd     Min Flow: 0.236 mgdAvg Flow: 0.728 mgd     Peak Flow: 1.183 mgd     Min Flow: 0.236 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.75 inchesTotal Weekly Rainfall: 0.75 inchesTotal Weekly Rainfall: 0.75 inchesTotal Weekly Rainfall: 0.75 inches

Avg Level: 5.14 in.     Peak Level: 6.58 in.     Min Level: 3.38 in.Avg Level: 5.14 in.     Peak Level: 6.58 in.     Min Level: 3.38 in.Avg Level: 5.14 in.     Peak Level: 6.58 in.     Min Level: 3.38 in.Avg Level: 5.14 in.     Peak Level: 6.58 in.     Min Level: 3.38 in.

Avg Velocity: 2.13 fps     Peak Velocity: 2.94 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.13 fps     Peak Velocity: 2.94 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.13 fps     Peak Velocity: 2.94 fps     Min Velocity: 1.46 fpsAvg Velocity: 2.13 fps     Peak Velocity: 2.94 fps     Min Velocity: 1.46 fps

Avg Flow: 0.708 mgd     Peak Flow: 1.217 mgd     Min Flow: 0.258 mgdAvg Flow: 0.708 mgd     Peak Flow: 1.217 mgd     Min Flow: 0.258 mgdAvg Flow: 0.708 mgd     Peak Flow: 1.217 mgd     Min Flow: 0.258 mgdAvg Flow: 0.708 mgd     Peak Flow: 1.217 mgd     Min Flow: 0.258 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.51 inchesTotal Weekly Rainfall: 0.51 inchesTotal Weekly Rainfall: 0.51 inchesTotal Weekly Rainfall: 0.51 inches

Avg Level: 5.49 in.     Peak Level: 6.69 in.     Min Level: 3.76 in.Avg Level: 5.49 in.     Peak Level: 6.69 in.     Min Level: 3.76 in.Avg Level: 5.49 in.     Peak Level: 6.69 in.     Min Level: 3.76 in.Avg Level: 5.49 in.     Peak Level: 6.69 in.     Min Level: 3.76 in.

Avg Velocity: 2.27 fps     Peak Velocity: 2.76 fps     Min Velocity: 1.66 fpsAvg Velocity: 2.27 fps     Peak Velocity: 2.76 fps     Min Velocity: 1.66 fpsAvg Velocity: 2.27 fps     Peak Velocity: 2.76 fps     Min Velocity: 1.66 fpsAvg Velocity: 2.27 fps     Peak Velocity: 2.76 fps     Min Velocity: 1.66 fps

Avg Flow: 0.818 mgd     Peak Flow: 1.266 mgd     Min Flow: 0.337 mgdAvg Flow: 0.818 mgd     Peak Flow: 1.266 mgd     Min Flow: 0.337 mgdAvg Flow: 0.818 mgd     Peak Flow: 1.266 mgd     Min Flow: 0.337 mgdAvg Flow: 0.818 mgd     Peak Flow: 1.266 mgd     Min Flow: 0.337 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inches

Avg Level: 5.14 in.     Peak Level: 6.41 in.     Min Level: 3.43 in.Avg Level: 5.14 in.     Peak Level: 6.41 in.     Min Level: 3.43 in.Avg Level: 5.14 in.     Peak Level: 6.41 in.     Min Level: 3.43 in.Avg Level: 5.14 in.     Peak Level: 6.41 in.     Min Level: 3.43 in.

Avg Velocity: 2.17 fps     Peak Velocity: 2.66 fps     Min Velocity: 1.52 fpsAvg Velocity: 2.17 fps     Peak Velocity: 2.66 fps     Min Velocity: 1.52 fpsAvg Velocity: 2.17 fps     Peak Velocity: 2.66 fps     Min Velocity: 1.52 fpsAvg Velocity: 2.17 fps     Peak Velocity: 2.66 fps     Min Velocity: 1.52 fps

Avg Flow: 0.719 mgd     Peak Flow: 1.139 mgd     Min Flow: 0.271 mgdAvg Flow: 0.719 mgd     Peak Flow: 1.139 mgd     Min Flow: 0.271 mgdAvg Flow: 0.719 mgd     Peak Flow: 1.139 mgd     Min Flow: 0.271 mgdAvg Flow: 0.719 mgd     Peak Flow: 1.139 mgd     Min Flow: 0.271 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inches

Avg Level: 5.28 in.     Peak Level: 7.28 in.     Min Level: 3.42 in.Avg Level: 5.28 in.     Peak Level: 7.28 in.     Min Level: 3.42 in.Avg Level: 5.28 in.     Peak Level: 7.28 in.     Min Level: 3.42 in.Avg Level: 5.28 in.     Peak Level: 7.28 in.     Min Level: 3.42 in.

Avg Velocity: 2.25 fps     Peak Velocity: 3.01 fps     Min Velocity: 1.48 fpsAvg Velocity: 2.25 fps     Peak Velocity: 3.01 fps     Min Velocity: 1.48 fpsAvg Velocity: 2.25 fps     Peak Velocity: 3.01 fps     Min Velocity: 1.48 fpsAvg Velocity: 2.25 fps     Peak Velocity: 3.01 fps     Min Velocity: 1.48 fps

Avg Flow: 0.776 mgd     Peak Flow: 1.563 mgd     Min Flow: 0.266 mgdAvg Flow: 0.776 mgd     Peak Flow: 1.563 mgd     Min Flow: 0.266 mgdAvg Flow: 0.776 mgd     Peak Flow: 1.563 mgd     Min Flow: 0.266 mgdAvg Flow: 0.776 mgd     Peak Flow: 1.563 mgd     Min Flow: 0.266 mgd
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CITY FM 1CITY FM 1CITY FM 1CITY FM 1

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.26 inchesTotal Weekly Rainfall: 0.26 inchesTotal Weekly Rainfall: 0.26 inchesTotal Weekly Rainfall: 0.26 inches

Avg Level: 5.24 in.     Peak Level: 6.48 in.     Min Level: 3.56 in.Avg Level: 5.24 in.     Peak Level: 6.48 in.     Min Level: 3.56 in.Avg Level: 5.24 in.     Peak Level: 6.48 in.     Min Level: 3.56 in.Avg Level: 5.24 in.     Peak Level: 6.48 in.     Min Level: 3.56 in.

Avg Velocity: 2.24 fps     Peak Velocity: 2.73 fps     Min Velocity: 1.53 fpsAvg Velocity: 2.24 fps     Peak Velocity: 2.73 fps     Min Velocity: 1.53 fpsAvg Velocity: 2.24 fps     Peak Velocity: 2.73 fps     Min Velocity: 1.53 fpsAvg Velocity: 2.24 fps     Peak Velocity: 2.73 fps     Min Velocity: 1.53 fps

Avg Flow: 0.763 mgd     Peak Flow: 1.203 mgd     Min Flow: 0.287 mgdAvg Flow: 0.763 mgd     Peak Flow: 1.203 mgd     Min Flow: 0.287 mgdAvg Flow: 0.763 mgd     Peak Flow: 1.203 mgd     Min Flow: 0.287 mgdAvg Flow: 0.763 mgd     Peak Flow: 1.203 mgd     Min Flow: 0.287 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.19 inchesTotal Weekly Rainfall: 0.19 inchesTotal Weekly Rainfall: 0.19 inchesTotal Weekly Rainfall: 0.19 inches

Avg Level: 5.33 in.     Peak Level: 6.63 in.     Min Level: 3.71 in.Avg Level: 5.33 in.     Peak Level: 6.63 in.     Min Level: 3.71 in.Avg Level: 5.33 in.     Peak Level: 6.63 in.     Min Level: 3.71 in.Avg Level: 5.33 in.     Peak Level: 6.63 in.     Min Level: 3.71 in.

Avg Velocity: 2.28 fps     Peak Velocity: 2.78 fps     Min Velocity: 1.53 fpsAvg Velocity: 2.28 fps     Peak Velocity: 2.78 fps     Min Velocity: 1.53 fpsAvg Velocity: 2.28 fps     Peak Velocity: 2.78 fps     Min Velocity: 1.53 fpsAvg Velocity: 2.28 fps     Peak Velocity: 2.78 fps     Min Velocity: 1.53 fps

Avg Flow: 0.789 mgd     Peak Flow: 1.272 mgd     Min Flow: 0.316 mgdAvg Flow: 0.789 mgd     Peak Flow: 1.272 mgd     Min Flow: 0.316 mgdAvg Flow: 0.789 mgd     Peak Flow: 1.272 mgd     Min Flow: 0.316 mgdAvg Flow: 0.789 mgd     Peak Flow: 1.272 mgd     Min Flow: 0.316 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

City FM 2

Field North of Walker Avenue and E Main Street

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: City FM 2Vicinity Map: City FM 2Vicinity Map: City FM 2Vicinity Map: City FM 2

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter: 8 inches

ADWF:ADWF:ADWF:ADWF: 0.103 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.235 mgd Satellite MapSatellite MapSatellite MapSatellite Map

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Field North of Walker Avenue 

and E Main Street

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1878 feet

Coordinates:Coordinates:Coordinates:Coordinates: 122.6882° W, 42.1960° N

City Manhole:City Manhole:City Manhole:City Manhole:
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 5.56 inchesTotal Period Rainfall: 5.56 inchesTotal Period Rainfall: 5.56 inchesTotal Period Rainfall: 5.56 inches

Avg Period Flow: 0.110 MGal     Peak Daily Flow: 0.138 MGal     Min Daily Flow: 0.094 MGalAvg Period Flow: 0.110 MGal     Peak Daily Flow: 0.138 MGal     Min Daily Flow: 0.094 MGalAvg Period Flow: 0.110 MGal     Peak Daily Flow: 0.138 MGal     Min Daily Flow: 0.094 MGalAvg Period Flow: 0.110 MGal     Peak Daily Flow: 0.138 MGal     Min Daily Flow: 0.094 MGal

 |     C2 - 3



CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.58 inchesTotal Period Rainfall: 2.58 inchesTotal Period Rainfall: 2.58 inchesTotal Period Rainfall: 2.58 inches Avg Flow: 0.108 mgd     Peak Flow: 0.219 mgd     Min Flow: 0.029 mgdAvg Flow: 0.108 mgd     Peak Flow: 0.219 mgd     Min Flow: 0.029 mgdAvg Flow: 0.108 mgd     Peak Flow: 0.219 mgd     Min Flow: 0.029 mgdAvg Flow: 0.108 mgd     Peak Flow: 0.219 mgd     Min Flow: 0.029 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 3.19 inchesTotal Period Rainfall: 3.19 inchesTotal Period Rainfall: 3.19 inchesTotal Period Rainfall: 3.19 inches Avg Flow: 0.112 mgd     Peak Flow: 0.235 mgd     Min Flow: 0.034 mgdAvg Flow: 0.112 mgd     Peak Flow: 0.235 mgd     Min Flow: 0.034 mgdAvg Flow: 0.112 mgd     Peak Flow: 0.235 mgd     Min Flow: 0.034 mgdAvg Flow: 0.112 mgd     Peak Flow: 0.235 mgd     Min Flow: 0.034 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Site Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge Summary

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rainfall: 2.03 inches
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 2.03 inches)Storm Event I/I Analysis (Rain = 2.03 inches)Storm Event I/I Analysis (Rain = 2.03 inches)Storm Event I/I Analysis (Rain = 2.03 inches)
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Peak Flow:Peak Flow:Peak Flow:Peak Flow:
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Peak Level:Peak Level:Peak Level:Peak Level:
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d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.30

CapacityCapacityCapacityCapacity

0.09Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons132,000
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.49 inches
Event 2Event 2Event 2Event 2
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.49 inches)Storm Event I/I Analysis (Rain = 1.49 inches)Storm Event I/I Analysis (Rain = 1.49 inches)Storm Event I/I Analysis (Rain = 1.49 inches)

0.23

2.51

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.29

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.31

CapacityCapacityCapacityCapacity

0.07Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons80,000
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

10/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWF

Avg Level: 1.61 in.     Peak Level: 2.22 in.     Min Level: 0.94 in.Avg Level: 1.61 in.     Peak Level: 2.22 in.     Min Level: 0.94 in.Avg Level: 1.61 in.     Peak Level: 2.22 in.     Min Level: 0.94 in.Avg Level: 1.61 in.     Peak Level: 2.22 in.     Min Level: 0.94 in.

Avg Velocity: 3.07 fps     Peak Velocity: 3.65 fps     Min Velocity: 1.99 fpsAvg Velocity: 3.07 fps     Peak Velocity: 3.65 fps     Min Velocity: 1.99 fpsAvg Velocity: 3.07 fps     Peak Velocity: 3.65 fps     Min Velocity: 1.99 fpsAvg Velocity: 3.07 fps     Peak Velocity: 3.65 fps     Min Velocity: 1.99 fps

Avg Flow: 0.105 mgd     Peak Flow: 0.185 mgd     Min Flow: 0.029 mgdAvg Flow: 0.105 mgd     Peak Flow: 0.185 mgd     Min Flow: 0.029 mgdAvg Flow: 0.105 mgd     Peak Flow: 0.185 mgd     Min Flow: 0.029 mgdAvg Flow: 0.105 mgd     Peak Flow: 0.185 mgd     Min Flow: 0.029 mgd

 |     C2 - 13



CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inches

Avg Level: 1.61 in.     Peak Level: 2.29 in.     Min Level: 0.93 in.Avg Level: 1.61 in.     Peak Level: 2.29 in.     Min Level: 0.93 in.Avg Level: 1.61 in.     Peak Level: 2.29 in.     Min Level: 0.93 in.Avg Level: 1.61 in.     Peak Level: 2.29 in.     Min Level: 0.93 in.

Avg Velocity: 3.01 fps     Peak Velocity: 3.63 fps     Min Velocity: 2.02 fpsAvg Velocity: 3.01 fps     Peak Velocity: 3.63 fps     Min Velocity: 2.02 fpsAvg Velocity: 3.01 fps     Peak Velocity: 3.63 fps     Min Velocity: 2.02 fpsAvg Velocity: 3.01 fps     Peak Velocity: 3.63 fps     Min Velocity: 2.02 fps

Avg Flow: 0.104 mgd     Peak Flow: 0.186 mgd     Min Flow: 0.030 mgdAvg Flow: 0.104 mgd     Peak Flow: 0.186 mgd     Min Flow: 0.030 mgdAvg Flow: 0.104 mgd     Peak Flow: 0.186 mgd     Min Flow: 0.030 mgdAvg Flow: 0.104 mgd     Peak Flow: 0.186 mgd     Min Flow: 0.030 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.62 inchesTotal Weekly Rainfall: 1.62 inchesTotal Weekly Rainfall: 1.62 inchesTotal Weekly Rainfall: 1.62 inches

Avg Level: 1.67 in.     Peak Level: 2.38 in.     Min Level: 0.96 in.Avg Level: 1.67 in.     Peak Level: 2.38 in.     Min Level: 0.96 in.Avg Level: 1.67 in.     Peak Level: 2.38 in.     Min Level: 0.96 in.Avg Level: 1.67 in.     Peak Level: 2.38 in.     Min Level: 0.96 in.

Avg Velocity: 3.09 fps     Peak Velocity: 3.89 fps     Min Velocity: 1.96 fpsAvg Velocity: 3.09 fps     Peak Velocity: 3.89 fps     Min Velocity: 1.96 fpsAvg Velocity: 3.09 fps     Peak Velocity: 3.89 fps     Min Velocity: 1.96 fpsAvg Velocity: 3.09 fps     Peak Velocity: 3.89 fps     Min Velocity: 1.96 fps

Avg Flow: 0.112 mgd     Peak Flow: 0.219 mgd     Min Flow: 0.032 mgdAvg Flow: 0.112 mgd     Peak Flow: 0.219 mgd     Min Flow: 0.032 mgdAvg Flow: 0.112 mgd     Peak Flow: 0.219 mgd     Min Flow: 0.032 mgdAvg Flow: 0.112 mgd     Peak Flow: 0.219 mgd     Min Flow: 0.032 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.46 inchesTotal Weekly Rainfall: 0.46 inchesTotal Weekly Rainfall: 0.46 inchesTotal Weekly Rainfall: 0.46 inches

Avg Level: 1.68 in.     Peak Level: 2.36 in.     Min Level: 1.02 in.Avg Level: 1.68 in.     Peak Level: 2.36 in.     Min Level: 1.02 in.Avg Level: 1.68 in.     Peak Level: 2.36 in.     Min Level: 1.02 in.Avg Level: 1.68 in.     Peak Level: 2.36 in.     Min Level: 1.02 in.

Avg Velocity: 3.13 fps     Peak Velocity: 3.86 fps     Min Velocity: 2.16 fpsAvg Velocity: 3.13 fps     Peak Velocity: 3.86 fps     Min Velocity: 2.16 fpsAvg Velocity: 3.13 fps     Peak Velocity: 3.86 fps     Min Velocity: 2.16 fpsAvg Velocity: 3.13 fps     Peak Velocity: 3.86 fps     Min Velocity: 2.16 fps

Avg Flow: 0.113 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.036 mgdAvg Flow: 0.113 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.036 mgdAvg Flow: 0.113 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.036 mgdAvg Flow: 0.113 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.036 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.23 inchesTotal Weekly Rainfall: 0.23 inchesTotal Weekly Rainfall: 0.23 inchesTotal Weekly Rainfall: 0.23 inches

Avg Level: 1.64 in.     Peak Level: 2.22 in.     Min Level: 1.02 in.Avg Level: 1.64 in.     Peak Level: 2.22 in.     Min Level: 1.02 in.Avg Level: 1.64 in.     Peak Level: 2.22 in.     Min Level: 1.02 in.Avg Level: 1.64 in.     Peak Level: 2.22 in.     Min Level: 1.02 in.

Avg Velocity: 3.06 fps     Peak Velocity: 3.63 fps     Min Velocity: 2.22 fpsAvg Velocity: 3.06 fps     Peak Velocity: 3.63 fps     Min Velocity: 2.22 fpsAvg Velocity: 3.06 fps     Peak Velocity: 3.63 fps     Min Velocity: 2.22 fpsAvg Velocity: 3.06 fps     Peak Velocity: 3.63 fps     Min Velocity: 2.22 fps

Avg Flow: 0.106 mgd     Peak Flow: 0.184 mgd     Min Flow: 0.039 mgdAvg Flow: 0.106 mgd     Peak Flow: 0.184 mgd     Min Flow: 0.039 mgdAvg Flow: 0.106 mgd     Peak Flow: 0.184 mgd     Min Flow: 0.039 mgdAvg Flow: 0.106 mgd     Peak Flow: 0.184 mgd     Min Flow: 0.039 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inches

Avg Level: 1.60 in.     Peak Level: 2.13 in.     Min Level: 0.95 in.Avg Level: 1.60 in.     Peak Level: 2.13 in.     Min Level: 0.95 in.Avg Level: 1.60 in.     Peak Level: 2.13 in.     Min Level: 0.95 in.Avg Level: 1.60 in.     Peak Level: 2.13 in.     Min Level: 0.95 in.

Avg Velocity: 3.18 fps     Peak Velocity: 4.10 fps     Min Velocity: 2.18 fpsAvg Velocity: 3.18 fps     Peak Velocity: 4.10 fps     Min Velocity: 2.18 fpsAvg Velocity: 3.18 fps     Peak Velocity: 4.10 fps     Min Velocity: 2.18 fpsAvg Velocity: 3.18 fps     Peak Velocity: 4.10 fps     Min Velocity: 2.18 fps

Avg Flow: 0.108 mgd     Peak Flow: 0.196 mgd     Min Flow: 0.034 mgdAvg Flow: 0.108 mgd     Peak Flow: 0.196 mgd     Min Flow: 0.034 mgdAvg Flow: 0.108 mgd     Peak Flow: 0.196 mgd     Min Flow: 0.034 mgdAvg Flow: 0.108 mgd     Peak Flow: 0.196 mgd     Min Flow: 0.034 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.15 inchesTotal Weekly Rainfall: 1.15 inchesTotal Weekly Rainfall: 1.15 inchesTotal Weekly Rainfall: 1.15 inches

Avg Level: 1.61 in.     Peak Level: 2.51 in.     Min Level: 0.99 in.Avg Level: 1.61 in.     Peak Level: 2.51 in.     Min Level: 0.99 in.Avg Level: 1.61 in.     Peak Level: 2.51 in.     Min Level: 0.99 in.Avg Level: 1.61 in.     Peak Level: 2.51 in.     Min Level: 0.99 in.

Avg Velocity: 3.20 fps     Peak Velocity: 3.94 fps     Min Velocity: 2.29 fpsAvg Velocity: 3.20 fps     Peak Velocity: 3.94 fps     Min Velocity: 2.29 fpsAvg Velocity: 3.20 fps     Peak Velocity: 3.94 fps     Min Velocity: 2.29 fpsAvg Velocity: 3.20 fps     Peak Velocity: 3.94 fps     Min Velocity: 2.29 fps

Avg Flow: 0.109 mgd     Peak Flow: 0.235 mgd     Min Flow: 0.037 mgdAvg Flow: 0.109 mgd     Peak Flow: 0.235 mgd     Min Flow: 0.037 mgdAvg Flow: 0.109 mgd     Peak Flow: 0.235 mgd     Min Flow: 0.037 mgdAvg Flow: 0.109 mgd     Peak Flow: 0.235 mgd     Min Flow: 0.037 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inchesTotal Weekly Rainfall: 0.73 inches

Avg Level: 1.74 in.     Peak Level: 2.36 in.     Min Level: 1.10 in.Avg Level: 1.74 in.     Peak Level: 2.36 in.     Min Level: 1.10 in.Avg Level: 1.74 in.     Peak Level: 2.36 in.     Min Level: 1.10 in.Avg Level: 1.74 in.     Peak Level: 2.36 in.     Min Level: 1.10 in.

