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The City of Snoqualmie’s (City) sewer system is a major infrastructure, most of which is invisible
to the customers it serves. The sewer system requires qualified staff to operate and maintain
an ongoing capital improvement plan to replace old components to meet the requirements
mandated by federal and state laws. The primary purpose of the City’s General Sewer Plan
(GSP) is to identify and schedule sewer system improvements that correct existing deficiencies
and ensure a safe and reliable sewer system for current and future customers.

This GSP is prepared in accordance with Washington Administrative Code (WAC) 173-240-050.
For the following select improvements at the City’s wastewater treatment plant, the Water
Reclamation Facility (WRF), this GSP also has been prepared in accordance with

WAC 173-240-060 (Engineering Report) and additional “facility plan” requirements identified in
WAC 173-240-060(5) and Sections G1-2.5.1 (Engineering Reports/Facility Plans) and G1-4.1
(Engineering Report/Facility Plan) of the Washington State Department of Ecology’s (Ecology)
Criteria for Sewage Works Design:

e Activated Sludge Basins Improvements.

e Reclaimed Water Filters Replacement.

The City limits encompass an area of approximately 7.4 square miles. The City’s Urban Growth
Area (UGA) encompasses an area of 8.6 square miles. Approximately 32 percent of the land
within the City’s future wastewater service area is designated for residential use, while the
remaining land is designated for other uses such as open space/parks, commercial use,
public/institutional use, and undeveloped land. Table ES-1 presents the land uses within the
future wastewater service area. Chapter 3 provides more information regarding the population
projections and designated land use within the City’s planning area.

The City’s 2018 population was 13,450 people and 3,526 employees, which is expected to grow
to 15,499 people and 8,103 employees in 2040. The City’s residential areas largely are
comprised of single-family homes, with approximately 81 percent of the housing units being
single-family residences. The 2018 sewer service population is estimated at approximately
13,391 people and 3,437 employees. The City’s sewer system population is expected to grow to
14,877 people and 5,023 employees in 2030 and to 15,499 people and 8,103 employees by
2040. The residential population estimate is based on an average single-family household size
of 3.0 persons per household in the Snoqualmie Ridge area and 2.5 persons per household in all
other areas of the City.
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EXECUTIVE SUMMARY CITY OF SNOQUALMIE GENERAL SEWER PLAN

Table ES-1
Land Use Inside Future Wastewater Service Area

Land Use Type Acres % of Total

public/ Residential
Residential 1,794 31.8% Institutional SLEd
A%
Open Space/Parks 2,600 46.1% e
o)
Other 694 12.3% o e
46.1%
Commerecial 307 5.4% Commercial /
Public/Institutional 249 4.4% >4%
Total 5,644 100%

Snoqualmie Casino

The City currently provides sewer service to the Snoqualmie Casino (Casino), which is located
inside the City’s UGA and contributes significant flow and loading to the City’s collection system
and WRF. Wastewater flow from the Casino is monitored at a flume where the wastewater is
discharged to the City’s collection system, and 5-day biochemical oxygen demand (BODs)
loading from the Casino used to be monitored as well.

In 2021, the Casino requested additional sewer service from the City to accommodate for a
Casino expansion. This expansion will increase flow and loading discharged by the Casino to the
City’s existing sewer system. The impacts of this Casino expansion on the City’s sewer system
and improvements needed to provide sewer service to this Casino expansion are addressed in
this GSP.

Existing Facilities and Discharge Regulations

The City’s sewer system includes a gravity collection and conveyance system, 17 wastewater lift
stations, force mains, the WRF, and an effluent outfall. A summary of the sewer system
characteristics is provided in Table ES-2. Chapter 2 describes the City’s gravity collection and
conveyance system, lift station, and general WRF characteristics.
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CITY OF SNOQUALMIE GENERAL SEWER PLAN EXECUTIVE SUMMARY