Avg Velocity: 3.13 fps     Peak Velocity: 3.72 fps     Min Velocity: 2.26 fpsAvg Velocity: 3.13 fps     Peak Velocity: 3.72 fps     Min Velocity: 2.26 fpsAvg Velocity: 3.13 fps     Peak Velocity: 3.72 fps     Min Velocity: 2.26 fpsAvg Velocity: 3.13 fps     Peak Velocity: 3.72 fps     Min Velocity: 2.26 fps

Avg Flow: 0.118 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.042 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.042 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.042 mgdAvg Flow: 0.118 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.042 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.83 inchesTotal Weekly Rainfall: 0.83 inchesTotal Weekly Rainfall: 0.83 inchesTotal Weekly Rainfall: 0.83 inches

Avg Level: 1.63 in.     Peak Level: 2.27 in.     Min Level: 1.01 in.Avg Level: 1.63 in.     Peak Level: 2.27 in.     Min Level: 1.01 in.Avg Level: 1.63 in.     Peak Level: 2.27 in.     Min Level: 1.01 in.Avg Level: 1.63 in.     Peak Level: 2.27 in.     Min Level: 1.01 in.

Avg Velocity: 3.10 fps     Peak Velocity: 3.71 fps     Min Velocity: 2.28 fpsAvg Velocity: 3.10 fps     Peak Velocity: 3.71 fps     Min Velocity: 2.28 fpsAvg Velocity: 3.10 fps     Peak Velocity: 3.71 fps     Min Velocity: 2.28 fpsAvg Velocity: 3.10 fps     Peak Velocity: 3.71 fps     Min Velocity: 2.28 fps

Avg Flow: 0.107 mgd     Peak Flow: 0.196 mgd     Min Flow: 0.038 mgdAvg Flow: 0.107 mgd     Peak Flow: 0.196 mgd     Min Flow: 0.038 mgdAvg Flow: 0.107 mgd     Peak Flow: 0.196 mgd     Min Flow: 0.038 mgdAvg Flow: 0.107 mgd     Peak Flow: 0.196 mgd     Min Flow: 0.038 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inches

Avg Level: 1.74 in.     Peak Level: 2.42 in.     Min Level: 1.10 in.Avg Level: 1.74 in.     Peak Level: 2.42 in.     Min Level: 1.10 in.Avg Level: 1.74 in.     Peak Level: 2.42 in.     Min Level: 1.10 in.Avg Level: 1.74 in.     Peak Level: 2.42 in.     Min Level: 1.10 in.

Avg Velocity: 3.26 fps     Peak Velocity: 3.93 fps     Min Velocity: 2.29 fpsAvg Velocity: 3.26 fps     Peak Velocity: 3.93 fps     Min Velocity: 2.29 fpsAvg Velocity: 3.26 fps     Peak Velocity: 3.93 fps     Min Velocity: 2.29 fpsAvg Velocity: 3.26 fps     Peak Velocity: 3.93 fps     Min Velocity: 2.29 fps

Avg Flow: 0.124 mgd     Peak Flow: 0.223 mgd     Min Flow: 0.043 mgdAvg Flow: 0.124 mgd     Peak Flow: 0.223 mgd     Min Flow: 0.043 mgdAvg Flow: 0.124 mgd     Peak Flow: 0.223 mgd     Min Flow: 0.043 mgdAvg Flow: 0.124 mgd     Peak Flow: 0.223 mgd     Min Flow: 0.043 mgd
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CITY FM 2CITY FM 2CITY FM 2CITY FM 2

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inchesTotal Weekly Rainfall: 0.45 inches

Avg Level: 1.74 in.     Peak Level: 2.42 in.     Min Level: 1.10 in.Avg Level: 1.74 in.     Peak Level: 2.42 in.     Min Level: 1.10 in.Avg Level: 1.74 in.     Peak Level: 2.42 in.     Min Level: 1.10 in.Avg Level: 1.74 in.     Peak Level: 2.42 in.     Min Level: 1.10 in.

Avg Velocity: 3.26 fps     Peak Velocity: 3.93 fps     Min Velocity: 2.29 fpsAvg Velocity: 3.26 fps     Peak Velocity: 3.93 fps     Min Velocity: 2.29 fpsAvg Velocity: 3.26 fps     Peak Velocity: 3.93 fps     Min Velocity: 2.29 fpsAvg Velocity: 3.26 fps     Peak Velocity: 3.93 fps     Min Velocity: 2.29 fps

Avg Flow: 0.124 mgd     Peak Flow: 0.223 mgd     Min Flow: 0.043 mgdAvg Flow: 0.124 mgd     Peak Flow: 0.223 mgd     Min Flow: 0.043 mgdAvg Flow: 0.124 mgd     Peak Flow: 0.223 mgd     Min Flow: 0.043 mgdAvg Flow: 0.124 mgd     Peak Flow: 0.223 mgd     Min Flow: 0.043 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

City FM 3

Field behind 2225 E Main Street

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: City FM 3Vicinity Map: City FM 3Vicinity Map: City FM 3Vicinity Map: City FM 3

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter: 12 inches

ADWF:ADWF:ADWF:ADWF: 0.154 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.462 mgd Satellite MapSatellite MapSatellite MapSatellite Map

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Field behind 2225 E Main 

Street

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1855 feet

Coordinates:Coordinates:Coordinates:Coordinates: 122.6736° W, 42.1949° N

City Manhole:City Manhole:City Manhole:City Manhole:
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 10.04 inchesTotal Period Rainfall: 10.04 inchesTotal Period Rainfall: 10.04 inchesTotal Period Rainfall: 10.04 inches

Avg Period Flow: 0.181 MGal     Peak Daily Flow: 0.269 MGal     Min Daily Flow: 0.149 MGalAvg Period Flow: 0.181 MGal     Peak Daily Flow: 0.269 MGal     Min Daily Flow: 0.149 MGalAvg Period Flow: 0.181 MGal     Peak Daily Flow: 0.269 MGal     Min Daily Flow: 0.149 MGalAvg Period Flow: 0.181 MGal     Peak Daily Flow: 0.269 MGal     Min Daily Flow: 0.149 MGal

 |     C3 - 3



CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.52 inchesTotal Period Rainfall: 2.52 inchesTotal Period Rainfall: 2.52 inchesTotal Period Rainfall: 2.52 inches Avg Flow: 0.177 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.033 mgdAvg Flow: 0.177 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.033 mgdAvg Flow: 0.177 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.033 mgdAvg Flow: 0.177 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.033 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 3.74 inchesTotal Period Rainfall: 3.74 inchesTotal Period Rainfall: 3.74 inchesTotal Period Rainfall: 3.74 inches Avg Flow: 0.182 mgd     Peak Flow: 0.392 mgd     Min Flow: 0.038 mgdAvg Flow: 0.182 mgd     Peak Flow: 0.392 mgd     Min Flow: 0.038 mgdAvg Flow: 0.182 mgd     Peak Flow: 0.392 mgd     Min Flow: 0.038 mgdAvg Flow: 0.182 mgd     Peak Flow: 0.392 mgd     Min Flow: 0.038 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.00 inchesTotal Period Rainfall: 2.00 inchesTotal Period Rainfall: 2.00 inchesTotal Period Rainfall: 2.00 inches Avg Flow: 0.180 mgd     Peak Flow: 0.326 mgd     Min Flow: 0.045 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.326 mgd     Min Flow: 0.045 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.326 mgd     Min Flow: 0.045 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.326 mgd     Min Flow: 0.045 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.78 inchesTotal Period Rainfall: 1.78 inchesTotal Period Rainfall: 1.78 inchesTotal Period Rainfall: 1.78 inches Avg Flow: 0.186 mgd     Peak Flow: 0.358 mgd     Min Flow: 0.045 mgdAvg Flow: 0.186 mgd     Peak Flow: 0.358 mgd     Min Flow: 0.045 mgdAvg Flow: 0.186 mgd     Peak Flow: 0.358 mgd     Min Flow: 0.045 mgdAvg Flow: 0.186 mgd     Peak Flow: 0.358 mgd     Min Flow: 0.045 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Site Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge Summary

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rainfall: 1.95 inches
Event 1Event 1Event 1Event 1
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 1.95 inches)Storm Event I/I Analysis (Rain = 1.95 inches)Storm Event I/I Analysis (Rain = 1.95 inches)Storm Event I/I Analysis (Rain = 1.95 inches)

0.43

2.97

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.77

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.25

CapacityCapacityCapacityCapacity

0.19Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons268,000
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.43 inches
Event 2Event 2Event 2Event 2
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.43 inches)Storm Event I/I Analysis (Rain = 1.43 inches)Storm Event I/I Analysis (Rain = 1.43 inches)Storm Event I/I Analysis (Rain = 1.43 inches)

0.39

2.77

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.54

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.23

CapacityCapacityCapacityCapacity

0.13Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons189,000
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 0.83 inches
Event 3Event 3Event 3Event 3
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.83 inches)Storm Event I/I Analysis (Rain = 0.83 inches)Storm Event I/I Analysis (Rain = 0.83 inches)Storm Event I/I Analysis (Rain = 0.83 inches)

0.36

2.70

Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

Peak Level:Peak Level:Peak Level:Peak Level:

mgd

in

2.32

d/D Ratio:d/D Ratio:d/D Ratio:d/D Ratio: 0.23

CapacityCapacityCapacityCapacity

0.11Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons119,000
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

10/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/202010/26/2020 to 11/2/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWF

Avg Level: 1.71 in.     Peak Level: 2.79 in.     Min Level: 0.85 in.Avg Level: 1.71 in.     Peak Level: 2.79 in.     Min Level: 0.85 in.Avg Level: 1.71 in.     Peak Level: 2.79 in.     Min Level: 0.85 in.Avg Level: 1.71 in.     Peak Level: 2.79 in.     Min Level: 0.85 in.

Avg Velocity: 3.41 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.49 fpsAvg Velocity: 3.41 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.49 fpsAvg Velocity: 3.41 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.49 fpsAvg Velocity: 3.41 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.49 fps

Avg Flow: 0.164 mgd     Peak Flow: 0.387 mgd     Min Flow: 0.040 mgdAvg Flow: 0.164 mgd     Peak Flow: 0.387 mgd     Min Flow: 0.040 mgdAvg Flow: 0.164 mgd     Peak Flow: 0.387 mgd     Min Flow: 0.040 mgdAvg Flow: 0.164 mgd     Peak Flow: 0.387 mgd     Min Flow: 0.040 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/202011/2/2020 to 11/9/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Mon Tue Wed Thu Fri Sat Sun

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

LevLevLevLev

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

VelVelVelVel

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

11/2 11/3 11/4 11/5 11/6 11/7 11/8

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

Rain Flow ADWFTotal Weekly Rainfall: 0.22 inchesTotal Weekly Rainfall: 0.22 inchesTotal Weekly Rainfall: 0.22 inchesTotal Weekly Rainfall: 0.22 inches

Avg Level: 1.61 in.     Peak Level: 2.42 in.     Min Level: 0.74 in.Avg Level: 1.61 in.     Peak Level: 2.42 in.     Min Level: 0.74 in.Avg Level: 1.61 in.     Peak Level: 2.42 in.     Min Level: 0.74 in.Avg Level: 1.61 in.     Peak Level: 2.42 in.     Min Level: 0.74 in.

Avg Velocity: 3.50 fps     Peak Velocity: 4.26 fps     Min Velocity: 2.41 fpsAvg Velocity: 3.50 fps     Peak Velocity: 4.26 fps     Min Velocity: 2.41 fpsAvg Velocity: 3.50 fps     Peak Velocity: 4.26 fps     Min Velocity: 2.41 fpsAvg Velocity: 3.50 fps     Peak Velocity: 4.26 fps     Min Velocity: 2.41 fps

Avg Flow: 0.155 mgd     Peak Flow: 0.305 mgd     Min Flow: 0.033 mgdAvg Flow: 0.155 mgd     Peak Flow: 0.305 mgd     Min Flow: 0.033 mgdAvg Flow: 0.155 mgd     Peak Flow: 0.305 mgd     Min Flow: 0.033 mgdAvg Flow: 0.155 mgd     Peak Flow: 0.305 mgd     Min Flow: 0.033 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.55 inchesTotal Weekly Rainfall: 1.55 inchesTotal Weekly Rainfall: 1.55 inchesTotal Weekly Rainfall: 1.55 inches

Avg Level: 1.79 in.     Peak Level: 2.97 in.     Min Level: 0.81 in.Avg Level: 1.79 in.     Peak Level: 2.97 in.     Min Level: 0.81 in.Avg Level: 1.79 in.     Peak Level: 2.97 in.     Min Level: 0.81 in.Avg Level: 1.79 in.     Peak Level: 2.97 in.     Min Level: 0.81 in.

Avg Velocity: 3.54 fps     Peak Velocity: 4.42 fps     Min Velocity: 2.49 fpsAvg Velocity: 3.54 fps     Peak Velocity: 4.42 fps     Min Velocity: 2.49 fpsAvg Velocity: 3.54 fps     Peak Velocity: 4.42 fps     Min Velocity: 2.49 fpsAvg Velocity: 3.54 fps     Peak Velocity: 4.42 fps     Min Velocity: 2.49 fps

Avg Flow: 0.183 mgd     Peak Flow: 0.428 mgd     Min Flow: 0.038 mgdAvg Flow: 0.183 mgd     Peak Flow: 0.428 mgd     Min Flow: 0.038 mgdAvg Flow: 0.183 mgd     Peak Flow: 0.428 mgd     Min Flow: 0.038 mgdAvg Flow: 0.183 mgd     Peak Flow: 0.428 mgd     Min Flow: 0.038 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.47 inchesTotal Weekly Rainfall: 0.47 inchesTotal Weekly Rainfall: 0.47 inchesTotal Weekly Rainfall: 0.47 inches

Avg Level: 1.83 in.     Peak Level: 2.56 in.     Min Level: 0.95 in.Avg Level: 1.83 in.     Peak Level: 2.56 in.     Min Level: 0.95 in.Avg Level: 1.83 in.     Peak Level: 2.56 in.     Min Level: 0.95 in.Avg Level: 1.83 in.     Peak Level: 2.56 in.     Min Level: 0.95 in.

Avg Velocity: 3.59 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.64 fpsAvg Velocity: 3.59 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.64 fpsAvg Velocity: 3.59 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.64 fpsAvg Velocity: 3.59 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.64 fps

Avg Flow: 0.187 mgd     Peak Flow: 0.339 mgd     Min Flow: 0.049 mgdAvg Flow: 0.187 mgd     Peak Flow: 0.339 mgd     Min Flow: 0.049 mgdAvg Flow: 0.187 mgd     Peak Flow: 0.339 mgd     Min Flow: 0.049 mgdAvg Flow: 0.187 mgd     Peak Flow: 0.339 mgd     Min Flow: 0.049 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Mon Tue Wed Thu Fri Sat Sun

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

LevLevLevLev

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

VelVelVelVel

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

11/23 11/24 11/25 11/26 11/27 11/28 11/29

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

Rain Flow ADWFTotal Weekly Rainfall: 0.23 inchesTotal Weekly Rainfall: 0.23 inchesTotal Weekly Rainfall: 0.23 inchesTotal Weekly Rainfall: 0.23 inches

Avg Level: 1.84 in.     Peak Level: 3.12 in.     Min Level: 1.00 in.Avg Level: 1.84 in.     Peak Level: 3.12 in.     Min Level: 1.00 in.Avg Level: 1.84 in.     Peak Level: 3.12 in.     Min Level: 1.00 in.Avg Level: 1.84 in.     Peak Level: 3.12 in.     Min Level: 1.00 in.

Avg Velocity: 3.52 fps     Peak Velocity: 4.41 fps     Min Velocity: 2.59 fpsAvg Velocity: 3.52 fps     Peak Velocity: 4.41 fps     Min Velocity: 2.59 fpsAvg Velocity: 3.52 fps     Peak Velocity: 4.41 fps     Min Velocity: 2.59 fpsAvg Velocity: 3.52 fps     Peak Velocity: 4.41 fps     Min Velocity: 2.59 fps

Avg Flow: 0.185 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.053 mgdAvg Flow: 0.185 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.053 mgdAvg Flow: 0.185 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.053 mgdAvg Flow: 0.185 mgd     Peak Flow: 0.462 mgd     Min Flow: 0.053 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.07 inchesTotal Weekly Rainfall: 0.07 inchesTotal Weekly Rainfall: 0.07 inchesTotal Weekly Rainfall: 0.07 inches

Avg Level: 1.81 in.     Peak Level: 2.54 in.     Min Level: 0.91 in.Avg Level: 1.81 in.     Peak Level: 2.54 in.     Min Level: 0.91 in.Avg Level: 1.81 in.     Peak Level: 2.54 in.     Min Level: 0.91 in.Avg Level: 1.81 in.     Peak Level: 2.54 in.     Min Level: 0.91 in.

Avg Velocity: 3.42 fps     Peak Velocity: 4.17 fps     Min Velocity: 2.39 fpsAvg Velocity: 3.42 fps     Peak Velocity: 4.17 fps     Min Velocity: 2.39 fpsAvg Velocity: 3.42 fps     Peak Velocity: 4.17 fps     Min Velocity: 2.39 fpsAvg Velocity: 3.42 fps     Peak Velocity: 4.17 fps     Min Velocity: 2.39 fps

Avg Flow: 0.177 mgd     Peak Flow: 0.320 mgd     Min Flow: 0.043 mgdAvg Flow: 0.177 mgd     Peak Flow: 0.320 mgd     Min Flow: 0.043 mgdAvg Flow: 0.177 mgd     Peak Flow: 0.320 mgd     Min Flow: 0.043 mgdAvg Flow: 0.177 mgd     Peak Flow: 0.320 mgd     Min Flow: 0.043 mgd

 |     C3 - 18



CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.12 inchesTotal Weekly Rainfall: 1.12 inchesTotal Weekly Rainfall: 1.12 inchesTotal Weekly Rainfall: 1.12 inches

Avg Level: 1.73 in.     Peak Level: 2.77 in.     Min Level: 0.84 in.Avg Level: 1.73 in.     Peak Level: 2.77 in.     Min Level: 0.84 in.Avg Level: 1.73 in.     Peak Level: 2.77 in.     Min Level: 0.84 in.Avg Level: 1.73 in.     Peak Level: 2.77 in.     Min Level: 0.84 in.

Avg Velocity: 3.47 fps     Peak Velocity: 4.45 fps     Min Velocity: 2.43 fpsAvg Velocity: 3.47 fps     Peak Velocity: 4.45 fps     Min Velocity: 2.43 fpsAvg Velocity: 3.47 fps     Peak Velocity: 4.45 fps     Min Velocity: 2.43 fpsAvg Velocity: 3.47 fps     Peak Velocity: 4.45 fps     Min Velocity: 2.43 fps

Avg Flow: 0.169 mgd     Peak Flow: 0.392 mgd     Min Flow: 0.038 mgdAvg Flow: 0.169 mgd     Peak Flow: 0.392 mgd     Min Flow: 0.038 mgdAvg Flow: 0.169 mgd     Peak Flow: 0.392 mgd     Min Flow: 0.038 mgdAvg Flow: 0.169 mgd     Peak Flow: 0.392 mgd     Min Flow: 0.038 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.70 inchesTotal Weekly Rainfall: 0.70 inchesTotal Weekly Rainfall: 0.70 inchesTotal Weekly Rainfall: 0.70 inches

Avg Level: 1.81 in.     Peak Level: 2.56 in.     Min Level: 0.92 in.Avg Level: 1.81 in.     Peak Level: 2.56 in.     Min Level: 0.92 in.Avg Level: 1.81 in.     Peak Level: 2.56 in.     Min Level: 0.92 in.Avg Level: 1.81 in.     Peak Level: 2.56 in.     Min Level: 0.92 in.

Avg Velocity: 3.71 fps     Peak Velocity: 4.41 fps     Min Velocity: 2.71 fpsAvg Velocity: 3.71 fps     Peak Velocity: 4.41 fps     Min Velocity: 2.71 fpsAvg Velocity: 3.71 fps     Peak Velocity: 4.41 fps     Min Velocity: 2.71 fpsAvg Velocity: 3.71 fps     Peak Velocity: 4.41 fps     Min Velocity: 2.71 fps

Avg Flow: 0.188 mgd     Peak Flow: 0.349 mgd     Min Flow: 0.048 mgdAvg Flow: 0.188 mgd     Peak Flow: 0.349 mgd     Min Flow: 0.048 mgdAvg Flow: 0.188 mgd     Peak Flow: 0.349 mgd     Min Flow: 0.048 mgdAvg Flow: 0.188 mgd     Peak Flow: 0.349 mgd     Min Flow: 0.048 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.84 inchesTotal Weekly Rainfall: 0.84 inchesTotal Weekly Rainfall: 0.84 inchesTotal Weekly Rainfall: 0.84 inches

Avg Level: 1.78 in.     Peak Level: 2.64 in.     Min Level: 0.85 in.Avg Level: 1.78 in.     Peak Level: 2.64 in.     Min Level: 0.85 in.Avg Level: 1.78 in.     Peak Level: 2.64 in.     Min Level: 0.85 in.Avg Level: 1.78 in.     Peak Level: 2.64 in.     Min Level: 0.85 in.

Avg Velocity: 3.70 fps     Peak Velocity: 4.36 fps     Min Velocity: 2.68 fpsAvg Velocity: 3.70 fps     Peak Velocity: 4.36 fps     Min Velocity: 2.68 fpsAvg Velocity: 3.70 fps     Peak Velocity: 4.36 fps     Min Velocity: 2.68 fpsAvg Velocity: 3.70 fps     Peak Velocity: 4.36 fps     Min Velocity: 2.68 fps

Avg Flow: 0.183 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.043 mgdAvg Flow: 0.183 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.043 mgdAvg Flow: 0.183 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.043 mgdAvg Flow: 0.183 mgd     Peak Flow: 0.359 mgd     Min Flow: 0.043 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.42 inchesTotal Weekly Rainfall: 0.42 inchesTotal Weekly Rainfall: 0.42 inchesTotal Weekly Rainfall: 0.42 inches

Avg Level: 1.78 in.     Peak Level: 2.50 in.     Min Level: 0.92 in.Avg Level: 1.78 in.     Peak Level: 2.50 in.     Min Level: 0.92 in.Avg Level: 1.78 in.     Peak Level: 2.50 in.     Min Level: 0.92 in.Avg Level: 1.78 in.     Peak Level: 2.50 in.     Min Level: 0.92 in.