Table ES-2
2018 City Sewer System Data

Description Data
City Population 13,450
Number of Properties on Septic Systems 34
Sewer System Population 13,391
Total Connections 4,718
Sewer Planning Area - UGA (Square Miles) 8.8
Average Gallons per Capita per Day (gpcd) 81
Average Annual Flow (MGD) 1.09
Maximum Month Average Flow (MGD) 1.64
Maximum Day Flow (MGD) 2.19
Number of Lift Stations 17
Total Length of Gravity Main (Miles) 47.1
Length of 8-inch-diameter Gravity Main (Miles) 36.4
Total Length of Force Main (Miles) 10.0
WRF Permitted Maximum Month Average Flow (MGD) 2.15

The City’s existing sewer service area is comprised of 17 sewer drainage basins. Approximately
47.1 miles of gravity sewer piping, ranging in size from 6 to 36 inches, serves the City’s sewer
system customers. As shown in Table ES-3, most of the sewer pipe (approximately

77.3 percent) within the sewer service area is 8-inch diameter.

Table ES-3
Gravity Sewer Collection Piping Inventory — Diameter

Diameter Total Length Total Length

(inches) (feet) (miles) % of System
6 1,275 0.24 0.5%
8 192,357 36.43 77.3%
10 21,741 4.12 8.7%
12 8,958 1.70 3.6%
14 77 0.01 0.0%
15 12,270 2.32 4.9%
18 236 0.04 0.1%
24 32 0.01 0.0%
36 1,575 0.30 0.6%
Unknown 10,429 1.98 4.2%
Total 248,950 47.15 100.0%

The City also has 10.0 miles of force mains, including lift station force mains and the reclaimed
water force main from the WRF. A summary of the force mains by diameter is provided in
Table ES-4.
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EXECUTIVE SUMMARY CITY OF SNOQUALMIE GENERAL SEWER PLAN

Table ES-4
Force Main Inventory — Diameter

Diameter Total Length Total Length

(inches) (feet) (miles) % of System
3 5,970 1.13 11.3%
4 7,119 1.35 13.4%
6 9,161 1.74 17.3%
8 4,396 0.83 8.3%
10 2,573 0.49 4.9%
14 7,075 1.34 13.4%
Unknown 16,667 3.16 31.5%
Total 52,962 10.03 100.0%

The City currently owns, operates, and maintains 17 wastewater lift stations. The characteristics
of the lift stations are summarized in Table ES-5.
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CITY OF SNOQUALMIE GENERAL SEWER PLAN EXECUTIVE SUMMARY

Table ES-5
Lift Station Characteristics
Lift Station Pumps
Force Design
Main Design Firm
Diameter No. of Horsepower TDH Capacity Capacity
Lift Station Name Year Constructed (inches) Pumps Type Manufacturer (hp) (feet) (gpm) (gpm)
Hospital Pump Station 2014 6 2 Submersible Flygt 23 120 % 194
. . 1,085
In-Plant Pump Station 2009 - Upgraded 8 2 Submersible Flygt 25 62 “loss 1,085
Kimball Creek Pump Station 1997 - Constructed Immersible 3475
R P 14 and 14 3 ! Wemco 134 134 3,475 6,950
(Snoqualmie Parkway) 2012 - Pump Installed Two Speed 3475
Pump Station No. 1 1967 - Constructed 10 2 Submersible KSB 40 66 1,800 1,800
(Railroad Place) 2002 - Upgraded 1,800
PurT1p Stfitlon No. 2 1967 8 ) Wet Pl't/ Flygt 7.5 25 400 200
(Pickering Court) Dry Pit Cornell 5 400
Pump Station No. 3 1967 - Constructed 700
8 2 Sub ibl Flygt 7.5 25 ——— 700
(Park Street) 2010 - Upgraded ubmersible ve 700
Pump Station No. 4 1967 - Constructed . 200
6 2 Sub bl Flygt 5 25 ————— 200
(Meadowbrook) 2010 - Upgraded ubmersivle ve 200
P Station No. 6
ump station No 1997 4 2 Submersible Flygt 3 1.7 __ 100 100
(Honey Farm) 100
Pump Station BP 1998 - Constructed 3 2 Submersible KSB 36 110 750 750
(Business Park) 2008 - Upgraded 750
Pump Station £ 1998 6 2 Submersible KsB 36 141 29 50
(Crestview) 240
Pump Station F . 230
1998 6 2 Sub bl Flygt 38 123 ————— 230
(Fairview) ubmersible ve 230
P Station K2
ump station 2004 4 2 Submersible Flygt 23 10 —80 g
(Burke) 80
P Station K3
ump Station 1998 6 2 Submersible KsB 28 95 25 55
(Muir) 215
P Station L
ump >tation 2000 8 2 Submersible KsB 36 110 —2% 500
(Carmichael) 500
Pump Station N6 . 98
2007 3 2 Sub bl Flygt 10 92 ———— 98
(Whittaker) ubmersble ve 98
Pump Station S12A 2014 4 2 Submersible Flygt 4 57 116 46
(Vaughn) 116
Pump Station Z 77
ump Station 2003 3 2 Submersible Flygt 6.5 715 —~— 77
(Gala) 77

TDH = total dynamic head

The City’s original WRF was a facultative lagoon system that was constructed in 1967. In 1997,
an upgrade was completed to add a headworks facility, an oxidation ditch, two secondary
clarifiers, and an ultraviolet (UV) light disinfection system. Sand filters and a chlorination system
also were added to allow a portion of the effluent to be reused as Class A reclaimed water. The
existing lagoons were converted to sludge stabilization lagoons to allow for long-term sludge
storage. Another upgrade was completed in 2003 in which a redundant oxidation ditch was
constructed.

In 2017, upgrades were made to the UV disinfection system, standby generator, supervisory
control and data acquisition system, and miscellaneous equipment. In 2018 and 2019, a solids
handling system was constructed that produces Class B biosolids, along with various other
upgrades throughout the WRF.

J:\DATA\SNQ\118-083\10 GSP\PLAN\SNQ_GSP EXEC SUMM.DOCX (7/2/2022 11:29 AM) E'5 R H 2
~



EXECUTIVE SUMMARY CITY OF SNOQUALMIE GENERAL SEWER PLAN

Raw wastewater from the City’s sewer system is processed at the WRF, resulting in treated
water and digested sludge. A majority of the year, the wastewater is treated to effluent
standards required to discharge to the City’s Snoqualmie River outfall. During the summertime
months, the wastewater is treated to Class A Reclaimed Water standards to supply the City’s
reclaimed water system. Class B biosolids are produced at the WRF year-round and hauled
offsite by truck for permissible land application.

Descriptions of processes and further details of the WRF are presented in Chapter 7.

The City has a National Pollutant Discharge Elimination System (NPDES) waste discharge permit
issued by Ecology. The permit includes effluent limits for treated water discharged to the City’s
Snoqualmie River outfall and limits for treated water produced for the City’s reclaimed water
system. In addition, the permit includes facility flow and loading design criteria for the WRF as
shown in Table ES-6.

Table ES-6
WRF Permitted Flow and Loading Design Criteria
Parameter Design Quantity
Maximum Month Design Flow (MMDF) 2.15 MGD
BODs Influent Loading for Maximum Month 5,220 ppd
TSS Influent Loading for Maximum Month 5,220 ppd
Reclaimed Water Production MMDF 1.56 MGD

BOD; = 5-day biochemical oxygen demand
ppd = pounds per day

The City filed a joint reclaimed water use permit application with Ecology and the Washington
State Department of Health in October 2018.

Flow and load values in a sewer system are used to determine the size of gravity collection
piping, lift station facilities, and force main piping, and the size and type of treatment facilities
needed. This information also is used to develop the sewer service provider’s NPDES waste
discharge permit, which is required by Ecology. Chapter 4 presents the historical and projected
WREF flow and loading rates.

The total influent flow to the WRF is made up of wastewater flow from primarily residential
customers but also includes flow from a number of commercial, hospitality, and retail
businesses, schools, and the Snoqualmie Valley Hospital. The historical 2012 through 2018
influent average annual flow (AAF), maximum month average flow (MMF), and maximum day
flow (MDF) (including infiltration and inflow) is summarized in Table ES-7. The 2018 AAF was
1.09 million gallons per day (MGD).
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CITY OF SNOQUALMIE GENERAL SEWER PLAN EXECUTIVE SUMMARY

Table ES-7
Historical WRF Influent Flow Summary

Peaking Factors

AAF per Percent of NPDES
Sewer System  Sewer System AAF Capita MMF MDF Permit Max.