Avg Velocity: 3.62 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.73 fpsAvg Velocity: 3.62 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.73 fpsAvg Velocity: 3.62 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.73 fpsAvg Velocity: 3.62 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.73 fps

Avg Flow: 0.180 mgd     Peak Flow: 0.324 mgd     Min Flow: 0.049 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.324 mgd     Min Flow: 0.049 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.324 mgd     Min Flow: 0.049 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.324 mgd     Min Flow: 0.049 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.42 inchesTotal Weekly Rainfall: 0.42 inchesTotal Weekly Rainfall: 0.42 inchesTotal Weekly Rainfall: 0.42 inches

Avg Level: 1.78 in.     Peak Level: 2.50 in.     Min Level: 0.92 in.Avg Level: 1.78 in.     Peak Level: 2.50 in.     Min Level: 0.92 in.Avg Level: 1.78 in.     Peak Level: 2.50 in.     Min Level: 0.92 in.Avg Level: 1.78 in.     Peak Level: 2.50 in.     Min Level: 0.92 in.

Avg Velocity: 3.62 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.73 fpsAvg Velocity: 3.62 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.73 fpsAvg Velocity: 3.62 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.73 fpsAvg Velocity: 3.62 fps     Peak Velocity: 4.27 fps     Min Velocity: 2.73 fps

Avg Flow: 0.180 mgd     Peak Flow: 0.324 mgd     Min Flow: 0.049 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.324 mgd     Min Flow: 0.049 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.324 mgd     Min Flow: 0.049 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.324 mgd     Min Flow: 0.049 mgd

 |     C3 - 22



CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.71 inchesTotal Weekly Rainfall: 0.71 inchesTotal Weekly Rainfall: 0.71 inchesTotal Weekly Rainfall: 0.71 inches

Avg Level: 1.89 in.     Peak Level: 2.72 in.     Min Level: 1.07 in.Avg Level: 1.89 in.     Peak Level: 2.72 in.     Min Level: 1.07 in.Avg Level: 1.89 in.     Peak Level: 2.72 in.     Min Level: 1.07 in.Avg Level: 1.89 in.     Peak Level: 2.72 in.     Min Level: 1.07 in.

Avg Velocity: 3.64 fps     Peak Velocity: 4.37 fps     Min Velocity: 2.78 fpsAvg Velocity: 3.64 fps     Peak Velocity: 4.37 fps     Min Velocity: 2.78 fpsAvg Velocity: 3.64 fps     Peak Velocity: 4.37 fps     Min Velocity: 2.78 fpsAvg Velocity: 3.64 fps     Peak Velocity: 4.37 fps     Min Velocity: 2.78 fps

Avg Flow: 0.196 mgd     Peak Flow: 0.367 mgd     Min Flow: 0.062 mgdAvg Flow: 0.196 mgd     Peak Flow: 0.367 mgd     Min Flow: 0.062 mgdAvg Flow: 0.196 mgd     Peak Flow: 0.367 mgd     Min Flow: 0.062 mgdAvg Flow: 0.196 mgd     Peak Flow: 0.367 mgd     Min Flow: 0.062 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.34 inchesTotal Weekly Rainfall: 0.34 inchesTotal Weekly Rainfall: 0.34 inchesTotal Weekly Rainfall: 0.34 inches

Avg Level: 1.85 in.     Peak Level: 2.52 in.     Min Level: 1.00 in.Avg Level: 1.85 in.     Peak Level: 2.52 in.     Min Level: 1.00 in.Avg Level: 1.85 in.     Peak Level: 2.52 in.     Min Level: 1.00 in.Avg Level: 1.85 in.     Peak Level: 2.52 in.     Min Level: 1.00 in.

Avg Velocity: 3.58 fps     Peak Velocity: 4.23 fps     Min Velocity: 2.71 fpsAvg Velocity: 3.58 fps     Peak Velocity: 4.23 fps     Min Velocity: 2.71 fpsAvg Velocity: 3.58 fps     Peak Velocity: 4.23 fps     Min Velocity: 2.71 fpsAvg Velocity: 3.58 fps     Peak Velocity: 4.23 fps     Min Velocity: 2.71 fps

Avg Flow: 0.188 mgd     Peak Flow: 0.311 mgd     Min Flow: 0.055 mgdAvg Flow: 0.188 mgd     Peak Flow: 0.311 mgd     Min Flow: 0.055 mgdAvg Flow: 0.188 mgd     Peak Flow: 0.311 mgd     Min Flow: 0.055 mgdAvg Flow: 0.188 mgd     Peak Flow: 0.311 mgd     Min Flow: 0.055 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/18/2021 to 1/25/20211/18/2021 to 1/25/20211/18/2021 to 1/25/20211/18/2021 to 1/25/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.11 inchesTotal Weekly Rainfall: 0.11 inchesTotal Weekly Rainfall: 0.11 inchesTotal Weekly Rainfall: 0.11 inches

Avg Level: 1.77 in.     Peak Level: 2.43 in.     Min Level: 0.91 in.Avg Level: 1.77 in.     Peak Level: 2.43 in.     Min Level: 0.91 in.Avg Level: 1.77 in.     Peak Level: 2.43 in.     Min Level: 0.91 in.Avg Level: 1.77 in.     Peak Level: 2.43 in.     Min Level: 0.91 in.

Avg Velocity: 3.56 fps     Peak Velocity: 4.20 fps     Min Velocity: 2.58 fpsAvg Velocity: 3.56 fps     Peak Velocity: 4.20 fps     Min Velocity: 2.58 fpsAvg Velocity: 3.56 fps     Peak Velocity: 4.20 fps     Min Velocity: 2.58 fpsAvg Velocity: 3.56 fps     Peak Velocity: 4.20 fps     Min Velocity: 2.58 fps

Avg Flow: 0.177 mgd     Peak Flow: 0.301 mgd     Min Flow: 0.047 mgdAvg Flow: 0.177 mgd     Peak Flow: 0.301 mgd     Min Flow: 0.047 mgdAvg Flow: 0.177 mgd     Peak Flow: 0.301 mgd     Min Flow: 0.047 mgdAvg Flow: 0.177 mgd     Peak Flow: 0.301 mgd     Min Flow: 0.047 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/25/2021 to 2/1/20211/25/2021 to 2/1/20211/25/2021 to 2/1/20211/25/2021 to 2/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.19 inchesTotal Weekly Rainfall: 0.19 inchesTotal Weekly Rainfall: 0.19 inchesTotal Weekly Rainfall: 0.19 inches

Avg Level: 1.73 in.     Peak Level: 2.54 in.     Min Level: 0.92 in.Avg Level: 1.73 in.     Peak Level: 2.54 in.     Min Level: 0.92 in.Avg Level: 1.73 in.     Peak Level: 2.54 in.     Min Level: 0.92 in.Avg Level: 1.73 in.     Peak Level: 2.54 in.     Min Level: 0.92 in.

Avg Velocity: 3.60 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.63 fpsAvg Velocity: 3.60 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.63 fpsAvg Velocity: 3.60 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.63 fpsAvg Velocity: 3.60 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.63 fps

Avg Flow: 0.172 mgd     Peak Flow: 0.326 mgd     Min Flow: 0.047 mgdAvg Flow: 0.172 mgd     Peak Flow: 0.326 mgd     Min Flow: 0.047 mgdAvg Flow: 0.172 mgd     Peak Flow: 0.326 mgd     Min Flow: 0.047 mgdAvg Flow: 0.172 mgd     Peak Flow: 0.326 mgd     Min Flow: 0.047 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.52 inchesTotal Weekly Rainfall: 0.52 inchesTotal Weekly Rainfall: 0.52 inchesTotal Weekly Rainfall: 0.52 inches

Avg Level: 1.77 in.     Peak Level: 2.40 in.     Min Level: 0.95 in.Avg Level: 1.77 in.     Peak Level: 2.40 in.     Min Level: 0.95 in.Avg Level: 1.77 in.     Peak Level: 2.40 in.     Min Level: 0.95 in.Avg Level: 1.77 in.     Peak Level: 2.40 in.     Min Level: 0.95 in.

Avg Velocity: 3.77 fps     Peak Velocity: 4.37 fps     Min Velocity: 2.74 fpsAvg Velocity: 3.77 fps     Peak Velocity: 4.37 fps     Min Velocity: 2.74 fpsAvg Velocity: 3.77 fps     Peak Velocity: 4.37 fps     Min Velocity: 2.74 fpsAvg Velocity: 3.77 fps     Peak Velocity: 4.37 fps     Min Velocity: 2.74 fps

Avg Flow: 0.185 mgd     Peak Flow: 0.303 mgd     Min Flow: 0.051 mgdAvg Flow: 0.185 mgd     Peak Flow: 0.303 mgd     Min Flow: 0.051 mgdAvg Flow: 0.185 mgd     Peak Flow: 0.303 mgd     Min Flow: 0.051 mgdAvg Flow: 0.185 mgd     Peak Flow: 0.303 mgd     Min Flow: 0.051 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.75 inchesTotal Weekly Rainfall: 0.75 inchesTotal Weekly Rainfall: 0.75 inchesTotal Weekly Rainfall: 0.75 inches

Avg Level: 1.72 in.     Peak Level: 2.41 in.     Min Level: 0.87 in.Avg Level: 1.72 in.     Peak Level: 2.41 in.     Min Level: 0.87 in.Avg Level: 1.72 in.     Peak Level: 2.41 in.     Min Level: 0.87 in.Avg Level: 1.72 in.     Peak Level: 2.41 in.     Min Level: 0.87 in.

Avg Velocity: 3.73 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.68 fpsAvg Velocity: 3.73 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.68 fpsAvg Velocity: 3.73 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.68 fpsAvg Velocity: 3.73 fps     Peak Velocity: 4.32 fps     Min Velocity: 2.68 fps

Avg Flow: 0.176 mgd     Peak Flow: 0.304 mgd     Min Flow: 0.045 mgdAvg Flow: 0.176 mgd     Peak Flow: 0.304 mgd     Min Flow: 0.045 mgdAvg Flow: 0.176 mgd     Peak Flow: 0.304 mgd     Min Flow: 0.045 mgdAvg Flow: 0.176 mgd     Peak Flow: 0.304 mgd     Min Flow: 0.045 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inchesTotal Weekly Rainfall: 0.49 inches

Avg Level: 1.83 in.     Peak Level: 2.76 in.     Min Level: 0.99 in.Avg Level: 1.83 in.     Peak Level: 2.76 in.     Min Level: 0.99 in.Avg Level: 1.83 in.     Peak Level: 2.76 in.     Min Level: 0.99 in.Avg Level: 1.83 in.     Peak Level: 2.76 in.     Min Level: 0.99 in.

Avg Velocity: 3.77 fps     Peak Velocity: 4.39 fps     Min Velocity: 2.93 fpsAvg Velocity: 3.77 fps     Peak Velocity: 4.39 fps     Min Velocity: 2.93 fpsAvg Velocity: 3.77 fps     Peak Velocity: 4.39 fps     Min Velocity: 2.93 fpsAvg Velocity: 3.77 fps     Peak Velocity: 4.39 fps     Min Velocity: 2.93 fps

Avg Flow: 0.191 mgd     Peak Flow: 0.333 mgd     Min Flow: 0.059 mgdAvg Flow: 0.191 mgd     Peak Flow: 0.333 mgd     Min Flow: 0.059 mgdAvg Flow: 0.191 mgd     Peak Flow: 0.333 mgd     Min Flow: 0.059 mgdAvg Flow: 0.191 mgd     Peak Flow: 0.333 mgd     Min Flow: 0.059 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inchesTotal Weekly Rainfall: 0.08 inches

Avg Level: 1.74 in.     Peak Level: 2.49 in.     Min Level: 0.93 in.Avg Level: 1.74 in.     Peak Level: 2.49 in.     Min Level: 0.93 in.Avg Level: 1.74 in.     Peak Level: 2.49 in.     Min Level: 0.93 in.Avg Level: 1.74 in.     Peak Level: 2.49 in.     Min Level: 0.93 in.

Avg Velocity: 3.66 fps     Peak Velocity: 4.42 fps     Min Velocity: 2.72 fpsAvg Velocity: 3.66 fps     Peak Velocity: 4.42 fps     Min Velocity: 2.72 fpsAvg Velocity: 3.66 fps     Peak Velocity: 4.42 fps     Min Velocity: 2.72 fpsAvg Velocity: 3.66 fps     Peak Velocity: 4.42 fps     Min Velocity: 2.72 fps

Avg Flow: 0.176 mgd     Peak Flow: 0.330 mgd     Min Flow: 0.050 mgdAvg Flow: 0.176 mgd     Peak Flow: 0.330 mgd     Min Flow: 0.050 mgdAvg Flow: 0.176 mgd     Peak Flow: 0.330 mgd     Min Flow: 0.050 mgdAvg Flow: 0.176 mgd     Peak Flow: 0.330 mgd     Min Flow: 0.050 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.76 inchesTotal Weekly Rainfall: 0.76 inchesTotal Weekly Rainfall: 0.76 inchesTotal Weekly Rainfall: 0.76 inches

Avg Level: 1.79 in.     Peak Level: 2.71 in.     Min Level: 0.88 in.Avg Level: 1.79 in.     Peak Level: 2.71 in.     Min Level: 0.88 in.Avg Level: 1.79 in.     Peak Level: 2.71 in.     Min Level: 0.88 in.Avg Level: 1.79 in.     Peak Level: 2.71 in.     Min Level: 0.88 in.

Avg Velocity: 3.75 fps     Peak Velocity: 4.54 fps     Min Velocity: 2.68 fpsAvg Velocity: 3.75 fps     Peak Velocity: 4.54 fps     Min Velocity: 2.68 fpsAvg Velocity: 3.75 fps     Peak Velocity: 4.54 fps     Min Velocity: 2.68 fpsAvg Velocity: 3.75 fps     Peak Velocity: 4.54 fps     Min Velocity: 2.68 fps

Avg Flow: 0.188 mgd     Peak Flow: 0.358 mgd     Min Flow: 0.045 mgdAvg Flow: 0.188 mgd     Peak Flow: 0.358 mgd     Min Flow: 0.045 mgdAvg Flow: 0.188 mgd     Peak Flow: 0.358 mgd     Min Flow: 0.045 mgdAvg Flow: 0.188 mgd     Peak Flow: 0.358 mgd     Min Flow: 0.045 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.25 inchesTotal Weekly Rainfall: 0.25 inchesTotal Weekly Rainfall: 0.25 inchesTotal Weekly Rainfall: 0.25 inches

Avg Level: 1.74 in.     Peak Level: 2.30 in.     Min Level: 0.95 in.Avg Level: 1.74 in.     Peak Level: 2.30 in.     Min Level: 0.95 in.Avg Level: 1.74 in.     Peak Level: 2.30 in.     Min Level: 0.95 in.Avg Level: 1.74 in.     Peak Level: 2.30 in.     Min Level: 0.95 in.

Avg Velocity: 3.77 fps     Peak Velocity: 4.34 fps     Min Velocity: 2.81 fpsAvg Velocity: 3.77 fps     Peak Velocity: 4.34 fps     Min Velocity: 2.81 fpsAvg Velocity: 3.77 fps     Peak Velocity: 4.34 fps     Min Velocity: 2.81 fpsAvg Velocity: 3.77 fps     Peak Velocity: 4.34 fps     Min Velocity: 2.81 fps

Avg Flow: 0.180 mgd     Peak Flow: 0.284 mgd     Min Flow: 0.053 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.284 mgd     Min Flow: 0.053 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.284 mgd     Min Flow: 0.053 mgdAvg Flow: 0.180 mgd     Peak Flow: 0.284 mgd     Min Flow: 0.053 mgd
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CITY FM 3CITY FM 3CITY FM 3CITY FM 3

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inchesTotal Weekly Rainfall: 0.21 inches

Avg Level: 1.82 in.     Peak Level: 2.44 in.     Min Level: 1.06 in.Avg Level: 1.82 in.     Peak Level: 2.44 in.     Min Level: 1.06 in.Avg Level: 1.82 in.     Peak Level: 2.44 in.     Min Level: 1.06 in.Avg Level: 1.82 in.     Peak Level: 2.44 in.     Min Level: 1.06 in.

Avg Velocity: 3.84 fps     Peak Velocity: 4.50 fps     Min Velocity: 2.99 fpsAvg Velocity: 3.84 fps     Peak Velocity: 4.50 fps     Min Velocity: 2.99 fpsAvg Velocity: 3.84 fps     Peak Velocity: 4.50 fps     Min Velocity: 2.99 fpsAvg Velocity: 3.84 fps     Peak Velocity: 4.50 fps     Min Velocity: 2.99 fps

Avg Flow: 0.193 mgd     Peak Flow: 0.312 mgd     Min Flow: 0.066 mgdAvg Flow: 0.193 mgd     Peak Flow: 0.312 mgd     Min Flow: 0.066 mgdAvg Flow: 0.193 mgd     Peak Flow: 0.312 mgd     Min Flow: 0.066 mgdAvg Flow: 0.193 mgd     Peak Flow: 0.312 mgd     Min Flow: 0.066 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

City FM 4

Field behind 2585 E Main Street

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: City FM 4Vicinity Map: City FM 4Vicinity Map: City FM 4Vicinity Map: City FM 4

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter: 12 inches

ADWF:ADWF:ADWF:ADWF: 0.054 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.297 mgd Satellite MapSatellite MapSatellite MapSatellite Map

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Field behind 2585 E Main 

Street

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1835 feet

Coordinates:Coordinates:Coordinates:Coordinates: 122.6705° W, 42.1951° N

City Manhole:City Manhole:City Manhole:City Manhole:
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 10.25 inchesTotal Period Rainfall: 10.25 inchesTotal Period Rainfall: 10.25 inchesTotal Period Rainfall: 10.25 inches

Avg Period Flow: 0.079 MGal     Peak Daily Flow: 0.148 MGal     Min Daily Flow: 0.051 MGalAvg Period Flow: 0.079 MGal     Peak Daily Flow: 0.148 MGal     Min Daily Flow: 0.051 MGalAvg Period Flow: 0.079 MGal     Peak Daily Flow: 0.148 MGal     Min Daily Flow: 0.051 MGalAvg Period Flow: 0.079 MGal     Peak Daily Flow: 0.148 MGal     Min Daily Flow: 0.051 MGal
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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RainRainRainRain FlowFlowFlowFlow AD WFAD WFAD WFAD WF
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Total Period Rainfall: 2.58 inchesTotal Period Rainfall: 2.58 inchesTotal Period Rainfall: 2.58 inchesTotal Period Rainfall: 2.58 inches Avg Flow: 0.074 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.010 mgdAvg Flow: 0.074 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.010 mgdAvg Flow: 0.074 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.010 mgdAvg Flow: 0.074 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.010 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 3.89 inchesTotal Period Rainfall: 3.89 inchesTotal Period Rainfall: 3.89 inchesTotal Period Rainfall: 3.89 inches Avg Flow: 0.076 mgd     Peak Flow: 0.207 mgd     Min Flow: 0.011 mgdAvg Flow: 0.076 mgd     Peak Flow: 0.207 mgd     Min Flow: 0.011 mgdAvg Flow: 0.076 mgd     Peak Flow: 0.207 mgd     Min Flow: 0.011 mgdAvg Flow: 0.076 mgd     Peak Flow: 0.207 mgd     Min Flow: 0.011 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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RainRainRainRain FlowFlowFlowFlow AD WFAD WFAD WFAD WF
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Total Period Rainfall: 2.12 inchesTotal Period Rainfall: 2.12 inchesTotal Period Rainfall: 2.12 inchesTotal Period Rainfall: 2.12 inches Avg Flow: 0.078 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.015 mgdAvg Flow: 0.078 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.015 mgdAvg Flow: 0.078 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.015 mgdAvg Flow: 0.078 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.015 mgd
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Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021
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Total Period Rainfall: 1.91 inchesTotal Period Rainfall: 1.91 inchesTotal Period Rainfall: 1.91 inchesTotal Period Rainfall: 1.91 inches Avg Flow: 0.086 mgd     Peak Flow: 0.268 mgd     Min Flow: 0.017 mgdAvg Flow: 0.086 mgd     Peak Flow: 0.268 mgd     Min Flow: 0.017 mgdAvg Flow: 0.086 mgd     Peak Flow: 0.268 mgd     Min Flow: 0.017 mgdAvg Flow: 0.086 mgd     Peak Flow: 0.268 mgd     Min Flow: 0.017 mgd
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Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Site Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge SummarySite Capacity and Surcharge Summary

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.94 inches
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 1.94 inches)Storm Event I/I Analysis (Rain = 1.94 inches)Storm Event I/I Analysis (Rain = 1.94 inches)Storm Event I/I Analysis (Rain = 1.94 inches)
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Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons321,000
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I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.41 inches
Event 2Event 2Event 2Event 2
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph
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Total I/I:Total I/I:Total I/I:Total I/I: gallons201,000
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I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3
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Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 0.87 inches
Event 3Event 3Event 3Event 3
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.87 inches)Storm Event I/I Analysis (Rain = 0.87 inches)Storm Event I/I Analysis (Rain = 0.87 inches)Storm Event I/I Analysis (Rain = 0.87 inches)
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/202011/9/2020 to 11/16/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.53 inchesTotal Weekly Rainfall: 1.53 inchesTotal Weekly Rainfall: 1.53 inchesTotal Weekly Rainfall: 1.53 inches

Avg Level: 1.63 in.     Peak Level: 3.03 in.     Min Level: 0.55 in.Avg Level: 1.63 in.     Peak Level: 3.03 in.     Min Level: 0.55 in.Avg Level: 1.63 in.     Peak Level: 3.03 in.     Min Level: 0.55 in.Avg Level: 1.63 in.     Peak Level: 3.03 in.     Min Level: 0.55 in.

Avg Velocity: 1.85 fps     Peak Velocity: 2.96 fps     Min Velocity: 1.10 fpsAvg Velocity: 1.85 fps     Peak Velocity: 2.96 fps     Min Velocity: 1.10 fpsAvg Velocity: 1.85 fps     Peak Velocity: 2.96 fps     Min Velocity: 1.10 fpsAvg Velocity: 1.85 fps     Peak Velocity: 2.96 fps     Min Velocity: 1.10 fps

Avg Flow: 0.085 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.010 mgdAvg Flow: 0.085 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.010 mgdAvg Flow: 0.085 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.010 mgdAvg Flow: 0.085 mgd     Peak Flow: 0.297 mgd     Min Flow: 0.010 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/202011/16/2020 to 11/23/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.50 inchesTotal Weekly Rainfall: 0.50 inchesTotal Weekly Rainfall: 0.50 inchesTotal Weekly Rainfall: 0.50 inches

Avg Level: 1.65 in.     Peak Level: 2.69 in.     Min Level: 0.72 in.Avg Level: 1.65 in.     Peak Level: 2.69 in.     Min Level: 0.72 in.Avg Level: 1.65 in.     Peak Level: 2.69 in.     Min Level: 0.72 in.Avg Level: 1.65 in.     Peak Level: 2.69 in.     Min Level: 0.72 in.