Year Population Employment (MGD) (gped) (MGD) (MGD) Month Limit" MMF/AAF  MDF/AAF

2012 11,261 2,917 0.92 82 1.22 1.90 57% 1.33 2.06

2013 11,641 3,016 0.88 76 1.12 2.08 52% 1.28 2.37

2014° 12,071 3,115 1.24 102 1.71 2.58 80% 1.39 2.09

2015 12,791 3,213 1.12 88 1.76 4.32 82% 1.57 3.85

2016 13,051 3,312 1.19 91 1.53 2.06 71% 1.29 1.74

2017 13,151 3,410 1.21 92 1.55 3.00 72% 1.28 2.49

2018 13,391 3,437 1.09 81 1.64 2.19 76% 1.50 2.01
2012 to 2018 Average 1.09 87 1.50 2.59 - 1.38 2.37
2012 to 2018 Max. 1.24 102 1.76 4.32 - 1.57 3.85

1 =The City's WRF is permitted for a maximum month average influent flow of 2.15 MGD.
2 =The influent flows for October 8, 2014, and October 9, 2014, were removed from these analyses since there was a significant water main failure on these days that entered the
sewer system.

Table ES-8 summarizes the historical 5-day biochemical oxygen demand (BODs), and Table ES-9
summarizes the historical total suspended solids (TSS) loadings for 2012 through 2018 in
pounds per day (ppd) and pounds per capita per day (ppcd).

Table ES-8
Historical WRF Influent BODs Loading Summary
Average BOD; Max. Month
Average Annual BOD; Max. Month Percent of NPDES Average /Average
Sewer System Sewer System Annual BODs  per capita Average BOD;  Permit Max. Annual Peaking
Year Population Employment (ppd)l'z'3 (ppcd) (ppd)l'z'3 Month Limit” Factor

2012 11,261 2,917 2,023 0.180 2,450 47% 1.21
2013 11,641 3,016 1,782 0.153 2,481 48% 1.39
2014 12,071 3,115 2,702 0.224 3,523 67% 1.30
2015 12,791 3,213 3,099 0.242 4,568 88% 1.47
2016 13,051 3,312 4,158 0.319 5,243 100% 1.26
2017 13,151 3,410 3,540 0.269 4,414 85% 1.25
2018 13,391 3,437 3,023 0.226 4,891 94% 1.62
2012 to 2018 Average5 2,695 0.216 3,721 --- 1.37
2012 to 2018 Max.’ 3,540 0.269 4,891 1.62

1 = The City used an adjustment factor for reporting influent BODs loadings on its daily monitoring reports during the period reported (2012 through 2018). The
historical total influent BOD; loadings at the WRF were determined by adding this adjustment factor, which is 258 ppd, to the values on the City’s discharge
monitoring reports.

2 =The influent BOD; loading for August 7, 2013, was removed from these analyses because it was negative, which is not feasible.

3 =The influent BOD; loadings for October 8, 2014, and October 9, 2014, were removed from these analyses since there was a significant water main failure on these
days that entered the sewer system.

4 =The City's WRF is permitted for a maximum month average influent BOD; loading of 5,220 ppd.

5 = Average annual and maximum month average BOD; loading were estimated from 2012 through 2018 data, excluding 2016. Data from 2016 was not utilized for
this GSP because BOD; loadings for 2016 were abnormally high.

J:\DATA\SNQ\118-083\10 GSP\PLAN\SNQ_GSP EXEC SUMM.DOCX (7/2/2022 11:29 AM) E'7 R H 2
~



EXECUTIVE SUMMARY CITY OF SNOQUALMIE GENERAL SEWER PLAN

Table ES-9
Historical WRF Influent TSS Loading Summary
Average TSS Max. Month
Average Annual TSS Max. Month Percent of NPDES Average/ Average
Sewer System  Sewer System  Annual TSS  per Capita  Average TSS  Permit Max. Annual Peaking
Year Population Employment (ppd)l'Z (ppcd) (ppd)l'z Month Limit® Factor

2012 11,261 2,917 1,868 0.166 2,518 48% 1.35
2013 11,641 3,016 1,778 0.153 2,667 51% 1.50
2014 12,071 3,115 2,929 0.243 3,162 61% 1.08
2015 12,791 3,213 2,713 0.212 3,068 59% 1.13
2016 13,051 3,312 2,996 0.230 3,705 71% 1.24
2017 13,151 3,410 2,706 0.206 3,301 63% 1.22
2018 13,391 3,437 2,317 0.173 3,106 59% 1.34
2012 to 2018 Average4 2,385 0.192 2,970 --- 1.27
2012 to 2018 Max.* 2,929 0.243 3,301 --- 1.50

1 = The City used an adjustment factor for reporting influent TSS loadings on its daily monitoring reports during the period reported (2012 through 2018). The
historical total influent TSS loadings at the WRF were determined by adding this adjustment factor, which is 215 ppd, to the values on the City’s discharge
monitoring reports.

2 =The influent TSS loadings for October 8, 2014, and October 9, 2014, were removed from these analyses since there was a significant water main failure on these
days that entered the sewer system.

3 =The City's WRF is permitted for a maximum month average influent TSS loading of 5,220 ppd.

4 = Average annual and maximum month average TSS loading were estimated from 2012 through 2018 data, excluding 2016. Data from 2016 was not utilized for
this GSP because TSS loadings for 2016 were abnormally high.

The historical sewer flows for the existing Casino for 2012 through 2017 are shown in

Table ES-10. The 2017 AAF discharged by the existing Casino was 73,289 gallons per day, which
was used as the base for estimating additional wastewater flow from the proposed Casino
expansion.

Table ES-10
Historical Casino Flow Data

Average Annual  Max Month

Flow Flow MMF / AAF
Year (gpd) (gpd) Peaking Factor
2012 81,252 93,024 1.14
2013 80,863 91,069 1.13
2014 78,865 86,581 1.10
2015 77,115 88,377 1.15
2016 74,480 81,014 1.09
2017 73,289 78,690 1.07
2012 to 2017 Average 77,644 86,459 1.11
2012 to 2017 Max. 81,252 93,024 1.15

The historical sewer BODs loadings for the existing Casino for 2012 through 2016 are shown in
Table ES-11. For 2012 through 2016, the average of the average annual loadings was 334 ppd
and the highest BODs maximum month average to average annual peaking factor was 1.35,
which occurred in 2016. These values were used as the base for estimating additional
wastewater BODs loading from the proposed Casino expansion.
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CITY OF SNOQUALMIE GENERAL SEWER PLAN EXECUTIVE SUMMARY

Table ES-11
Historical Casino BODs Loading Data

Max Month BOD; Max Month
Average Annual Average BOD;  Ayerage / Average

BOD; Loading Loading Annual Peaking
Year (ppd) (ppd) Factor
2012 384 461 1.20
2013 334 435 1.30
2014 334 429 1.28
2015 295 333 1.13
2016 323 435 1.35
2012 to 2016 Average 334 419 1.25
2012 to 2016 Max. 384 461 1.35

Inflow and infiltration is the combination of groundwater and surface water that enters the
sewer system. The U.S. Environmental Protection Agency (EPA) published a report in May 1985,
Infiltration/Inflow, I/l Analysis and Project Certification, that developed guidelines to help
determine what amount of inflow and infiltration (I/1) is considered to be excessive and what
amount can be cost-effectively removed. Inflow is considered to be non-excessive if the
average daily flow during periods of heavy rainfall or spring thaw does not exceed 275 gallons
per capita per day (gpcd). The peak recorded flow data in the 7 years of data analyzed for the
City was 4.25 MGD. This peak inflow event equates to 332 gpcd, which is above the EPA
maximum guideline of 275 gpcd. This was the only recording above the EPA threshold in the
past 7 years. Conducting an inflow study to confirm these results and locate the affected
collection system areas to determine if there are any cost-effective sewer rehabilitation
measures to remove any excessive inflow should be considered and is further discussed in
Chapter 11.

The determination of non-excessive infiltration was based on the national average for dry
weather flow of 120 gpcd. In order for the amount of infiltration to be considered
non-excessive, the average daily flow must be less than 120 gpcd. A review of the City’s flow
data during periods of zero to a small amount of precipitation indicate an average flow of
1.533 MGD, equating to 117 gpcd, which is just below the EPA maximum guideline of 120 gpcd.