Avg Velocity: 1.90 fps     Peak Velocity: 2.33 fps     Min Velocity: 1.25 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.33 fps     Min Velocity: 1.25 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.33 fps     Min Velocity: 1.25 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.33 fps     Min Velocity: 1.25 fps

Avg Flow: 0.084 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.016 mgdAvg Flow: 0.084 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.016 mgdAvg Flow: 0.084 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.016 mgdAvg Flow: 0.084 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.016 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/202011/23/2020 to 11/30/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.26 inchesTotal Weekly Rainfall: 0.26 inchesTotal Weekly Rainfall: 0.26 inchesTotal Weekly Rainfall: 0.26 inches

Avg Level: 1.42 in.     Peak Level: 2.22 in.     Min Level: 0.62 in.Avg Level: 1.42 in.     Peak Level: 2.22 in.     Min Level: 0.62 in.Avg Level: 1.42 in.     Peak Level: 2.22 in.     Min Level: 0.62 in.Avg Level: 1.42 in.     Peak Level: 2.22 in.     Min Level: 0.62 in.

Avg Velocity: 1.84 fps     Peak Velocity: 2.35 fps     Min Velocity: 1.18 fpsAvg Velocity: 1.84 fps     Peak Velocity: 2.35 fps     Min Velocity: 1.18 fpsAvg Velocity: 1.84 fps     Peak Velocity: 2.35 fps     Min Velocity: 1.18 fpsAvg Velocity: 1.84 fps     Peak Velocity: 2.35 fps     Min Velocity: 1.18 fps

Avg Flow: 0.067 mgd     Peak Flow: 0.142 mgd     Min Flow: 0.012 mgdAvg Flow: 0.067 mgd     Peak Flow: 0.142 mgd     Min Flow: 0.012 mgdAvg Flow: 0.067 mgd     Peak Flow: 0.142 mgd     Min Flow: 0.012 mgdAvg Flow: 0.067 mgd     Peak Flow: 0.142 mgd     Min Flow: 0.012 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

11/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/202011/30/2020 to 12/7/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.07 inchesTotal Weekly Rainfall: 0.07 inchesTotal Weekly Rainfall: 0.07 inchesTotal Weekly Rainfall: 0.07 inches

Avg Level: 1.31 in.     Peak Level: 1.98 in.     Min Level: 0.57 in.Avg Level: 1.31 in.     Peak Level: 1.98 in.     Min Level: 0.57 in.Avg Level: 1.31 in.     Peak Level: 1.98 in.     Min Level: 0.57 in.Avg Level: 1.31 in.     Peak Level: 1.98 in.     Min Level: 0.57 in.

Avg Velocity: 1.70 fps     Peak Velocity: 2.34 fps     Min Velocity: 1.06 fpsAvg Velocity: 1.70 fps     Peak Velocity: 2.34 fps     Min Velocity: 1.06 fpsAvg Velocity: 1.70 fps     Peak Velocity: 2.34 fps     Min Velocity: 1.06 fpsAvg Velocity: 1.70 fps     Peak Velocity: 2.34 fps     Min Velocity: 1.06 fps

Avg Flow: 0.055 mgd     Peak Flow: 0.124 mgd     Min Flow: 0.010 mgdAvg Flow: 0.055 mgd     Peak Flow: 0.124 mgd     Min Flow: 0.010 mgdAvg Flow: 0.055 mgd     Peak Flow: 0.124 mgd     Min Flow: 0.010 mgdAvg Flow: 0.055 mgd     Peak Flow: 0.124 mgd     Min Flow: 0.010 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/202012/7/2020 to 12/14/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 1.12 inchesTotal Weekly Rainfall: 1.12 inchesTotal Weekly Rainfall: 1.12 inchesTotal Weekly Rainfall: 1.12 inches

Avg Level: 1.45 in.     Peak Level: 2.75 in.     Min Level: 0.63 in.Avg Level: 1.45 in.     Peak Level: 2.75 in.     Min Level: 0.63 in.Avg Level: 1.45 in.     Peak Level: 2.75 in.     Min Level: 0.63 in.Avg Level: 1.45 in.     Peak Level: 2.75 in.     Min Level: 0.63 in.

Avg Velocity: 1.73 fps     Peak Velocity: 2.43 fps     Min Velocity: 1.15 fpsAvg Velocity: 1.73 fps     Peak Velocity: 2.43 fps     Min Velocity: 1.15 fpsAvg Velocity: 1.73 fps     Peak Velocity: 2.43 fps     Min Velocity: 1.15 fpsAvg Velocity: 1.73 fps     Peak Velocity: 2.43 fps     Min Velocity: 1.15 fps

Avg Flow: 0.065 mgd     Peak Flow: 0.207 mgd     Min Flow: 0.012 mgdAvg Flow: 0.065 mgd     Peak Flow: 0.207 mgd     Min Flow: 0.012 mgdAvg Flow: 0.065 mgd     Peak Flow: 0.207 mgd     Min Flow: 0.012 mgdAvg Flow: 0.065 mgd     Peak Flow: 0.207 mgd     Min Flow: 0.012 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/202012/14/2020 to 12/21/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.69 inchesTotal Weekly Rainfall: 0.69 inchesTotal Weekly Rainfall: 0.69 inchesTotal Weekly Rainfall: 0.69 inches

Avg Level: 1.73 in.     Peak Level: 2.62 in.     Min Level: 0.91 in.Avg Level: 1.73 in.     Peak Level: 2.62 in.     Min Level: 0.91 in.Avg Level: 1.73 in.     Peak Level: 2.62 in.     Min Level: 0.91 in.Avg Level: 1.73 in.     Peak Level: 2.62 in.     Min Level: 0.91 in.

Avg Velocity: 1.91 fps     Peak Velocity: 2.31 fps     Min Velocity: 1.29 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.31 fps     Min Velocity: 1.29 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.31 fps     Min Velocity: 1.29 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.31 fps     Min Velocity: 1.29 fps

Avg Flow: 0.088 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.024 mgdAvg Flow: 0.088 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.024 mgdAvg Flow: 0.088 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.024 mgdAvg Flow: 0.088 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.024 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/202012/21/2020 to 12/28/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.91 inchesTotal Weekly Rainfall: 0.91 inchesTotal Weekly Rainfall: 0.91 inchesTotal Weekly Rainfall: 0.91 inches

Avg Level: 1.69 in.     Peak Level: 2.70 in.     Min Level: 0.82 in.Avg Level: 1.69 in.     Peak Level: 2.70 in.     Min Level: 0.82 in.Avg Level: 1.69 in.     Peak Level: 2.70 in.     Min Level: 0.82 in.Avg Level: 1.69 in.     Peak Level: 2.70 in.     Min Level: 0.82 in.

Avg Velocity: 1.79 fps     Peak Velocity: 2.35 fps     Min Velocity: 0.88 fpsAvg Velocity: 1.79 fps     Peak Velocity: 2.35 fps     Min Velocity: 0.88 fpsAvg Velocity: 1.79 fps     Peak Velocity: 2.35 fps     Min Velocity: 0.88 fpsAvg Velocity: 1.79 fps     Peak Velocity: 2.35 fps     Min Velocity: 0.88 fps

Avg Flow: 0.081 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.021 mgdAvg Flow: 0.081 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.021 mgdAvg Flow: 0.081 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.021 mgdAvg Flow: 0.081 mgd     Peak Flow: 0.181 mgd     Min Flow: 0.021 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.40 inchesTotal Weekly Rainfall: 0.40 inchesTotal Weekly Rainfall: 0.40 inchesTotal Weekly Rainfall: 0.40 inches

Avg Level: 1.64 in.     Peak Level: 2.24 in.     Min Level: 0.93 in.Avg Level: 1.64 in.     Peak Level: 2.24 in.     Min Level: 0.93 in.Avg Level: 1.64 in.     Peak Level: 2.24 in.     Min Level: 0.93 in.Avg Level: 1.64 in.     Peak Level: 2.24 in.     Min Level: 0.93 in.

Avg Velocity: 1.74 fps     Peak Velocity: 2.45 fps     Min Velocity: 1.11 fpsAvg Velocity: 1.74 fps     Peak Velocity: 2.45 fps     Min Velocity: 1.11 fpsAvg Velocity: 1.74 fps     Peak Velocity: 2.45 fps     Min Velocity: 1.11 fpsAvg Velocity: 1.74 fps     Peak Velocity: 2.45 fps     Min Velocity: 1.11 fps

Avg Flow: 0.076 mgd     Peak Flow: 0.143 mgd     Min Flow: 0.022 mgdAvg Flow: 0.076 mgd     Peak Flow: 0.143 mgd     Min Flow: 0.022 mgdAvg Flow: 0.076 mgd     Peak Flow: 0.143 mgd     Min Flow: 0.022 mgdAvg Flow: 0.076 mgd     Peak Flow: 0.143 mgd     Min Flow: 0.022 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

12/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/202112/28/2020 to 1/4/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.40 inchesTotal Weekly Rainfall: 0.40 inchesTotal Weekly Rainfall: 0.40 inchesTotal Weekly Rainfall: 0.40 inches

Avg Level: 1.64 in.     Peak Level: 2.24 in.     Min Level: 0.93 in.Avg Level: 1.64 in.     Peak Level: 2.24 in.     Min Level: 0.93 in.Avg Level: 1.64 in.     Peak Level: 2.24 in.     Min Level: 0.93 in.Avg Level: 1.64 in.     Peak Level: 2.24 in.     Min Level: 0.93 in.

Avg Velocity: 1.74 fps     Peak Velocity: 2.45 fps     Min Velocity: 1.11 fpsAvg Velocity: 1.74 fps     Peak Velocity: 2.45 fps     Min Velocity: 1.11 fpsAvg Velocity: 1.74 fps     Peak Velocity: 2.45 fps     Min Velocity: 1.11 fpsAvg Velocity: 1.74 fps     Peak Velocity: 2.45 fps     Min Velocity: 1.11 fps

Avg Flow: 0.076 mgd     Peak Flow: 0.143 mgd     Min Flow: 0.022 mgdAvg Flow: 0.076 mgd     Peak Flow: 0.143 mgd     Min Flow: 0.022 mgdAvg Flow: 0.076 mgd     Peak Flow: 0.143 mgd     Min Flow: 0.022 mgdAvg Flow: 0.076 mgd     Peak Flow: 0.143 mgd     Min Flow: 0.022 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/20211/4/2021 to 1/11/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.82 inchesTotal Weekly Rainfall: 0.82 inchesTotal Weekly Rainfall: 0.82 inchesTotal Weekly Rainfall: 0.82 inches

Avg Level: 1.65 in.     Peak Level: 2.75 in.     Min Level: 0.92 in.Avg Level: 1.65 in.     Peak Level: 2.75 in.     Min Level: 0.92 in.Avg Level: 1.65 in.     Peak Level: 2.75 in.     Min Level: 0.92 in.Avg Level: 1.65 in.     Peak Level: 2.75 in.     Min Level: 0.92 in.

Avg Velocity: 1.78 fps     Peak Velocity: 2.23 fps     Min Velocity: 0.54 fpsAvg Velocity: 1.78 fps     Peak Velocity: 2.23 fps     Min Velocity: 0.54 fpsAvg Velocity: 1.78 fps     Peak Velocity: 2.23 fps     Min Velocity: 0.54 fpsAvg Velocity: 1.78 fps     Peak Velocity: 2.23 fps     Min Velocity: 0.54 fps

Avg Flow: 0.077 mgd     Peak Flow: 0.148 mgd     Min Flow: 0.025 mgdAvg Flow: 0.077 mgd     Peak Flow: 0.148 mgd     Min Flow: 0.025 mgdAvg Flow: 0.077 mgd     Peak Flow: 0.148 mgd     Min Flow: 0.025 mgdAvg Flow: 0.077 mgd     Peak Flow: 0.148 mgd     Min Flow: 0.025 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/20211/11/2021 to 1/18/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.40 inchesTotal Weekly Rainfall: 0.40 inchesTotal Weekly Rainfall: 0.40 inchesTotal Weekly Rainfall: 0.40 inches

Avg Level: 1.67 in.     Peak Level: 2.46 in.     Min Level: 0.96 in.Avg Level: 1.67 in.     Peak Level: 2.46 in.     Min Level: 0.96 in.Avg Level: 1.67 in.     Peak Level: 2.46 in.     Min Level: 0.96 in.Avg Level: 1.67 in.     Peak Level: 2.46 in.     Min Level: 0.96 in.

Avg Velocity: 1.93 fps     Peak Velocity: 2.48 fps     Min Velocity: 1.44 fpsAvg Velocity: 1.93 fps     Peak Velocity: 2.48 fps     Min Velocity: 1.44 fpsAvg Velocity: 1.93 fps     Peak Velocity: 2.48 fps     Min Velocity: 1.44 fpsAvg Velocity: 1.93 fps     Peak Velocity: 2.48 fps     Min Velocity: 1.44 fps

Avg Flow: 0.085 mgd     Peak Flow: 0.186 mgd     Min Flow: 0.028 mgdAvg Flow: 0.085 mgd     Peak Flow: 0.186 mgd     Min Flow: 0.028 mgdAvg Flow: 0.085 mgd     Peak Flow: 0.186 mgd     Min Flow: 0.028 mgdAvg Flow: 0.085 mgd     Peak Flow: 0.186 mgd     Min Flow: 0.028 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/18/2021 to 1/25/20211/18/2021 to 1/25/20211/18/2021 to 1/25/20211/18/2021 to 1/25/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.12 inchesTotal Weekly Rainfall: 0.12 inchesTotal Weekly Rainfall: 0.12 inchesTotal Weekly Rainfall: 0.12 inches

Avg Level: 1.47 in.     Peak Level: 2.42 in.     Min Level: 0.64 in.Avg Level: 1.47 in.     Peak Level: 2.42 in.     Min Level: 0.64 in.Avg Level: 1.47 in.     Peak Level: 2.42 in.     Min Level: 0.64 in.Avg Level: 1.47 in.     Peak Level: 2.42 in.     Min Level: 0.64 in.

Avg Velocity: 1.83 fps     Peak Velocity: 2.43 fps     Min Velocity: 1.34 fpsAvg Velocity: 1.83 fps     Peak Velocity: 2.43 fps     Min Velocity: 1.34 fpsAvg Velocity: 1.83 fps     Peak Velocity: 2.43 fps     Min Velocity: 1.34 fpsAvg Velocity: 1.83 fps     Peak Velocity: 2.43 fps     Min Velocity: 1.34 fps

Avg Flow: 0.069 mgd     Peak Flow: 0.169 mgd     Min Flow: 0.015 mgdAvg Flow: 0.069 mgd     Peak Flow: 0.169 mgd     Min Flow: 0.015 mgdAvg Flow: 0.069 mgd     Peak Flow: 0.169 mgd     Min Flow: 0.015 mgdAvg Flow: 0.069 mgd     Peak Flow: 0.169 mgd     Min Flow: 0.015 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

1/25/2021 to 2/1/20211/25/2021 to 2/1/20211/25/2021 to 2/1/20211/25/2021 to 2/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.22 inchesTotal Weekly Rainfall: 0.22 inchesTotal Weekly Rainfall: 0.22 inchesTotal Weekly Rainfall: 0.22 inches

Avg Level: 1.50 in.     Peak Level: 2.10 in.     Min Level: 0.72 in.Avg Level: 1.50 in.     Peak Level: 2.10 in.     Min Level: 0.72 in.Avg Level: 1.50 in.     Peak Level: 2.10 in.     Min Level: 0.72 in.Avg Level: 1.50 in.     Peak Level: 2.10 in.     Min Level: 0.72 in.

Avg Velocity: 1.85 fps     Peak Velocity: 2.24 fps     Min Velocity: 1.42 fpsAvg Velocity: 1.85 fps     Peak Velocity: 2.24 fps     Min Velocity: 1.42 fpsAvg Velocity: 1.85 fps     Peak Velocity: 2.24 fps     Min Velocity: 1.42 fpsAvg Velocity: 1.85 fps     Peak Velocity: 2.24 fps     Min Velocity: 1.42 fps

Avg Flow: 0.070 mgd     Peak Flow: 0.132 mgd     Min Flow: 0.018 mgdAvg Flow: 0.070 mgd     Peak Flow: 0.132 mgd     Min Flow: 0.018 mgdAvg Flow: 0.070 mgd     Peak Flow: 0.132 mgd     Min Flow: 0.018 mgdAvg Flow: 0.070 mgd     Peak Flow: 0.132 mgd     Min Flow: 0.018 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/20212/1/2021 to 2/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.55 inchesTotal Weekly Rainfall: 0.55 inchesTotal Weekly Rainfall: 0.55 inchesTotal Weekly Rainfall: 0.55 inches

Avg Level: 1.64 in.     Peak Level: 2.58 in.     Min Level: 0.72 in.Avg Level: 1.64 in.     Peak Level: 2.58 in.     Min Level: 0.72 in.Avg Level: 1.64 in.     Peak Level: 2.58 in.     Min Level: 0.72 in.Avg Level: 1.64 in.     Peak Level: 2.58 in.     Min Level: 0.72 in.

Avg Velocity: 1.94 fps     Peak Velocity: 2.66 fps     Min Velocity: 1.48 fpsAvg Velocity: 1.94 fps     Peak Velocity: 2.66 fps     Min Velocity: 1.48 fpsAvg Velocity: 1.94 fps     Peak Velocity: 2.66 fps     Min Velocity: 1.48 fpsAvg Velocity: 1.94 fps     Peak Velocity: 2.66 fps     Min Velocity: 1.48 fps

Avg Flow: 0.085 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.020 mgdAvg Flow: 0.085 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.020 mgdAvg Flow: 0.085 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.020 mgdAvg Flow: 0.085 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.020 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/20212/8/2021 to 2/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inchesTotal Weekly Rainfall: 0.77 inches

Avg Level: 1.60 in.     Peak Level: 2.59 in.     Min Level: 0.68 in.Avg Level: 1.60 in.     Peak Level: 2.59 in.     Min Level: 0.68 in.Avg Level: 1.60 in.     Peak Level: 2.59 in.     Min Level: 0.68 in.Avg Level: 1.60 in.     Peak Level: 2.59 in.     Min Level: 0.68 in.

Avg Velocity: 1.91 fps     Peak Velocity: 2.57 fps     Min Velocity: 1.30 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.57 fps     Min Velocity: 1.30 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.57 fps     Min Velocity: 1.30 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.57 fps     Min Velocity: 1.30 fps

Avg Flow: 0.081 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.016 mgdAvg Flow: 0.081 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.016 mgdAvg Flow: 0.081 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.016 mgdAvg Flow: 0.081 mgd     Peak Flow: 0.208 mgd     Min Flow: 0.016 mgd
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Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/20212/15/2021 to 2/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.48 inchesTotal Weekly Rainfall: 0.48 inchesTotal Weekly Rainfall: 0.48 inchesTotal Weekly Rainfall: 0.48 inches

Avg Level: 1.82 in.     Peak Level: 2.70 in.     Min Level: 0.99 in.Avg Level: 1.82 in.     Peak Level: 2.70 in.     Min Level: 0.99 in.Avg Level: 1.82 in.     Peak Level: 2.70 in.     Min Level: 0.99 in.Avg Level: 1.82 in.     Peak Level: 2.70 in.     Min Level: 0.99 in.

Avg Velocity: 1.95 fps     Peak Velocity: 2.85 fps     Min Velocity: 1.49 fpsAvg Velocity: 1.95 fps     Peak Velocity: 2.85 fps     Min Velocity: 1.49 fpsAvg Velocity: 1.95 fps     Peak Velocity: 2.85 fps     Min Velocity: 1.49 fpsAvg Velocity: 1.95 fps     Peak Velocity: 2.85 fps     Min Velocity: 1.49 fps

Avg Flow: 0.098 mgd     Peak Flow: 0.243 mgd     Min Flow: 0.031 mgdAvg Flow: 0.098 mgd     Peak Flow: 0.243 mgd     Min Flow: 0.031 mgdAvg Flow: 0.098 mgd     Peak Flow: 0.243 mgd     Min Flow: 0.031 mgdAvg Flow: 0.098 mgd     Peak Flow: 0.243 mgd     Min Flow: 0.031 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

2/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/20212/22/2021 to 3/1/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

0.0

1.0

2.0

3.0

4.0

5.0

6.0

Mon Tue Wed Thu Fri Sat Sun

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

L
e

v
e

l 
(i

n
)

LevLevLevLev

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

V
e

lo
c

it
y

 (
fp

s
)

VelVelVelVel

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

2/22 2/23 2/24 2/25 2/26 2/27 2/28

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

Rain Flow ADWFTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inchesTotal Weekly Rainfall: 0.10 inches

Avg Level: 1.54 in.     Peak Level: 2.18 in.     Min Level: 0.79 in.Avg Level: 1.54 in.     Peak Level: 2.18 in.     Min Level: 0.79 in.Avg Level: 1.54 in.     Peak Level: 2.18 in.     Min Level: 0.79 in.Avg Level: 1.54 in.     Peak Level: 2.18 in.     Min Level: 0.79 in.

Avg Velocity: 1.89 fps     Peak Velocity: 2.39 fps     Min Velocity: 1.49 fpsAvg Velocity: 1.89 fps     Peak Velocity: 2.39 fps     Min Velocity: 1.49 fpsAvg Velocity: 1.89 fps     Peak Velocity: 2.39 fps     Min Velocity: 1.49 fpsAvg Velocity: 1.89 fps     Peak Velocity: 2.39 fps     Min Velocity: 1.49 fps

Avg Flow: 0.075 mgd     Peak Flow: 0.146 mgd     Min Flow: 0.022 mgdAvg Flow: 0.075 mgd     Peak Flow: 0.146 mgd     Min Flow: 0.022 mgdAvg Flow: 0.075 mgd     Peak Flow: 0.146 mgd     Min Flow: 0.022 mgdAvg Flow: 0.075 mgd     Peak Flow: 0.146 mgd     Min Flow: 0.022 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/20213/1/2021 to 3/8/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.79 inchesTotal Weekly Rainfall: 0.79 inchesTotal Weekly Rainfall: 0.79 inchesTotal Weekly Rainfall: 0.79 inches

Avg Level: 1.66 in.     Peak Level: 2.91 in.     Min Level: 0.73 in.Avg Level: 1.66 in.     Peak Level: 2.91 in.     Min Level: 0.73 in.Avg Level: 1.66 in.     Peak Level: 2.91 in.     Min Level: 0.73 in.Avg Level: 1.66 in.     Peak Level: 2.91 in.     Min Level: 0.73 in.

Avg Velocity: 1.90 fps     Peak Velocity: 2.87 fps     Min Velocity: 1.37 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.87 fps     Min Velocity: 1.37 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.87 fps     Min Velocity: 1.37 fpsAvg Velocity: 1.90 fps     Peak Velocity: 2.87 fps     Min Velocity: 1.37 fps

Avg Flow: 0.087 mgd     Peak Flow: 0.268 mgd     Min Flow: 0.017 mgdAvg Flow: 0.087 mgd     Peak Flow: 0.268 mgd     Min Flow: 0.017 mgdAvg Flow: 0.087 mgd     Peak Flow: 0.268 mgd     Min Flow: 0.017 mgdAvg Flow: 0.087 mgd     Peak Flow: 0.268 mgd     Min Flow: 0.017 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/20213/8/2021 to 3/15/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.24 inchesTotal Weekly Rainfall: 0.24 inchesTotal Weekly Rainfall: 0.24 inchesTotal Weekly Rainfall: 0.24 inches

Avg Level: 1.62 in.     Peak Level: 2.42 in.     Min Level: 0.89 in.Avg Level: 1.62 in.     Peak Level: 2.42 in.     Min Level: 0.89 in.Avg Level: 1.62 in.     Peak Level: 2.42 in.     Min Level: 0.89 in.Avg Level: 1.62 in.     Peak Level: 2.42 in.     Min Level: 0.89 in.

Avg Velocity: 1.86 fps     Peak Velocity: 2.39 fps     Min Velocity: 1.34 fpsAvg Velocity: 1.86 fps     Peak Velocity: 2.39 fps     Min Velocity: 1.34 fpsAvg Velocity: 1.86 fps     Peak Velocity: 2.39 fps     Min Velocity: 1.34 fpsAvg Velocity: 1.86 fps     Peak Velocity: 2.39 fps     Min Velocity: 1.34 fps

Avg Flow: 0.080 mgd     Peak Flow: 0.173 mgd     Min Flow: 0.024 mgdAvg Flow: 0.080 mgd     Peak Flow: 0.173 mgd     Min Flow: 0.024 mgdAvg Flow: 0.080 mgd     Peak Flow: 0.173 mgd     Min Flow: 0.024 mgdAvg Flow: 0.080 mgd     Peak Flow: 0.173 mgd     Min Flow: 0.024 mgd
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CITY FM 4CITY FM 4CITY FM 4CITY FM 4

Weekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow HydrographsWeekly Level, Velocity and Flow Hydrographs

3/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/20213/15/2021 to 3/22/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Rain Flow ADWFTotal Weekly Rainfall: 0.30 inchesTotal Weekly Rainfall: 0.30 inchesTotal Weekly Rainfall: 0.30 inchesTotal Weekly Rainfall: 0.30 inches

Avg Level: 1.85 in.     Peak Level: 2.60 in.     Min Level: 1.10 in.Avg Level: 1.85 in.     Peak Level: 2.60 in.     Min Level: 1.10 in.Avg Level: 1.85 in.     Peak Level: 2.60 in.     Min Level: 1.10 in.Avg Level: 1.85 in.     Peak Level: 2.60 in.     Min Level: 1.10 in.

Avg Velocity: 1.91 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.47 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.47 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.47 fpsAvg Velocity: 1.91 fps     Peak Velocity: 2.65 fps     Min Velocity: 1.47 fps

Avg Flow: 0.099 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.038 mgdAvg Flow: 0.099 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.038 mgdAvg Flow: 0.099 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.038 mgdAvg Flow: 0.099 mgd     Peak Flow: 0.213 mgd     Min Flow: 0.038 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

ASHLAND CRK

Ashland Creek Lift Station: Within the Ashland 

Wastewater Treament Facility

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: ASHLAND CRKVicinity Map: ASHLAND CRKVicinity Map: ASHLAND CRKVicinity Map: ASHLAND CRK

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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ASHLAND CRKASHLAND CRKASHLAND CRKASHLAND CRK

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter:  inches

ADWF:ADWF:ADWF:ADWF: 0.941 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 2.277 mgd Satellite MapSatellite MapSatellite MapSatellite Map

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Ashland Creek Lift Station: 

Within the Ashland Wastewater 

Treament Facility

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1728 feet

Coordinates:Coordinates:Coordinates:Coordinates: 122.7146° W, 42.2140° N

City Manhole:City Manhole:City Manhole:City Manhole:
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ASHLAND CRKASHLAND CRKASHLAND CRKASHLAND CRK

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.63 inchesTotal Period Rainfall: 2.63 inchesTotal Period Rainfall: 2.63 inchesTotal Period Rainfall: 2.63 inches Avg Flow: 0.990 mgd     Peak Flow: 2.277 mgd     Min Flow: 0.222 mgdAvg Flow: 0.990 mgd     Peak Flow: 2.277 mgd     Min Flow: 0.222 mgdAvg Flow: 0.990 mgd     Peak Flow: 2.277 mgd     Min Flow: 0.222 mgdAvg Flow: 0.990 mgd     Peak Flow: 2.277 mgd     Min Flow: 0.222 mgd
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ASHLAND CRKASHLAND CRKASHLAND CRKASHLAND CRK

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 3.96 inchesTotal Period Rainfall: 3.96 inchesTotal Period Rainfall: 3.96 inchesTotal Period Rainfall: 3.96 inches Avg Flow: 1.079 mgd     Peak Flow: 2.171 mgd     Min Flow: 0.330 mgdAvg Flow: 1.079 mgd     Peak Flow: 2.171 mgd     Min Flow: 0.330 mgdAvg Flow: 1.079 mgd     Peak Flow: 2.171 mgd     Min Flow: 0.330 mgdAvg Flow: 1.079 mgd     Peak Flow: 2.171 mgd     Min Flow: 0.330 mgd
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ASHLAND CRKASHLAND CRKASHLAND CRKASHLAND CRK

Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.97 inchesTotal Period Rainfall: 1.97 inchesTotal Period Rainfall: 1.97 inchesTotal Period Rainfall: 1.97 inches Avg Flow: 1.077 mgd     Peak Flow: 1.835 mgd     Min Flow: 0.375 mgdAvg Flow: 1.077 mgd     Peak Flow: 1.835 mgd     Min Flow: 0.375 mgdAvg Flow: 1.077 mgd     Peak Flow: 1.835 mgd     Min Flow: 0.375 mgdAvg Flow: 1.077 mgd     Peak Flow: 1.835 mgd     Min Flow: 0.375 mgd
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ASHLAND CRKASHLAND CRKASHLAND CRKASHLAND CRK

Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.84 inchesTotal Period Rainfall: 1.84 inchesTotal Period Rainfall: 1.84 inchesTotal Period Rainfall: 1.84 inches Avg Flow: 1.147 mgd     Peak Flow: 2.202 mgd     Min Flow: 0.381 mgdAvg Flow: 1.147 mgd     Peak Flow: 2.202 mgd     Min Flow: 0.381 mgdAvg Flow: 1.147 mgd     Peak Flow: 2.202 mgd     Min Flow: 0.381 mgdAvg Flow: 1.147 mgd     Peak Flow: 2.202 mgd     Min Flow: 0.381 mgd
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ASHLAND CRKASHLAND CRKASHLAND CRKASHLAND CRK

Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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ASHLAND CRKASHLAND CRKASHLAND CRKASHLAND CRK

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 2.03 inches
Event 1Event 1Event 1Event 1
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 2.03 inches)Storm Event I/I Analysis (Rain = 2.03 inches)Storm Event I/I Analysis (Rain = 2.03 inches)Storm Event I/I Analysis (Rain = 2.03 inches)

2.28Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

mgd

2.42

CapacityCapacityCapacityCapacity

1.07Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,444,000
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ASHLAND CRKASHLAND CRKASHLAND CRKASHLAND CRK

I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.52 inches
Event 2Event 2Event 2Event 2
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.52 inches)Storm Event I/I Analysis (Rain = 1.52 inches)Storm Event I/I Analysis (Rain = 1.52 inches)Storm Event I/I Analysis (Rain = 1.52 inches)

2.17Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

mgd

2.31

CapacityCapacityCapacityCapacity

0.86Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,543,000
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ASHLAND CRKASHLAND CRKASHLAND CRKASHLAND CRK

I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

0
2

/2
0

0
2

/2
1

0
2

/2
2

0
2

/2
3

0
2

/2
4

0
2

/2
5

0
2

/2
6

0
2

/2
7

0
2

/2
8

0
3

/0
1

0
3

/0
2

0
3

/0
3

0
3

/0
4

0
3

/0
5

0
3

/0
6

0
3

/0
7

0
3

/0
8

0
3

/0
9

0
3

/1
0

0
3

/1
1

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

Rainfall: 0.85 inches
Event 3Event 3Event 3Event 3
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.85 inches)Storm Event I/I Analysis (Rain = 0.85 inches)Storm Event I/I Analysis (Rain = 0.85 inches)Storm Event I/I Analysis (Rain = 0.85 inches)

2.20Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

mgd

2.34

CapacityCapacityCapacityCapacity

0.72Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,275,000
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

GRANDVIEW

Grandview Lift Station: Southeast corner of Grandview 

Drive at Wrights Creek Drive

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: GRANDVIEWVicinity Map: GRANDVIEWVicinity Map: GRANDVIEWVicinity Map: GRANDVIEW

Data Summary ReportData Summary ReportData Summary ReportData Summary Report

 |     GRANDVIEW - 1
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Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter:  inches

ADWF:ADWF:ADWF:ADWF: 0.040 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.140 mgd

Street ViewStreet ViewStreet ViewStreet View

Satellite MapSatellite MapSatellite MapSatellite Map

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Grandview Lift Station: 

Southeast corner of Grandview 

Drive at Wrights Creek Drive

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 2188 feet

Coordinates:Coordinates:Coordinates:Coordinates: 122.7302° W, 42.2017° N

City Manhole:City Manhole:City Manhole:City Manhole:

 |     GRANDVIEW - 2



GRANDVIEWGRANDVIEWGRANDVIEWGRANDVIEW

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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GRANDVIEWGRANDVIEWGRANDVIEWGRANDVIEW

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.86 inchesTotal Period Rainfall: 2.86 inchesTotal Period Rainfall: 2.86 inchesTotal Period Rainfall: 2.86 inches Avg Flow: 0.042 mgd     Peak Flow: 0.126 mgd     Min Flow: 0.002 mgdAvg Flow: 0.042 mgd     Peak Flow: 0.126 mgd     Min Flow: 0.002 mgdAvg Flow: 0.042 mgd     Peak Flow: 0.126 mgd     Min Flow: 0.002 mgdAvg Flow: 0.042 mgd     Peak Flow: 0.126 mgd     Min Flow: 0.002 mgd
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Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021
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Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021
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Total Period Rainfall: 1.97 inchesTotal Period Rainfall: 1.97 inchesTotal Period Rainfall: 1.97 inchesTotal Period Rainfall: 1.97 inches Avg Flow: 0.045 mgd     Peak Flow: 0.135 mgd     Min Flow: 0.004 mgdAvg Flow: 0.045 mgd     Peak Flow: 0.135 mgd     Min Flow: 0.004 mgdAvg Flow: 0.045 mgd     Peak Flow: 0.135 mgd     Min Flow: 0.004 mgdAvg Flow: 0.045 mgd     Peak Flow: 0.135 mgd     Min Flow: 0.004 mgd

 |     GRANDVIEW - 7



GRANDVIEWGRANDVIEWGRANDVIEWGRANDVIEW

Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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GRANDVIEWGRANDVIEWGRANDVIEWGRANDVIEW

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 2.15 inches
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

N MAIN

North Main Lift Station: North Main Street at HWY 99

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: N MAINVicinity Map: N MAINVicinity Map: N MAINVicinity Map: N MAIN

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter:  inches

ADWF:ADWF:ADWF:ADWF: 0.010 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.037 mgd

Street ViewStreet ViewStreet ViewStreet View

Satellite MapSatellite MapSatellite MapSatellite Map

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: North Main Lift Station: North 

Main Street at HWY 99

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1809 feet

Coordinates:Coordinates:Coordinates:Coordinates: 122.7292° W, 42.2121° N

City Manhole:City Manhole:City Manhole:City Manhole:
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N MAINN MAINN MAINN MAIN

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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N MAINN MAINN MAINN MAIN

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.71 inchesTotal Period Rainfall: 2.71 inchesTotal Period Rainfall: 2.71 inchesTotal Period Rainfall: 2.71 inches Avg Flow: 0.011 mgd     Peak Flow: 0.031 mgd     Min Flow: 0.002 mgdAvg Flow: 0.011 mgd     Peak Flow: 0.031 mgd     Min Flow: 0.002 mgdAvg Flow: 0.011 mgd     Peak Flow: 0.031 mgd     Min Flow: 0.002 mgdAvg Flow: 0.011 mgd     Peak Flow: 0.031 mgd     Min Flow: 0.002 mgd
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N MAINN MAINN MAINN MAIN

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 4.29 inchesTotal Period Rainfall: 4.29 inchesTotal Period Rainfall: 4.29 inchesTotal Period Rainfall: 4.29 inches Avg Flow: 0.011 mgd     Peak Flow: 0.035 mgd     Min Flow: 0.001 mgdAvg Flow: 0.011 mgd     Peak Flow: 0.035 mgd     Min Flow: 0.001 mgdAvg Flow: 0.011 mgd     Peak Flow: 0.035 mgd     Min Flow: 0.001 mgdAvg Flow: 0.011 mgd     Peak Flow: 0.035 mgd     Min Flow: 0.001 mgd
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N MAINN MAINN MAINN MAIN

Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.85 inchesTotal Period Rainfall: 1.85 inchesTotal Period Rainfall: 1.85 inchesTotal Period Rainfall: 1.85 inches Avg Flow: 0.011 mgd     Peak Flow: 0.036 mgd     Min Flow: 0.001 mgdAvg Flow: 0.011 mgd     Peak Flow: 0.036 mgd     Min Flow: 0.001 mgdAvg Flow: 0.011 mgd     Peak Flow: 0.036 mgd     Min Flow: 0.001 mgdAvg Flow: 0.011 mgd     Peak Flow: 0.036 mgd     Min Flow: 0.001 mgd
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Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021
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Total Period Rainfall: 1.95 inchesTotal Period Rainfall: 1.95 inchesTotal Period Rainfall: 1.95 inchesTotal Period Rainfall: 1.95 inches Avg Flow: 0.010 mgd     Peak Flow: 0.037 mgd     Min Flow: 0.001 mgdAvg Flow: 0.010 mgd     Peak Flow: 0.037 mgd     Min Flow: 0.001 mgdAvg Flow: 0.010 mgd     Peak Flow: 0.037 mgd     Min Flow: 0.001 mgdAvg Flow: 0.010 mgd     Peak Flow: 0.037 mgd     Min Flow: 0.001 mgd
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Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs
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I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 2.04 inches
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 2.04 inches)Storm Event I/I Analysis (Rain = 2.04 inches)Storm Event I/I Analysis (Rain = 2.04 inches)Storm Event I/I Analysis (Rain = 2.04 inches)

0.03Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

mgd

2.70

CapacityCapacityCapacityCapacity

0.01Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons7,000
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Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.65 inches
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.65 inches)Storm Event I/I Analysis (Rain = 1.65 inches)Storm Event I/I Analysis (Rain = 1.65 inches)Storm Event I/I Analysis (Rain = 1.65 inches)

0.02Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

mgd

2.35

CapacityCapacityCapacityCapacity
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Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons1,000
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Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 0.91 inches
Event 3Event 3Event 3Event 3
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.91 inches)Storm Event I/I Analysis (Rain = 0.91 inches)Storm Event I/I Analysis (Rain = 0.91 inches)Storm Event I/I Analysis (Rain = 0.91 inches)
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Total I/I:Total I/I:Total I/I:Total I/I: gallons1,000
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Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

KESTREL

Kestrel Lift Station: Just west of Kestrel Parkway at East 

Nevada Street

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: KESTRELVicinity Map: KESTRELVicinity Map: KESTRELVicinity Map: KESTREL

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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KESTRELKESTRELKESTRELKESTREL

Site InformationSite InformationSite InformationSite Information
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Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter:  inches

ADWF:ADWF:ADWF:ADWF: 0.023 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.058 mgd

Street ViewStreet ViewStreet ViewStreet View

Satellite MapSatellite MapSatellite MapSatellite Map

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Kestrel Lift Station: Just west 

of Kestrel Parkway at East 

Nevada Street

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1739 feet

Coordinates:Coordinates:Coordinates:Coordinates: 122.7053° W, 42.2104° N

City Manhole:City Manhole:City Manhole:City Manhole:
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KESTRELKESTRELKESTRELKESTREL

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals
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Flow Monitoring Site Reports: Data, Graphs, Information

0.000

0.005

0.010

0.015

0.020

0.025

0.030

1
0

/
2

6
1

0
/

2
6

1
0

/
2

6
1

0
/

2
6

1
0

/
2

8
1

0
/

2
8

1
0

/
2

8
1

0
/

2
8

1
0

/
3

0
1

0
/

3
0

1
0

/
3

0
1

0
/

3
0

1
1

/
1

1
1

/
1

1
1

/
1

1
1

/
1

1
1

/
3

1
1

/
3

1
1

/
3

1
1

/
3

1
1

/
5

1
1

/
5

1
1

/
5

1
1

/
5

1
1

/
7

1
1

/
7

1
1

/
7

1
1

/
7

1
1

/
9

1
1

/
9

1
1

/
9

1
1

/
9

1
1

/
1

1
1

1
/

1
1

1
1

/
1

1
1

1
/

1
1

1
1

/
1

3
1

1
/

1
3

1
1

/
1

3
1

1
/

1
3

1
1

/
1

5
1

1
/

1
5

1
1

/
1

5
1

1
/

1
5

1
1

/
1

7
1

1
/

1
7

1
1

/
1

7
1

1
/

1
7

1
1

/
1

9
1

1
/

1
9

1
1

/
1

9
1

1
/

1
9

1
1

/
2

1
1

1
/

2
1

1
1

/
2

1
1

1
/

2
1

1
1

/
2

3
1

1
/

2
3

1
1

/
2

3
1

1
/

2
3

1
1

/
2

5
1

1
/

2
5

1
1

/
2

5
1

1
/

2
5

1
1

/
2

7
1

1
/

2
7

1
1

/
2

7
1

1
/

2
7

1
1

/
2

9
1

1
/

2
9

1
1

/
2

9
1

1
/

2
9

1
2

/
1

1
2

/
1

1
2

/
1

1
2

/
1

1
2

/
3

1
2

/
3

1
2

/
3

1
2

/
3

1
2

/
5

1
2

/
5

1
2

/
5

1
2

/
5

1
2

/
7

1
2

/
7

1
2

/
7

1
2

/
7

1
2

/
9

1
2

/
9

1
2

/
9

1
2

/
9

1
2

/
1

1
1

2
/

1
1

1
2

/
1

1
1

2
/

1
1

1
2

/
1

3
1

2
/

1
3

1
2

/
1

3
1

2
/

1
3

1
2

/
1

5
1

2
/

1
5

1
2

/
1

5
1

2
/

1
5

1
2

/
1

7
1

2
/

1
7

1
2

/
1

7
1

2
/

1
7

1
2

/
1

9
1

2
/

1
9

1
2

/
1

9
1

2
/

1
9

1
2

/
2

1
1

2
/

2
1

1
2

/
2

1
1

2
/

2
1

1
2

/
2

3
1

2
/

2
3

1
2

/
2

3
1

2
/

2
3

1
2

/
2

5
1

2
/

2
5

1
2

/
2

5
1

2
/

2
5

1
2

/
2

7
1

2
/

2
7

1
2

/
2

7
1

2
/

2
7

1
2

/
2

9
1

2
/

2
9

1
2

/
2

9
1

2
/

2
9

1
2

/
3

1
1

2
/

3
1

1
2

/
3

1
1

2
/

3
1

1
/

2
1

/
2

1
/

2
1

/
2

1
/

4
1

/
4

1
/

4
1

/
4

1
/

6
1

/
6

1
/

6
1

/
6

1
/

8
1

/
8

1
/

8
1

/
8

1
/

1
0

1
/

1
0

1
/

1
0

1
/

1
0

1
/

1
2

1
/

1
2

1
/

1
2

1
/

1
2

1
/

1
4

1
/

1
4

1
/

1
4

1
/

1
4

1
/

1
6

1
/

1
6

1
/

1
6

1
/

1
6

1
/

1
8

1
/

1
8

1
/

1
8

1
/

1
8

1
/

2
0

1
/

2
0

1
/

2
0

1
/

2
0

1
/

2
2

1
/

2
2

1
/

2
2

1
/

2
2

1
/

2
4

1
/

2
4

1
/

2
4

1
/

2
4

1
/

2
6

1
/

2
6

1
/

2
6

1
/

2
6

1
/

2
8

1
/

2
8

1
/

2
8

1
/

2
8

1
/

3
0

1
/

3
0

1
/

3
0

1
/

3
0

2
/

1
2

/
1

2
/

1
2

/
1

2
/

3
2

/
3

2
/

3
2

/
3

2
/

5
2

/
5

2
/

5
2

/
5

2
/

7
2

/
7

2
/

7
2

/
7

2
/

9
2

/
9

2
/

9
2

/
9

2
/

1
1

2
/

1
1

2
/

1
1

2
/

1
1

2
/

1
3

2
/

1
3

2
/

1
3

2
/

1
3

2
/

1
5

2
/

1
5

2
/

1
5

2
/

1
5

2
/

1
7

2
/

1
7

2
/

1
7

2
/

1
7

2
/

1
9

2
/

1
9

2
/

1
9

2
/

1
9

2
/

2
1

2
/

2
1

2
/

2
1

2
/

2
1

2
/

2
3

2
/

2
3

2
/

2
3

2
/

2
3

2
/

2
5

2
/

2
5

2
/

2
5

2
/

2
5

2
/

2
7

2
/

2
7

2
/

2
7

2
/

2
7

3
/

1
3

/
1

3
/

1
3

/
1

3
/

3
3

/
3

3
/

3
3

/
3

3
/

5
3

/
5

3
/

5
3

/
5

3
/

7
3

/
7

3
/

7
3

/
7

3
/

9
3

/
9

3
/

9
3

/
9

3
/

1
1

3
/

1
1

3
/

1
1

3
/

1
1

3
/

1
3

3
/

1
3

3
/

1
3

3
/

1
3

3
/

1
5

3
/

1
5

3
/

1
5

3
/

1
5

3
/

1
7

3
/

1
7

3
/

1
7

3
/

1
7

3
/

1
9

3
/

1
9

3
/

1
9

3
/

1
9

3
/

2
1

3
/

2
1

3
/

2
1

3
/

2
1

F
lo

w
 (

M
G

a
l)

F
lo

w
 (

M
G

a
l)

F
lo

w
 (

M
G

a
l)

F
lo

w
 (

M
G

a
l)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

R
a
in

fa
ll

 (
in

/d
a
y
)

Realtime Holiday Rainfall ADWF

0.000

0.005

0.010

0.015

0.020

0.025

0.030

1
0

/
2

6
1

0
/

2
6

1
0

/
2

6
1

0
/

2
6

1
0

/
2

8
1

0
/

2
8

1
0

/
2

8
1

0
/

2
8

1
0

/
3

0
1

0
/

3
0

1
0

/
3

0
1

0
/

3
0

1
1

/
1

1
1

/
1

1
1

/
1

1
1

/
1

1
1

/
3

1
1

/
3

1
1

/
3

1
1

/
3

1
1

/
5

1
1

/
5

1
1

/
5

1
1

/
5

1
1

/
7

1
1

/
7

1
1

/
7

1
1

/
7

1
1

/
9

1
1

/
9

1
1

/
9

1
1

/
9

1
1

/
1

1
1

1
/

1
1

1
1

/
1

1
1

1
/

1
1

1
1

/
1

3
1

1
/

1
3

1
1

/
1

3
1

1
/

1
3

1
1

/
1

5
1

1
/

1
5

1
1

/
1

5
1

1
/

1
5

1
1

/
1

7
1

1
/

1
7

1
1

/
1

7
1

1
/

1
7

1
1

/
1

9
1

1
/

1
9

1
1

/
1

9
1

1
/

1
9

1
1

/
2

1
1

1
/

2
1

1
1

/
2

1
1

1
/

2
1

1
1

/
2

3
1

1
/

2
3

1
1

/
2

3
1

1
/

2
3

1
1

/
2

5
1

1
/

2
5

1
1

/
2

5
1

1
/

2
5

1
1

/
2

7
1

1
/

2
7

1
1

/
2

7
1

1
/

2
7

1
1

/
2

9
1

1
/

2
9

1
1

/
2

9
1

1
/

2
9

1
2

/
1

1
2

/
1

1
2

/
1

1
2

/
1

1
2

/
3

1
2

/
3

1
2

/
3

1
2

/
3

1
2

/
5

1
2

/
5

1
2

/
5

1
2

/
5

1
2

/
7

1
2

/
7

1
2

/
7

1
2

/
7

1
2

/
9

1
2

/
9

1
2

/
9

1
2

/
9

1
2

/
1

1
1

2
/

1
1

1
2

/
1

1
1

2
/

1
1

1
2

/
1

3
1

2
/

1
3

1
2

/
1

3
1

2
/

1
3

1
2

/
1

5
1

2
/

1
5

1
2

/
1

5
1

2
/

1
5

1
2

/
1

7
1

2
/

1
7

1
2

/
1

7
1

2
/

1
7

1
2

/
1

9
1

2
/

1
9

1
2

/
1

9
1

2
/

1
9

1
2

/
2

1
1

2
/

2
1

1
2

/
2

1
1

2
/

2
1

1
2

/
2

3
1

2
/

2
3

1
2

/
2

3
1

2
/

2
3

1
2

/
2

5
1

2
/

2
5

1
2

/
2

5
1

2
/

2
5

1
2

/
2

7
1

2
/

2
7

1
2

/
2

7
1

2
/

2
7

1
2

/
2

9
1

2
/

2
9

1
2

/
2

9
1

2
/

2
9

1
2

/
3

1
1

2
/

3
1

1
2

/
3

1
1

2
/

3
1

1
/

2
1

/
2

1
/

2
1

/
2

1
/

4
1

/
4

1
/

4
1

/
4

1
/

6
1

/
6

1
/

6
1

/
6

1
/

8
1

/
8

1
/

8
1

/
8

1
/

1
0

1
/

1
0

1
/

1
0

1
/

1
0

1
/

1
2

1
/

1
2

1
/

1
2

1
/

1
2

1
/

1
4

1
/

1
4

1
/

1
4

1
/

1
4

1
/

1
6

1
/

1
6

1
/

1
6

1
/

1
6

1
/

1
8

1
/

1
8

1
/

1
8

1
/

1
8

1
/

2
0

1
/

2
0

1
/

2
0

1
/

2
0

1
/

2
2

1
/

2
2

1
/

2
2

1
/

2
2

1
/

2
4

1
/

2
4

1
/

2
4

1
/

2
4

1
/

2
6

1
/

2
6

1
/

2
6

1
/

2
6

1
/

2
8

1
/

2
8

1
/

2
8

1
/

2
8

1
/

3
0

1
/

3
0

1
/

3
0

1
/

3
0

2
/

1
2

/
1

2
/

1
2

/
1

2
/

3
2

/
3

2
/

3
2

/
3

2
/

5
2

/
5

2
/

5
2

/
5

2
/

7
2

/
7

2
/

7
2

/
7

2
/

9
2

/
9

2
/

9
2

/
9

2
/

1
1

2
/

1
1

2
/

1
1

2
/

1
1

2
/

1
3

2
/

1
3

2
/

1
3

2
/

1
3

2
/

1
5

2
/

1
5

2
/

1
5

2
/

1
5

2
/

1
7

2
/

1
7

2
/

1
7

2
/

1
7

2
/

1
9

2
/

1
9

2
/

1
9

2
/

1
9

2
/

2
1

2
/

2
1

2
/

2
1

2
/

2
1

2
/

2
3

2
/

2
3

2
/

2
3

2
/

2
3

2
/

2
5

2
/

2
5

2
/

2
5

2
/

2
5

2
/

2
7

2
/

2
7

2
/

2
7

2
/

2
7

3
/

1
3

/
1

3
/

1
3

/
1

3
/

3
3

/
3

3
/

3
3

/
3

3
/

5
3

/
5

3
/

5
3

/
5

3
/

7
3

/
7

3
/

7
3

/
7

3
/

9
3

/
9

3
/

9
3

/
9

3
/

1
1

3
/

1
1

3
/

1
1

3
/

1
1

3
/

1
3

3
/

1
3

3
/

1
3

3
/

1
3

3
/

1
5

3
/

1
5

3
/

1
5

3
/

1
5

3
/

1
7

3
/

1
7

3
/

1
7

3
/

1
7

3
/

1
9

3
/

1
9

3
/

1
9

3
/

1
9

3
/

2
1

3
/

2
1

3
/

2
1

3
/

2
1

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Realtime Weekend

0.000

0.005

0.010

0.015

0.020

0.025

0.030

1
0

/
2

6
1

0
/

2
6

1
0

/
2

6
1

0
/

2
6

1
0

/
2

8
1

0
/

2
8

1
0

/
2

8
1

0
/

2
8

1
0

/
3

0
1

0
/

3
0

1
0

/
3

0
1

0
/

3
0

1
1

/
1

1
1

/
1

1
1

/
1

1
1

/
1

1
1

/
3

1
1

/
3

1
1

/
3

1
1

/
3

1
1

/
5

1
1

/
5

1
1

/
5

1
1

/
5

1
1

/
7

1
1

/
7

1
1

/
7

1
1

/
7

1
1

/
9

1
1

/
9

1
1

/
9

1
1

/
9

1
1

/
1

1
1

1
/

1
1

1
1

/
1

1
1

1
/

1
1

1
1

/
1

3
1

1
/

1
3

1
1

/
1

3
1

1
/

1
3

1
1

/
1

5
1

1
/

1
5

1
1

/
1

5
1

1
/

1
5

1
1

/
1

7
1

1
/

1
7

1
1

/
1

7
1

1
/

1
7

1
1

/
1

9
1

1
/

1
9

1
1

/
1

9
1

1
/

1
9

1
1

/
2

1
1

1
/

2
1

1
1

/
2

1
1

1
/

2
1

1
1

/
2

3
1

1
/

2
3

1
1

/
2

3
1

1
/

2
3

1
1

/
2

5
1

1
/

2
5

1
1

/
2

5
1

1
/

2
5

1
1

/
2

7
1

1
/

2
7

1
1

/
2

7
1

1
/

2
7

1
1

/
2

9
1

1
/

2
9

1
1

/
2

9
1

1
/

2
9

1
2

/
1

1
2

/
1

1
2

/
1

1
2

/
1

1
2

/
3

1
2

/
3

1
2

/
3

1
2

/
3

1
2

/
5

1
2

/
5

1
2

/
5

1
2

/
5

1
2

/
7

1
2

/
7

1
2

/
7

1
2

/
7

1
2

/
9

1
2

/
9

1
2

/
9

1
2

/
9

1
2

/
1

1
1

2
/

1
1

1
2

/
1

1
1

2
/

1
1

1
2

/
1

3
1

2
/

1
3

1
2

/
1

3
1

2
/

1
3

1
2

/
1

5
1

2
/

1
5

1
2

/
1

5
1

2
/

1
5

1
2

/
1

7
1

2
/

1
7

1
2

/
1

7
1

2
/

1
7

1
2

/
1

9
1

2
/

1
9

1
2

/
1

9
1

2
/

1
9

1
2

/
2

1
1

2
/

2
1

1
2

/
2

1
1

2
/

2
1

1
2

/
2

3
1

2
/

2
3

1
2

/
2

3
1

2
/

2
3

1
2

/
2

5
1

2
/

2
5

1
2

/
2

5
1

2
/

2
5

1
2

/
2

7
1

2
/

2
7

1
2

/
2

7
1

2
/

2
7

1
2

/
2

9
1

2
/

2
9

1
2

/
2

9
1

2
/

2
9

1
2

/
3

1
1

2
/

3
1

1
2

/
3

1
1

2
/

3
1

1
/

2
1

/
2

1
/

2
1

/
2

1
/

4
1

/
4

1
/

4
1

/
4

1
/

6
1

/
6

1
/

6
1

/
6

1
/

8
1

/
8

1
/

8
1

/
8

1
/

1
0

1
/

1
0

1
/

1
0

1
/

1
0

1
/

1
2

1
/

1
2

1
/

1
2

1
/

1
2

1
/

1
4

1
/

1
4

1
/

1
4

1
/

1
4

1
/

1
6

1
/

1
6

1
/

1
6

1
/

1
6

1
/

1
8

1
/

1
8

1
/

1
8

1
/

1
8

1
/

2
0

1
/

2
0

1
/

2
0

1
/

2
0

1
/

2
2

1
/

2
2

1
/

2
2

1
/

2
2

1
/

2
4

1
/

2
4

1
/

2
4

1
/

2
4

1
/

2
6

1
/

2
6

1
/

2
6

1
/

2
6

1
/

2
8

1
/

2
8

1
/

2
8

1
/

2
8

1
/

3
0

1
/

3
0

1
/

3
0

1
/

3
0

2
/

1
2

/
1

2
/

1
2

/
1

2
/

3
2

/
3

2
/

3
2

/
3

2
/

5
2

/
5

2
/

5
2

/
5

2
/

7
2

/
7

2
/

7
2

/
7

2
/

9
2

/
9

2
/

9
2

/
9

2
/

1
1

2
/

1
1

2
/

1
1

2
/

1
1

2
/

1
3

2
/

1
3

2
/

1
3

2
/

1
3

2
/

1
5

2
/

1
5

2
/

1
5

2
/

1
5

2
/

1
7

2
/

1
7

2
/

1
7

2
/

1
7

2
/

1
9

2
/

1
9

2
/

1
9

2
/

1
9

2
/

2
1

2
/

2
1

2
/

2
1

2
/

2
1

2
/

2
3

2
/

2
3

2
/

2
3

2
/

2
3

2
/

2
5

2
/

2
5

2
/

2
5

2
/

2
5

2
/

2
7

2
/

2
7

2
/

2
7

2
/

2
7

3
/

1
3

/
1

3
/

1
3

/
1

3
/

3
3

/
3

3
/

3
3

/
3

3
/

5
3

/
5

3
/

5
3

/
5

3
/

7
3

/
7

3
/

7
3

/
7

3
/

9
3

/
9

3
/

9
3

/
9

3
/

1
1

3
/

1
1

3
/

1
1

3
/

1
1

3
/

1
3

3
/

1
3

3
/

1
3

3
/

1
3

3
/

1
5

3
/

1
5

3
/

1
5

3
/

1
5

3
/

1
7

3
/

1
7

3
/

1
7

3
/

1
7

3
/

1
9

3
/

1
9

3
/

1
9

3
/

1
9

3
/

2
1

3
/

2
1

3
/

2
1

3
/

2
1

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Realtime Weekday

 |     KESTREL - 3



KESTRELKESTRELKESTRELKESTREL

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.52 inchesTotal Period Rainfall: 2.52 inchesTotal Period Rainfall: 2.52 inchesTotal Period Rainfall: 2.52 inches Avg Flow: 0.024 mgd     Peak Flow: 0.058 mgd     Min Flow: 0.006 mgdAvg Flow: 0.024 mgd     Peak Flow: 0.058 mgd     Min Flow: 0.006 mgdAvg Flow: 0.024 mgd     Peak Flow: 0.058 mgd     Min Flow: 0.006 mgdAvg Flow: 0.024 mgd     Peak Flow: 0.058 mgd     Min Flow: 0.006 mgd

 |     KESTREL - 4



KESTRELKESTRELKESTRELKESTREL

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021
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Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 4.14 inchesTotal Period Rainfall: 4.14 inchesTotal Period Rainfall: 4.14 inchesTotal Period Rainfall: 4.14 inches Avg Flow: 0.026 mgd     Peak Flow: 0.051 mgd     Min Flow: 0.007 mgdAvg Flow: 0.026 mgd     Peak Flow: 0.051 mgd     Min Flow: 0.007 mgdAvg Flow: 0.026 mgd     Peak Flow: 0.051 mgd     Min Flow: 0.007 mgdAvg Flow: 0.026 mgd     Peak Flow: 0.051 mgd     Min Flow: 0.007 mgd
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Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.68 inchesTotal Period Rainfall: 1.68 inchesTotal Period Rainfall: 1.68 inchesTotal Period Rainfall: 1.68 inches Avg Flow: 0.024 mgd     Peak Flow: 0.048 mgd     Min Flow: 0.005 mgdAvg Flow: 0.024 mgd     Peak Flow: 0.048 mgd     Min Flow: 0.005 mgdAvg Flow: 0.024 mgd     Peak Flow: 0.048 mgd     Min Flow: 0.005 mgdAvg Flow: 0.024 mgd     Peak Flow: 0.048 mgd     Min Flow: 0.005 mgd
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Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021
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Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.91 inchesTotal Period Rainfall: 1.91 inchesTotal Period Rainfall: 1.91 inchesTotal Period Rainfall: 1.91 inches Avg Flow: 0.024 mgd     Peak Flow: 0.052 mgd     Min Flow: 0.005 mgdAvg Flow: 0.024 mgd     Peak Flow: 0.052 mgd     Min Flow: 0.005 mgdAvg Flow: 0.024 mgd     Peak Flow: 0.052 mgd     Min Flow: 0.005 mgdAvg Flow: 0.024 mgd     Peak Flow: 0.052 mgd     Min Flow: 0.005 mgd
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Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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KESTRELKESTRELKESTRELKESTREL

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.91 inches
Event 1Event 1Event 1Event 1
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 1.91 inches)Storm Event I/I Analysis (Rain = 1.91 inches)Storm Event I/I Analysis (Rain = 1.91 inches)Storm Event I/I Analysis (Rain = 1.91 inches)

0.05Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:
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0.01Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons12,000
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I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.6 inches
Event 2Event 2Event 2Event 2

 

0.00

0.01

0.02

0.03

0.04

0.05

0.06

1
2

/1
3

1
2

/1
4

1
2

/1
5

1
2

/1
6

1
2

/1
7

1
2

/1
8

1
2

/1
9

1
2

/2
0

1
2

/2
1

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6
R

a
in

 (
in

/
h

r)
R

a
in

 (
in

/
h

r)
R

a
in

 (
in

/
h

r)
R

a
in

 (
in

/
h

r)

Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.60 inches)Storm Event I/I Analysis (Rain = 1.60 inches)Storm Event I/I Analysis (Rain = 1.60 inches)Storm Event I/I Analysis (Rain = 1.60 inches)
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Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons3,000
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I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0
2

/2
0

0
2

/2
1

0
2

/2
2

0
2

/2
3

0
2

/2
4

0
2

/2
5

0
2

/2
6

0
2

/2
7

0
2

/2
8

0
3

/0
1

0
3

/0
2

0
3

/0
3

0
3

/0
4

0
3

/0
5

0
3

/0
6

0
3

/0
7

0
3

/0
8

0
3

/0
9

0
3

/1
0

0
3

/1
1

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

F
lo

w
 (

m
g

d
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

R
a

in
 (

in
/

h
r)

Rainfall: 0.82 inches
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.82 inches)Storm Event I/I Analysis (Rain = 0.82 inches)Storm Event I/I Analysis (Rain = 0.82 inches)Storm Event I/I Analysis (Rain = 0.82 inches)

0.04Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

mgd

1.87

CapacityCapacityCapacityCapacity

0.01Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons6,000
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

SHAMROCK

Shamrock Lift Station: Near 32 Shamrock Lane

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: SHAMROCKVicinity Map: SHAMROCKVicinity Map: SHAMROCKVicinity Map: SHAMROCK

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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SHAMROCKSHAMROCKSHAMROCKSHAMROCK

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter:  inches

ADWF:ADWF:ADWF:ADWF: 0.002 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.009 mgd

Street ViewStreet ViewStreet ViewStreet View

Satellite MapSatellite MapSatellite MapSatellite Map

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Shamrock Lift Station: Near 32 

Shamrock Lane

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1985 feet

Coordinates:Coordinates:Coordinates:Coordinates: 122.6803° W, 42.1860° N

City Manhole:City Manhole:City Manhole:City Manhole:
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SHAMROCKSHAMROCKSHAMROCKSHAMROCK

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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SHAMROCKSHAMROCKSHAMROCKSHAMROCK

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.62 inchesTotal Period Rainfall: 2.62 inchesTotal Period Rainfall: 2.62 inchesTotal Period Rainfall: 2.62 inches Avg Flow: 0.001 mgd     Peak Flow: 0.007 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.007 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.007 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.007 mgd     Min Flow: 0.000 mgd
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SHAMROCKSHAMROCKSHAMROCKSHAMROCK

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 3.74 inchesTotal Period Rainfall: 3.74 inchesTotal Period Rainfall: 3.74 inchesTotal Period Rainfall: 3.74 inches Avg Flow: 0.001 mgd     Peak Flow: 0.008 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.008 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.008 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.008 mgd     Min Flow: 0.000 mgd
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SHAMROCKSHAMROCKSHAMROCKSHAMROCK

Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inches Avg Flow: 0.002 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgdAvg Flow: 0.002 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgdAvg Flow: 0.002 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgdAvg Flow: 0.002 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgd
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SHAMROCKSHAMROCKSHAMROCKSHAMROCK

Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.74 inchesTotal Period Rainfall: 1.74 inchesTotal Period Rainfall: 1.74 inchesTotal Period Rainfall: 1.74 inches Avg Flow: 0.002 mgd     Peak Flow: 0.007 mgd     Min Flow: 0.001 mgdAvg Flow: 0.002 mgd     Peak Flow: 0.007 mgd     Min Flow: 0.001 mgdAvg Flow: 0.002 mgd     Peak Flow: 0.007 mgd     Min Flow: 0.001 mgdAvg Flow: 0.002 mgd     Peak Flow: 0.007 mgd     Min Flow: 0.001 mgd
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SHAMROCKSHAMROCKSHAMROCKSHAMROCK

Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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SHAMROCKSHAMROCKSHAMROCKSHAMROCK

I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Total I/I:Total I/I:Total I/I:Total I/I: gallons1,000
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I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.83 inches)Storm Event I/I Analysis (Rain = 0.83 inches)Storm Event I/I Analysis (Rain = 0.83 inches)Storm Event I/I Analysis (Rain = 0.83 inches)
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site:Monitoring Site:Monitoring Site:Monitoring Site:

Location:Location:Location:Location:

WINBURN

Winburn Lift Station: Near 51 Windburn Way

October 30, 2020 - March 17, 2021

Sanitary Sewer Flow Monitoring

City of Ashland, ORCity of Ashland, ORCity of Ashland, ORCity of Ashland, OR

Vicinity Map: WINBURNVicinity Map: WINBURNVicinity Map: WINBURNVicinity Map: WINBURN

Data Summary ReportData Summary ReportData Summary ReportData Summary Report
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WINBURNWINBURNWINBURNWINBURN

Site InformationSite InformationSite InformationSite Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Pipe Diameter:Pipe Diameter:Pipe Diameter:Pipe Diameter:  inches

ADWF:ADWF:ADWF:ADWF: 0.001 mgd

Peak Measured Flow:Peak Measured Flow:Peak Measured Flow:Peak Measured Flow: 0.013 mgd

Street ViewStreet ViewStreet ViewStreet View

Satellite MapSatellite MapSatellite MapSatellite Map

Sanitary MapSanitary MapSanitary MapSanitary Map

Location:Location:Location:Location: Winburn Lift Station: Near 51 

Windburn Way

Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth):Rim Elevation (Earth): 1904 feet

Coordinates:Coordinates:Coordinates:Coordinates: 122.7166° W, 42.1967° N

City Manhole:City Manhole:City Manhole:City Manhole:
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WINBURNWINBURNWINBURNWINBURN

Period Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow TotalsPeriod Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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WINBURNWINBURNWINBURNWINBURN

Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020Flow Summary: 10/30/2020 to 12/4/2020

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.94 inchesTotal Period Rainfall: 2.94 inchesTotal Period Rainfall: 2.94 inchesTotal Period Rainfall: 2.94 inches Avg Flow: 0.001 mgd     Peak Flow: 0.008 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.008 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.008 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.008 mgd     Min Flow: 0.000 mgd
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WINBURNWINBURNWINBURNWINBURN

Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021Flow Summary: 12/5/2020 to 1/9/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 4.75 inchesTotal Period Rainfall: 4.75 inchesTotal Period Rainfall: 4.75 inchesTotal Period Rainfall: 4.75 inches Avg Flow: 0.001 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgd
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WINBURNWINBURNWINBURNWINBURN

Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021Flow Summary: 1/10/2021 to 2/14/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 1.85 inchesTotal Period Rainfall: 1.85 inchesTotal Period Rainfall: 1.85 inchesTotal Period Rainfall: 1.85 inches Avg Flow: 0.001 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.009 mgd     Min Flow: 0.000 mgd
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Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021Flow Summary: 2/15/2021 to 3/21/2021

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Total Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inchesTotal Period Rainfall: 2.01 inches Avg Flow: 0.001 mgd     Peak Flow: 0.013 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.013 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.013 mgd     Min Flow: 0.000 mgdAvg Flow: 0.001 mgd     Peak Flow: 0.013 mgd     Min Flow: 0.000 mgd
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Average Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow HydrographsAverage Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1I/I Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 2.22 inches
Event 1Event 1Event 1Event 1
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Event 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail GraphEvent 1 Detail Graph

Storm Event I/I Analysis (Rain = 2.22 inches)Storm Event I/I Analysis (Rain = 2.22 inches)Storm Event I/I Analysis (Rain = 2.22 inches)Storm Event I/I Analysis (Rain = 2.22 inches)

0.01Peak Flow:Peak Flow:Peak Flow:Peak Flow:

PF:PF:PF:PF:

mgd
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0.00Peak I/I Rate:Peak I/I Rate:Peak I/I Rate:Peak I/I Rate: mgd

Inflow / InfiltrationInflow / InfiltrationInflow / InfiltrationInflow / Infiltration

Total I/I:Total I/I:Total I/I:Total I/I: gallons0
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I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2I/I Summary: Event 2

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.82 inches
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Event 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail GraphEvent 2 Detail Graph

Storm Event I/I Analysis (Rain = 1.82 inches)Storm Event I/I Analysis (Rain = 1.82 inches)Storm Event I/I Analysis (Rain = 1.82 inches)Storm Event I/I Analysis (Rain = 1.82 inches)
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Total I/I:Total I/I:Total I/I:Total I/I: gallons2,000

 |     WINBURN - 10



WINBURNWINBURNWINBURNWINBURN

I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3I/I Summary: Event 3

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring PeriodBaseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 0.9 inches
Event 3Event 3Event 3Event 3
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Event 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail GraphEvent 3 Detail Graph

Storm Event I/I Analysis (Rain = 0.90 inches)Storm Event I/I Analysis (Rain = 0.90 inches)Storm Event I/I Analysis (Rain = 0.90 inches)Storm Event I/I Analysis (Rain = 0.90 inches)
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Total I/I:Total I/I:Total I/I:Total I/I: gallons2,000
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No

. Address Basin Material 1

Amount 

Material 1 (ft) Material 2

Amount 

Material 2 (ft) Material 3

Amount 

Material 3 (ft)

Root 

Intrusion

Grease 

Accumulation Offset Joints Bellies

Warped or 

Bulged

Flowing Clear 

Water Knock-in Tap

Circumferential 

Cracks

Running 

Cracks Additional Comments/Notes

1 599 Thornton 1 PVC? 20.7 Clay 3 N/A N/A No No No No No No No No No

Looks almost completely 

clogged where it meets main

2 100 Schofield 2a *Video is less than 1 second

3 1325 Ashland Mine Rd 2b Clay? 1.2 PVC 51.3 N/A N/A No No Yes No No Yes No No No

PVC cleanout at 35 feet with 

offset joints, 3 vertical bends

4 105 Westwood 3 PVC 130.5 N/A N/A N/A N/A No No No No Yes Yes No No No

5 759 Willow 4a PVC 0.6 Clay 10.4 Cast Iron 27.1 No No Yes No No Yes No No No

Plant debris/hay in first foot of 

side sewer; corrosion in cast 

iron portion

6 142 Nevada St 4 Conc 32 PVC 5 Conc 13.1 No No Yes No No No No No No

7 771 Helman St 4b/4c PVC 74.7 N/A N/A N/A N/A No No No No No Yes No No No

8 455 N Laurel 4d PVC 30.5 Conc 14.5 N/A N/A No Yes No Yes No No Yes? No No

9 495 Poplar 4f ABS 7.2 PVC 85.5 N/A N/A No Yes No No No No No No No

Approximately 66 feet in large 

grease/sewage deposit blocks 

camera.  At approximately 89 

feet camera view clears but is 

still fogged by some 

grease/sewage

10 143 Nutley 4g PVC 34.1 N/A N/A N/A N/A No No Yes No No Yes No No No

11 87 Granite 4 *Video is less than 1 second

12 155 Scenic 4 *Video is less than 1 second

13 420 Granite 4 ABS 8.9 PVC 81.1 Conc 16 No No Yes No No Yes No No No

High volume of flowing clear 

water throughout; appears that 

runoff water is flowing into the 

cleanout. Final 11 feet is PVC, 

changes to 4th material.

14 160 Meade 4k Conc 8 PVC 30.9 Conc 93.7 No Yes No Yes No No No No No

Plant debris near cleanout; belly 

at 38.9 feet, camera view is 

obstructed from approximately 

38.9 feet to approximately 53 

feet; camera view is obstructed 

at connection with mainline

15 155 Terrace 4 ? 68.1 N/A N/A N/A N/A Yes Yes No No Yes No No No No

Video is blurry, hard to see 

defects; video goes into the 

mainline for roughly 75 feet 

(operator error).

16 441 Terrace St 4 *Video is less than 1 second

17 515 E Main 4 Conc 82 PVC 3.6 N/A N/A

Camera is blocked intermittently 

due to deep water and toilet 

paper? and rocks? in pipe.

18 277 Fifth St 4 PVC 28.9 Clay 20 Yes Yes Yes Yes? Toilet paper present in pipe

19 582 C St 4 PVC 92.4 N/A N/A N/A N/A Yes

Particulates present near 

cleanout; camera view 

obstructed from 54.4 feet to 

73.3 feet

20 110 8th St 4 PVC 67.4 Camera view is foggy

21 783 Roca 4 ABS 61.5 PVC 2 Conc 1.6 Yes Yes

Clear water in belly; inspector 

notes a possible cleanout at 62.8 

feet

22 809 Beach St 4 Clay? Yes Yes?

Excessive root mass at 36.3 feet 

so thick the camera could not 

pass it; abandonded at 40.9 feet

23 684 Liberty St 4 *Video is less than 1 second

VIDEO FINDINGSAPPENDIX B SIDE SEWER CONDITION SUMMARY

Page 1 of 6



No

. Address Basin Material 1

Amount 

Material 1 (ft) Material 2

Amount 

Material 2 (ft) Material 3

Amount 

Material 3 (ft)

Root 

Intrusion

Grease 

Accumulation Offset Joints Bellies

Warped or 

Bulged

Flowing Clear 

Water Knock-in Tap

Circumferential 

Cracks

Running 

Cracks Additional Comments/Notes

24 1000 Henry 4j Conc 68.7 PVC 2.7 Yes

Underwater with 

particulates;substantial roots in 

line; low visability from 

beginning to 27.9 feet; camera 

foggs at approximately 55 feet

25 465 Taylor St 4 *Video is less than 1 second

26 1180 Prospect 4j Conc 72.8 Yes

Something is obstructing most 

of camera view; hard to identify 

anything

27 606 Oak St 5 Conc 33.8 PVC 3.1 Conc 40.7 Yes Yes?

28 908 Oak St 5 PVC 31.7 Clay? 13.8 Yes Yes?

Vertical tap? At clay material 

change

29 770 Kestral Pkwy 7 *Video is less than 1 second

30 1287 Orchid 8 *Video is less than 1 second

31 1244 Munson 8 PVC 94.1

32 1095 B St 8 *Video is less than 1 second

33 1201 Iowa St 8 Orangeburg? 39.8 Yes Yes Yes?

Camera blocked from 

approximately 16.3 feet to 26.5 

feet; lots of bugs

34 1200 E Main St 8 *Video is less than 1 second

35 330 Bridge 9 Cast Iron 8.3 PVC 57.7 Orangeburg 6.8 Yes?

4 changes in material overall: 

cast iron, pvc, orangeburg, pvc

36 1341 Iowa St 9 Orangeburg? 45 PVC 2.5 Yes

37 455 Walker 9 *Video is less than 1 second

38 1085 Bellview 9 *Video is less than 1 second

39 1163 Bellview 9 PVC 66.7 Orangeburg? 41.5 Yes? Yes? Yes?

Brown/black sludge covers 

camera at approximately 55.7 

feet until end of video; 

abandonded at 108 feet due to 

angle point

40 1031 Park St 9 PVC 93.7

41 913 Garden St 9 Orangeburg? 30.7 Yes Yes Really warped the entire stretch 

42 1980 Nezla St 9 *Video is less than 1 second

43 759 Faith St 10 *Video is less than 1 second

44 1751 Homes St 10 Conc? 166.2 Yes?

Survey camera not long enough 

to reach mainline

45 1860 Ashland St 10 *Video is less than 1 second

46 2688 Clay Creek 11 PVC 56.3 Yes?

47 2837 Barbara 11 *Video is less than 1 second

48 2999 Barbara 11 *Video is less than 1 second

49 641 Spring Creek 12 *Video is less than 1 second

50 775 St Andrews 12 *Video is less than 1 second

51 1114 Oak Knoll Dr 12 ABS 64.5 PVC 28.9 Yes

camera blocked in belly from 

approximately 68.1 feet to 

approximately 92.5 feet

VIDEO FINDINGS     APPENDIX B SIDE SEWER CONDITION SUMMARY
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No. Address Inspection Date

Customer 

Survey 

Received?

Backed Up In 

Past 10 Years? If yes, State Cause

Replaced in 

Past 20 Years?

Maintenance 

Performed?

Maintenance 

Type

Any roof-drain downspouts, foundation 

drains, yard, patio, or driveway drains 

connected to side sewer? If yes, which ones?

1. Which of these is below your 

house? (List for primary residence)

If Other, please 

specify

2. Is there a sump 

pump in that 

space?

1 599 Thornton 7/13/2021 Yes No No No No N/A Basement N/A No

2 100 Schofield 7/14/2021 No X N/A

3 1325 Ashland Mine Rd 7/15/2021 Yes No No No No N/A Crawl Space N/A Yes

4 105 Westwood 7/26/2021 Yes No No No No N/A Crawl Space N/A No

5 759 Willow 7/21/2021 Yes No No Yes

Broken line fixed 

when gas 

company put gas 

line in No N/A Crawl Space N/A Yes

6 142 Nevada St 7/21/2021 Yes No No No No N/A Crawl Space N/A Yes

7 771 Helman St 7/26/2021 Yes No No No No N/A Crawl Space N/A No

8 455 N Laurel 7/21/2021 Yes No No Yes T and cleanout No N/A Crawl Space N/A Yes

9 495 Poplar 8/2/2021 No X N/A

10 143 Nutley 7/29/2021 Yes No Yes No No N/A Crawl Space N/A Yes

11 87 Granite 7/29/2021 Yes Yes Tree roots No Yes Snake; added No N/A Crawl Space N/A Yes

12 155 Scenic 7/29/2021 Yes No No No No N/A Slab N/A Unsure

13 420 Granite 8/3/2021 No X N/A

14 160 Meade 7/22/2021 Yes No No No No N/A Basement N/A Unsure

15 155 Terrace 7/22/2021 Yes No No No No N/A Crawl Space N/A Yes

16 441 Terrace St 8/3/2021 Yes No Yes No No N/A Basement N/A No

17 515 E Main 7/26/2021 No X N/A

18 277 Fifth St 7/27/2021 Yes No No Yes Snaked No N/A Crawl Space N/A Yes

19 582 C St 7/28/2021 Yes No No No No N/A Crawl Space N/A Yes

20 110 8th St 8/3/2021 Yes No No No No N/A N/A No

21 783 Roca 7/13/2021 Yes No Yes No No N/A Crawl Space N/A No

22 809 Beach St 7/13/2021 Yes Yes Clogged, roots No Yes Sewer snake No N/A Basement N/A No

23 684 Liberty St 7/15/2021 Yes No No No No N/A Basement N/A No

24 1000 Henry 6/15/2021 Yes No No No No N/A Slab N/A No

25 465 Taylor St 7/27/2021 Yes No No No No N/A Slab N/A Unsure

26 1180 Prospect 8/3/2021 No X N/A

27 606 Oak St 7/22/2021 Yes No No No No N/A Crawl Space N/A Yes

28 908 Oak St 7/22/2021 Yes Yes Roots No Yes Snaked No N/A Crawl Space N/A Yes

29 770 Kestral Pkwy 7/28/2021 Yes No Yes No No N/A Crawl Space N/A Yes

30 1287 Orchid 8/2/2021 No

31 1244 Munson 8/2/2021 No

32 1095 B St 8/3/2021 No

33 1201 Iowa St 8/4/2021 Yes Yes

Lines blocked, too 

much toilet paper No Yes Snaked, flushed No N/A Crawl Space N/A No

34 1200 E Main St 8/5/2021 No

35 330 Bridge 8/5/2021 Yes Yes Roots Yes Yes Snaked No N/A Slab N/A No

36 1341 Iowa St 7/27/2021 Yes No Yes No No N/A Crawl Space N/A Yes

37 455 Walker 7/20/2021 No

38 1085 Bellview 7/13/2021 Yes No No Yes Snaked, cleanout No N/A Crawl Space N/A No

39 1163 Bellview 7/13/2021 Yes Yes Roots in latteral Yes Yes

Half of line 

replaced with PVC No N/A Basement N/A No

40 1031 Park St 7/13/2021 Yes No Yes Yes New sewer line No N/A Crawl Space N/A No

41 913 Garden St 7/14/2021 Yes No No No No N/A Crawl Space N/A No

42 1980 Nezla St 7/14/2021 Yes No No No No N/A Basement N/A No

43 759 Faith St 7/14/2021 No

44 1751 Homes St 7/28/2021 Yes Yes Blockage debris No Yes Snaked No N/A Slab N/A No

45 1860 Ashland St 8/4/2021 No

46 2688 Clay Creek 7/20/2021 No

CUSTOMER SURVEYS
QUESTIONS 1 & 2     APPENDIX B SIDE SEWER CONDITION SUMMARY
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No. Address Inspection Date

Customer 

Survey 

Received?

Backed Up In 

Past 10 Years? If yes, State Cause

Replaced in 

Past 20 Years?

Maintenance 

Performed?

Maintenance 

Type

Any roof-drain downspouts, foundation 

drains, yard, patio, or driveway drains 

connected to side sewer? If yes, which ones?

1. Which of these is below your 

house? (List for primary residence)

If Other, please 

specify

2. Is there a sump 

pump in that 

space?

47 2837 Barbara 8/5/2021 No

48 2999 Barbara 7/20/2021 No

49 641 Spring Creek 7/20/2021 No

50 775 St Andrews 7/20/2021 No

51 1114 Oak Knoll Dr 7/20/2021 No

CUSTOMER SURVEYS
QUESTIONS 1 & 2     APPENDIX B SIDE SEWER CONDITION SUMMARY
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No. Address

3. If sump pump exists, where 

does water from your indoor 

sump pump go?

4. Do you have an 

outdoor sump pump?

5. Where does the water 

from your outdoor sump 

pump go?

6. If you have multiple indoor or outdoor sump pumps on 

your property, please state where the others are located 

and where the water goes.

7. Make, model, year 

installed of sump(s)

8. Digital Photo of sump 

pump?

9. If you were unsure about whether you 

have a sump pump or other sump pump 

details can we contact you? Customer Contact Info

1 599 Thornton No No N/A

2 100 Schofield

3 1325 Ashland Mine Rd Onto the ground outside No No No

4 105 Westwood No No No

5 759 Willow Into the storm drain Yes Into the storm drain No No

6 142 Nevada St Unsure No No No

7 771 Helman St No No No

8 455 N Laurel Into the storm drain Yes Into the storm drain 1 - Indoor underneath crawlspace to move groundwater in ~ 2 y/o and 8 y/o Green No Yes drewfbaily@gmail.com

9 495 Poplar

10 143 Nutley Onto the ground outside No No No

11 87 Granite Unsure Unsure No No

12 155 Scenic Unsure No No

13 420 Granite

14 160 Meade Unsure No No

15 155 Terrace Onto the ground outside No No No

16 441 Terrace St No No N/A

17 515 E Main

18 277 Fifth St Onto the ground outside No No No

19 582 C St Unsure No No No

20 110 8th St No No N/A

21 783 Roca No No N/A

22 809 Beach St No No N/A

23 684 Liberty St No No N/A

24 1000 Henry No No N/A

25 465 Taylor St Unsure No No

26 1180 Prospect

27 606 Oak St Onto the ground outside No No No

28 908 Oak St Unsure No No No

29 770 Kestral Pkwy Unsure Unsure No No

30 1287 Orchid

31 1244 Munson

32 1095 B St

33 1201 Iowa St No No N/A

34 1200 E Main St

35 330 Bridge No No N/A

36 1341 Iowa St Onto the ground outside No No No

37 455 Walker

38 1085 Bellview No No N/A

39 1163 Bellview No No N/A

40 1031 Park St No No N/A

41 913 Garden St No No N/A

42 1980 Nezla St No No N/A

43 759 Faith St

44 1751 Homes St No No N/A

45 1860 Ashland St

46 2688 Clay Creek

47 2837 Barbara

CUSTOMER SURVEYS
QUESTIONS 3 - 9     APPENDIX B SIDE SEWER CONDITION SUMMARY

Page 5 of 6



No. Address

3. If sump pump exists, where 

does water from your indoor 

sump pump go?

4. Do you have an 

outdoor sump pump?

5. Where does the water 

from your outdoor sump 

pump go?

6. If you have multiple indoor or outdoor sump pumps on 

your property, please state where the others are located 

and where the water goes.

7. Make, model, year 

installed of sump(s)

8. Digital Photo of sump 

pump?

9. If you were unsure about whether you 

have a sump pump or other sump pump 

details can we contact you? Customer Contact Info

48 2999 Barbara

49 641 Spring Creek

50 775 St Andrews

51 1114 Oak Knoll Dr

CUSTOMER SURVEYS
QUESTIONS 3 - 9     APPENDIX B SIDE SEWER CONDITION SUMMARY
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Ashland Creek LS

Location/address: Located at NE corner of WWTP - 1195 Oak St.

Date, weather, etc: 6/16/20, light rain

Pump Station Data

Criteria Field Data

Pump Station Configuration Triplex submersible

Structural/Wetwell Condition Not inspected; condition assumed good

Pump Configuration/Type Fixed-speed WEMCO pumps

Other Piping/Equipment Layout Observations Discharge piping and controls are above grade

Date Pumps, Pump Motors, Valves Replaced Per Apr 2012 SSMP, impellers were recently upgraded

Pump Manufacturer WEMCO

Pump Duty Point/Capacity

Total station capacity 4,000 - 4,600 gpm (with 2 pumps at full motor speed and 1 pump at 50% speed). Rare for more than 1 pump to run; occasionally 2 

run. The WWTP headworks and UV treatment is the bottleneck at the plant, not the capacity of the Ashland Creek LS (this is why all 3 pumps are never run 

at full speed).

Pump HP 75

Other Pump Data

Motor Manufacturer
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Ashland Creek LS

Motor Speed 1550 RPM

Other Mechanical Observations

Presence/Location of Suction Pressure Gauge Not observed

Presence/Location of Discharge Pressure Gauge Discharge header, above grade

Presence/Location of Flow Meter Not directly observed, but station does have a flowmeter on the discharge side.

Presence/Location of Throttling Valve Not observed

Level Control Type Transducer, backup floats. Floats are currently running through PLC/UPS - City is reconfiguring to run LS manually.

Grit/Grease Removal Events, Pump Ragging/Obstruction 

Events
No significant issues w/ accumulation except on pump chains. Pumps are pulled once a year for cleaning.

Overflow Point Manhole to north.

Overflow Discharge Location Overflow would flow across adjacent vacant/City property and eventually flow into creek.

Average Time to Overflow N/A

EPA Reliability Class Class II
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Ashland Creek LS

Auxiliary Power Type Permanent diesel generator

Auxiliary Power Location/Response Time Generator is located on site - runs WWTP and LS

Generator Output Not observed

Fuel Tank Capacity Not observed

Transfer Switch Not observed

Alarm Telemetry Type Connected to SCADA system with fiber. SCADA system has autodialer. There are some glitches w/ the autodialer that the City is addressing.

Other Emergency Feature/Control Observations

Lighting N/A

HVAC N/A

Other Electrical Data

Vehicle Access Straightforward

Personnel Access Straightforward
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Ashland Creek LS

Equipment Removal Access Gantry

Safety/Fire Protection N/A

Site and Facility Security Located on WWTP site, which is secured with a gate

Odor Complaints None

Flooding None

Open Space/Aesthetics Observations N/A, on WWTP site

Force Main Data

Criteria Field Data

Length 890'

Material Unknown. Assumed DI/PVC/HDPE due to date of station construction

Profile No known issues

Discharge Location WWTP headworks

Air Release Valves Not observed
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Ashland Creek LS

Vacuum Release Valves Not observed

Forcemain Repair Events No known issues

Other Data

Criteria Field Data

Treatment Processes? N/A

Atypical Recurrent Maintenence

Other Pertinent Information Portable generator for other lift stations located on WWTP site.
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: North Main LS

Location/address: North Main St and Highway 99

Date, weather, etc: 6/16/20, light rain

Pump Station Data

Criteria Field Data

Pump Station Configuration Duplex submersible; Romtec package station

Structural/Wetwell Condition Good

Pump Configuration/Type Constant-speed

Other Piping/Equipment Layout Observations Piping and control panel located above-grade

Date Pumps, Pump Motors, Valves Replaced c. 2007

Pump Manufacturer Flygt

Pump Duty Point/Capacity 490 gpm @ 49' TDH

Pump HP 10

Other Pump Data

Motor Manufacturer
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: North Main LS

Motor Speed 1735 rpm

Other Mechanical Observations

Presence/Location of Suction Pressure Gauge Not observed

Presence/Location of Discharge Pressure Gauge Discharge vault

Presence/Location of Flow Meter None

Presence/Location of Throttling Valve Not observed

Level Control Type Transducer w/ backup float system

Grit/Grease Removal Events, Pump Ragging/Obstruction 

Events
None of significance

Overflow Point Wetwell would be first overflow point

Overflow Discharge Location Would overflow into street

Average Time to Overflow Estimated 1 hour. City would utilize vactor truck, then generator to address failure of LS.

EPA Reliability Class Class II
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: North Main LS

Auxiliary Power Type Portable diesel generator

Auxiliary Power Location/Response Time Generator would be trailered to LS from WWTP. City estimates they could respond to an alarm before an overflow occurred.

Generator Output Not observed

Fuel Tank Capacity Not observed

Transfer Switch Not observed

Alarm Telemetry Type LS is connected to SCADA with fiber. Has autodialer.

Other Emergency Feature/Control Observations

Lighting N/A

HVAC N/A

Other Electrical Data

Vehicle Access Straightforward

Personnel Access Straightforward
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: North Main LS

Equipment Removal Access Easy access to hatch; no cranes/etc located onsite

Safety/Fire Protection N/A

Site and Facility Security Site security is limited, but there have been few issues with vandalism besides minor graffitti.

Odor Complaints None

Flooding Not an issue

Open Space/Aesthetics Observations N/A

Force Main Data

Criteria Field Data

Length 600'+

Material AC

Profile Not observed

Discharge Location East of LS

Air Release Valves Not observed
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: North Main LS

Vacuum Release Valves Not observed

Forcemain Repair Events
Although the FM is aging and constructed of AC, the City has had few issues with it and does not see replacing it as a priority. Street upgrades have been 

discussed along the FM alignment, and the FM could be replaced in conjunction with these upgrades.

Other Data

Criteria Field Data

Treatment Processes? N/A

Atypical Recurrent Maintenence None

Other Pertinent Information
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Grandview LS

Location/address: Grandview Drive and Wrights Creek Drive

Date, weather, etc: 6/16/2020, light rain

Pump Station Data

Criteria Field Data

Pump Station Configuration Duplex submersible, Romtec package station. Basin is 100% residential, mostly concrete mains. I/I is not perceived to be a significant issue with this LS.

Structural/Wetwell Condition Good

Pump Configuration/Type Fixed speed

Other Piping/Equipment Layout Observations Essentially identical to North Main LS. City prefers this submersible configuration and will likely use it for future lift station replacements where feasible.

Date Pumps, Pump Motors, Valves Replaced Brand new station - 2018

Pump Manufacturer Flygt

Pump Duty Point/Capacity 154 gpm @ 156' TDH

Pump HP 4

Other Pump Data

Motor Manufacturer
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Grandview LS

Motor Speed 3415 rpm

Other Mechanical Observations

Presence/Location of Suction Pressure Gauge Not observed

Presence/Location of Discharge Pressure Gauge Not observed

Presence/Location of Flow Meter None

Presence/Location of Throttling Valve Not observed

Level Control Type Transducer w/ backup floats

Grit/Grease Removal Events, Pump Ragging/Obstruction 

Events
None of significance

Overflow Point Wetwell

Overflow Discharge Location Would overflow into nearby creek

Average Time to Overflow City expects to be able to respond after alarm to prevent an overflow at this LS

EPA Reliability Class Likely Class II, possible Class I due to relatively close proximity to creek
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Grandview LS

Auxiliary Power Type Portable generator; connection point at LS control panel

Auxiliary Power Location/Response Time Generator would be trailered to LS from WWTP

Generator Output Not observed

Fuel Tank Capacity Not observed

Transfer Switch Not observed

Alarm Telemetry Type Connected to SCADA with fiber, has autodialer

Other Emergency Feature/Control Observations

Lighting N/A

HVAC N/A

Other Electrical Data

Vehicle Access Straightforward

Personnel Access Straightforward
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Grandview LS

Equipment Removal Access No lifting equipment on site, but easy access

Safety/Fire Protection N/A

Site and Facility Security Site not secured, but no significant issues

Odor Complaints None of significance. Previous station installed on site did have odor issues.

Flooding None

Open Space/Aesthetics Observations Station is relatively inconspicuous

Force Main Data

Criteria Field Data

Length 400'

Material C900 PVC

Profile Not observed

Discharge Location North of lift station

Air Release Valves Not observed

Page 14 of 35

     APPENDIX C

Page 14 of 35



City of Ashland SSMP Lift Station Facility Visits

Pump Station: Grandview LS

Vacuum Release Valves Not observed

Forcemain Repair Events None; relatively-new. City-installed FM in 2018.

Other Data

Criteria Field Data

Treatment Processes?

Atypical Recurrent Maintenence

Other Pertinent Information
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Winburn LS

Location/address: 51 Winburn Way - adjacent to Community Development and Public Works building (in parking lot)

Date, weather, etc: 6/16/2020, light rain

Pump Station Data

Criteria Field Data

Pump Station Configuration Submersible. Very small lift station that has only 2 buildings + bathroom tributary to it.

Structural/Wetwell Condition Good condition

Pump Configuration/Type Fixed speed

Other Piping/Equipment Layout Observations Wetwell is located away from control panel/backup generator

Date Pumps, Pump Motors, Valves Replaced Assumed original equipment from 1999

Pump Manufacturer Flygt

Pump Duty Point/Capacity 150 gpm @ 17' TDH

Pump HP 3

Other Pump Data

Motor Manufacturer
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Winburn LS

Motor Speed

Other Mechanical Observations

Presence/Location of Suction Pressure Gauge Not observed

Presence/Location of Discharge Pressure Gauge Not observed

Presence/Location of Flow Meter None

Presence/Location of Throttling Valve Not observed

Level Control Type Transducer w/ backup floats

Grit/Grease Removal Events, Pump Ragging/Obstruction 

Events
Station is generally low maintenance; only occasional issues

Overflow Point Wetwell

Overflow Discharge Location Would flow into creek

Average Time to Overflow Overflows at this station are generally not an issue. The station has been left of accidentally for a week, and it did not overflow the wetwell.

EPA Reliability Class Likely Class I due to proximity to creek
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Winburn LS

Auxiliary Power Type On-site generator powers City building and LS

Auxiliary Power Location/Response Time On-site

Generator Output Not observed

Fuel Tank Capacity Not observed

Transfer Switch Not observed

Alarm Telemetry Type Connected to SCADA system with fiber. Has autodialer.

Other Emergency Feature/Control Observations

Lighting N/A

HVAC N/A

Other Electrical Data Clearances around control panel are tight.

Vehicle Access Straightforward

Personnel Access Straightforward
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Winburn LS

Equipment Removal Access No on-site lifting equipment, but access is straightforward.

Safety/Fire Protection N/A

Site and Facility Security Generator/control panel area is fenced.

Odor Complaints None, even though wetwell is adjacent to relatively-busy public sidewalk.

Flooding None

Open Space/Aesthetics Observations Station is relatively inconspicuous

Force Main Data

Criteria Field Data

Length 145'

Material DI

Profile Not observed. City staff did not know if FM was bored under creek or on bridge.

Discharge Location North of creek

Air Release Valves Not observed
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Winburn LS

Vacuum Release Valves Not observed

Forcemain Repair Events None

Other Data

Criteria Field Data

Treatment Processes? N/A

Atypical Recurrent Maintenence None

Other Pertinent Information
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Creek Drive LS

Location/address: Creek Drive, between Meadow Drive roads

Date, weather, etc: 6/16/2020, light rain

Pump Station Data

Criteria Field Data

Pump Station Configuration
Submersible, single pump. Pump station is not strictly necessary for WW flow, but minimizes surcharging and solids deposition in upstream manhole. If LS 

fails, upstream manhole surcharges and WW overflows by gravity into the downstream collection system. See sketch w/ facility visit photos.

Structural/Wetwell Condition No known issues

Pump Configuration/Type Fixed-speed

Other Piping/Equipment Layout Observations

Date Pumps, Pump Motors, Valves Replaced Assumed original from 2001.

Pump Manufacturer Flygt

Pump Duty Point/Capacity 150 gpm @ 20' TDH

Pump HP 3

Other Pump Data

Motor Manufacturer

Page 21 of 35

     APPENDIX C

Page 21 of 35



City of Ashland SSMP Lift Station Facility Visits

Pump Station: Creek Drive LS

Motor Speed

Other Mechanical Observations

Presence/Location of Suction Pressure Gauge Not observed

Presence/Location of Discharge Pressure Gauge Not observed

Presence/Location of Flow Meter None

Presence/Location of Throttling Valve Not observed

Level Control Type Floats

Grit/Grease Removal Events, Pump Ragging/Obstruction 

Events
None noted

Overflow Point Gravity overflow to downstream basin

Overflow Discharge Location

Average Time to Overflow

EPA Reliability Class N/A
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Creek Drive LS

Auxiliary Power Type N/A

Auxiliary Power Location/Response Time N/A

Generator Output N/A

Fuel Tank Capacity N/A

Transfer Switch N/A

Alarm Telemetry Type Not connected to SCADA system. Has red light; neighbors call if LS is offline.

Other Emergency Feature/Control Observations

Lighting N/A

HVAC N/A

Other Electrical Data

Vehicle Access Straightforward

Personnel Access Straightforward
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Creek Drive LS

Equipment Removal Access No lifting equipment onsite; access is straightforward

Safety/Fire Protection N/A

Site and Facility Security None; no issues noted

Odor Complaints None noted

Flooding None noted

Open Space/Aesthetics Observations Station is relatively inconspicuous

Force Main Data

Criteria Field Data

Length 32'

Material DI

Profile Not observed - FM is very short

Discharge Location Discharge manhole is located near station

Air Release Valves Not observed
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Creek Drive LS

Vacuum Release Valves Not observed

Forcemain Repair Events None noted

Other Data

Criteria Field Data

Treatment Processes? N/A

Atypical Recurrent Maintenence None noted

Other Pertinent Information Upstream basin sewer mains are mostly PVC - not a lot of I/I is suspected.
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Shamrock LS

Location/address: Shamrock Lane (off of Ashland St. next to cemetery and in front of American Mini Storage)

Date, weather, etc: 6/16/20, light rain

Pump Station Data

Criteria Field Data

Pump Station Configuration Duplex wetwell/drywell. This is by far the City's oldest station (constructed 1972). The tributary area to the lift station is very small.

Structural/Wetwell Condition Condition is good, particularly considering the age of the LS.

Pump Configuration/Type Fixed speed, vertical pumps

Other Piping/Equipment Layout Observations

Date Pumps, Pump Motors, Valves Replaced City believes equipment to be original (1972)

Pump Manufacturer Chicago

Pump Duty Point/Capacity 100 gpm @ 42' TDH

Pump HP 5

Other Pump Data

Motor Manufacturer
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Shamrock LS

Motor Speed

Other Mechanical Observations

Presence/Location of Suction Pressure Gauge Not observed

Presence/Location of Discharge Pressure Gauge Not observed

Presence/Location of Flow Meter None

Presence/Location of Throttling Valve Not observed

Level Control Type Transducer and floats

Grit/Grease Removal Events, Pump Ragging/Obstruction 

Events
Occasional motor-pump coupling failures, causes low-amp alarm

Overflow Point Wetwell

Overflow Discharge Location Would flow into adjacent creek

Average Time to Overflow Overflows are unlikely because flow is very low; station has been left off and hit high alarm

EPA Reliability Class Likely Class I due to proximity to creek
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Shamrock LS

Auxiliary Power Type Portable generator

Auxiliary Power Location/Response Time Unlikely to be a concern

Generator Output Not observed

Fuel Tank Capacity Not observed

Transfer Switch Station has coupling for portable generator

Alarm Telemetry Type SCADA connection via fiber, autodialer

Other Emergency Feature/Control Observations

Lighting N/A

HVAC N/A

Other Electrical Data

Vehicle Access Straightforward

Personnel Access Straightforward
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Shamrock LS

Equipment Removal Access No lifting equipment, but straightforward access. Pumps not directly under drywell hatch.

Safety/Fire Protection Equipment needed to access confined space drywell

Site and Facility Security No site security, but vandalism has not been an issue

Odor Complaints None

Flooding None

Open Space/Aesthetics Observations No concerns

Force Main Data

Criteria Field Data

Length 238'

Material Steel

Profile Not observed

Discharge Location Gravity main south of LS

Air Release Valves Not observed
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Shamrock LS

Vacuum Release Valves Not observed

Forcemain Repair Events No known issues

Other Data

Criteria Field Data

Treatment Processes? N/A

Atypical Recurrent Maintenence None

Other Pertinent Information This station could potentially be converted to gravity by connecting to sewer line near cemetery. The feasibility of this has not been evaluated in detail.
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Kestrel/North Mountain LS

Location/address: E Nevada Street and Kestrel Parkway

Date, weather, etc: 6/16/20, light rain

Pump Station Data

Criteria Field Data

Pump Station Configuration Duplex suction-lift self-prime

Structural/Wetwell Condition Good

Pump Configuration/Type Fixed-speed

Other Piping/Equipment Layout Observations Pumps are above-ground in fiberglass enclosure

Date Pumps, Pump Motors, Valves Replaced Original to 1994?

Pump Manufacturer HYDR-O-MATIC

Pump Duty Point/Capacity 520 gpm @ 23' TDH

Pump HP 7.5

Other Pump Data

Motor Manufacturer

Page 31 of 35

     APPENDIX C

Page 31 of 35



City of Ashland SSMP Lift Station Facility Visits

Pump Station: Kestrel/North Mountain LS

Motor Speed

Other Mechanical Observations
Station squeals at startup; City has tried to fix but w/o luck.

Station runs for shorter periods only, about 20 seconds. Frequent cycles. City has some concerns this may be inefficient from an energy usage standpoint.

Presence/Location of Suction Pressure Gauge Inside fiberglass enclosure

Presence/Location of Discharge Pressure Gauge Inside fiberglass enclosure

Presence/Location of Flow Meter None

Presence/Location of Throttling Valve Not observed

Level Control Type Transducer w/ backup floats

Grit/Grease Removal Events, Pump Ragging/Obstruction 

Events

Station loses prime occasionally; clapper valves rag up, causing LS to lose prime. Sometimes the issue clears itself, sometimes staff must respond.

Grease is also an issue; FOG from nearby senior living center is a perpetual problem, even with reminders to property owner.

Overflow Point Manhole in street to east, adjacent to LS

Overflow Discharge Location Flows into storm drain which drains into creek

Average Time to Overflow Estimated 1 hr if power lost; may be less during morning peak hour flow

EPA Reliability Class Possibly Class I due to proximity to creek
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Kestrel/North Mountain LS

Auxiliary Power Type Portable generator

Auxiliary Power Location/Response Time Located at WWTP

Generator Output Not observed

Fuel Tank Capacity Not observed

Transfer Switch LS has connection point for portable generator

Alarm Telemetry Type Connected to SCADA with fiber; has autodialer

Other Emergency Feature/Control Observations

Lighting N/A

HVAC N/A

Other Electrical Data

Vehicle Access Straightforward

Personnel Access Straightforward
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Kestrel/North Mountain LS

Equipment Removal Access No lifting equipment on site; access is straightforward

Safety/Fire Protection N/A

Site and Facility Security SIte is fenced, pumps are under fiberglass cover

Odor Complaints None noted

Flooding None noted

Open Space/Aesthetics Observations LS is relatively concealed from nearby houses

Force Main Data

Criteria Field Data

Length 400'+

Material Steel

Profile Not observed. City not sure if FM is bored under creek or crosses on a bridge somewhere.

Discharge Location Interceptor west of creek

Air Release Valves Not observed
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City of Ashland SSMP Lift Station Facility Visits

Pump Station: Kestrel/North Mountain LS

Vacuum Release Valves Not observed

Forcemain Repair Events No known issues

Other Data

Criteria Field Data

Treatment Processes? N/A

Atypical Recurrent Maintenence See above - priming issues and FOG. Station requires considerable maintenance compared to other City lift stations.

Other Pertinent Information City plans to spend around $10k making updates to LS. Plans to replace station w/ a submersible configuration in the future. 
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TECHNICAL 
MEMORANDUM 

 

 

 

 

  

   
   

Background 

This technical memorandum describes the process of updating and calibrating the City of 
Ashland’s (City) sanitary sewer collection system hydraulic model for the 2022 Comprehensive 
Sanitary Sewer Collection System Master Plan (CSSCSMP). 

Hydraulic Model Development 

Initial Steps 

The hydraulic model prepared for the CSSCSMP was created in Bentley SewerGEMS and utilizes 
a built-in dynamic wave solver. The City’s existing InfoSewer collection system hydraulic model 
was highly skeletonized. Rather than converting the existing model to SewerGEMS, RH2 
Engineering, Inc., (RH2) determined that the most efficient path to create an updated model was 
to start from scratch with the City’s GIS information. 
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Updated GIS data was obtained from the City and used to develop a hydraulic model of the entire 
collection system (no skeletonization of the model was performed). The model contains all 
gravity sewer mains, lift stations, and force mains in the collection system. 

Invert Elevation Update 

The City’s GIS information contained very limited invert elevation information for the collection 
system. Accurate pipe invert elevations are a critical element of an open channel hydraulic 
capacity analysis and needed to be determined. RH2 and the City determined that the most 
practicable solution was to perform measure-downs (i.e., measuring from manhole rims to pipe 
inverts) for all manholes in the collection system. City crews performed and tabulated these 
measurements. RH2 obtained LiDAR surface data that was used to assign structure rim elevations 
in the hydraulic model. (LiDAR data obtained from the Oregon Department of Geology and 
Mineral Industries (DOGAMI), GIS server). The measure-down heights provided by the City were 
then subtracted from the structure rim elevations to determine the pipe invert elevations. In 
some areas of the system, this approach resulted in the calculation of adverse slopes (sloping in 
the opposite direction of the expected flow), which were assumed to be inaccurate and were 
manually adjusted by RH2. 

Pipe Diameter Adjustments 

The City’s GIS data contained some conflicting pipe diameter data in comparison to the previous 
Master Plan. Five significant areas were identified and updated in the model after confirming the 
current pipe diameters with City staff.  

• One of the twin parallel pipes along Almeda Drive to the south of the Wastewater 
Treatment Plant (WWTP) was upsized from 8-inch to 18-inch diameter (the other parallel 
pipe is 12 inches in diameter).  

• The pipe along North Main Street from Maple Street to Sheridan Street was upsized from 
6-inch to 10-inch diameter.  

• Pipes in Williamson Way at Hersey Street were upsized from 6-inch diameter to 8-inch 
and 10-inch diameters. 

• The pipe in Drager Street between Randy Street and Otis Street was upsized from 6-inch 
to 12-inch diameter. 

• The North Mountain Park Interceptor installed across the park’s western sports fields was 
upsized from 15-inch to 24-inch diameter. 

Lift Station Setpoints 

For most lift stations, the City provided wet well level pump on/off setpoints which were assumed 
to be for the lead pumps. For lift stations where no setpoint information was available, RH2 
utilized estimated pump setpoints in the hydraulic model. Where necessary, lag pumps were 
modeled and assigned assumed wet well level setpoints (generally 1 foot different from the lead 
pumps). 
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Modeling Assumptions at the WWTP 

Assumptions were made in the configuration of pipes at the connection to the WWTP where a 
force main from the Ashland Creek Lift Station and a gravity main both discharge. The force main 
and gravity main are modeled as discharging to the same point which is defined in the hydraulic 
model as a “free outfall” set at the ground surface elevation. Detailed modeling of the WWTP 
was not pursued since this assessment focuses on the collection system, not the WWTP. 

Dry Weather Loading 

Average dry weather flows (ADWF) were assigned in the model by flow monitoring the subbasin 
using the data described in CSSCSMP Chapter 3 – Flow Projections. The total subbasin loading 
was divided by the number of manholes in the subbasin and applied equally at each manhole. 
This method does not differentiate between customer utilization types; however, it does provide 
an accurate simulation of the loading distribution in the collection system in each subbasin. 

Infiltration and Inflow Loading 

Similar to the ADWF allocation, peak flowrates associated with infiltration and inflow (I/I) for the 
5-year, 24-hour design storm were assigned in the model by flow monitoring subbasin using the 
data described in CSSCSMP Chapter 3. As with the ADWF, the total subbasin I/I loading was 
divided by the number of manholes in the subbasin and applied equally at each manhole. 

Hydraulic Model Calibration 

The hydraulic model was calibrated by adding two 48-hour periods of actual flow monitoring data 
(portions of Storm Event 1 and Storm Event 2 described in Appendix A) to the model. The flow 
rate, wastewater level and velocity observed at the in-stream flow monitors were compared to 
the results from the hydraulic model. 

In general, the results from the hydraulic model are representative of the actual instream flow 
monitoring data. Some discrepancies exist due to the nature of the hydraulic model 
development. For example, pipe inverts in the hydraulic model are not survey-grade and are 
instead determined from a LiDAR surface elevation and manhole measure-downs. Accordingly, 
pipe slopes cannot be expected to be precise and some discrepancies in flow depth and velocity 
are to be expected. Additionally, due to the uncertainty and assumptions regarding pump wet 
well setpoints and actual pump duty points, flow rates and hydraulic grade lines upstream and 
downstream of lift stations may be inconsistent with field results. 

Despite these small discrepancies, the hydraulic model as developed provides a useful tool for 
capacity analyses. The City can continue to improve the calibration of the hydraulic model over 
time as new information becomes available. 
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