Projected flows are used to analyze how well the existing sewer system will perform in the
future and determine improvements required to maintain or improve system function. Peaking
factors are needed to establish projected flow scenarios for the sewer system, which are then
applied to future flow rates. Table ES-12 shows a summary of flow and loading peaking factors
at the City’s WRF for the 2012 through 2018 period.
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EXECUTIVE SUMMARY CITY OF SNOQUALMIE GENERAL SEWER PLAN

Table ES-12
WRF Flow and Loading Peaking Factors

Flow
Max. Month Average Flow / Average Annual Flow (MMF/AAF) 1.60
Max. Day Flow / Average Annual Flow (MDF/AAF) 3.85
Peak Hour Flow / Average Annual Flow (PHF/AAF) 4.15

BOD;
Max. Month Average / Average Annual Loading 1.66

TSS
Max. Month Average / Average Annual Loading 1.50

The City’s sewer system is projected to add a total of 2,348 additional persons and

4,693 additional employees by 2040 using 2017 as the base year. Table ES-13 provides a
summary of the projected flows for the WRF. According to these projections, the WRF will need
treatment upgrades to increase capacity prior to 2030. Capital Improvement Plan (CIP) projects
to increase the treatment capacity of the WRF are included in Chapter 11.
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CITY OF SNOQUALMIE GENERAL SEWER PLAN EXECUTIVE SUMMARY

Table ES-13
Projected WRF Flow
Percent of NPDES
Sewer System Sewer System AAF MMF MDF PHF Permit Max.
Year Population Employment (MGD)1 (MGD)2 (MGD)3 (MGD)4 Month Limit’
2017 13,151 3,410 1.21 1.55 3.00 5.00 72%
2018 13,391 3,437 1.09 1.64 2.19 - 76%
2019 13,611 3,464 1.24 1.98 4.76 5.12 92%
2020 13,806 3,500 1.26 2.01 4.84 5.21 93%
2021 14,002 3,536 1.28 2.04 4.92 5.29 95%
2022 14,438 4,054 1.34 2.14 5.17 5.56 100%
2023 14,444 4,062 1.34 2.15 5.17 5.56 100%
2024 14,451 4,070 1.34 2.15 5.17 5.56 100%
2025 14,457 4,078 1.34 2.15 5.18 5.57 100%
2026 14,492 4,229 1.35 2.16 5.21 5.61 101%
2027 14,526 4,570 1.37 2.19 5.28 5.67 102%
2028 14,560 4,721 1.38 2.20 5.31 5.71 103%
2029 14,595 4,872 1.39 2.22 5.35 5.75 103%
2030 (+10 years) 14,877 5,023 1.42 2.27 5.48 5.89 106%
2031 15,164 5,166 1.46 2.33 5.61 6.03 108%
2032 15,451 8,018 1.59 2.55 6.14 6.60 119%
2033 15,458 8,029 1.59 2.55 6.14 6.60 119%
2034 15,465 8,040 1.59 2.55 6.14 6.61 119%
2035 15,471 8,051 1.60 2.55 6.15 6.61 119%
2036 15,477 8,062 1.60 2.55 6.15 6.62 119%
2037 15,483 8,073 1.60 2.56 6.16 6.62 119%
2038 15,489 8,083 1.60 2.56 6.16 6.63 119%
2039 15,494 8,093 1.60 2.56 6.16 6.63 119%
2040 (+20 years) 15,499 8,103 1.60 2.56 6.17 6.63 119%

1 = Projected AAFs were estimated by using the 2017 AAF as the baseline, adding 100 gpcd (from the Orange Book) multiplied by the projected increase in sewer
population from 2017, adding 38 gped (from historical AWWC data) multiplied by the projected increase in sewer employment from 2017, and subtracting the
2018 AAF for backwash recycle at the City's NWTP (0.02 MGD).

2 = Projected MMFs were estimated by multiplying the projected AAF by the highest historic MMF/AAF peaking factor from 2012 through 2018, which was 1.60 in
2015.

3 = Projected MDFs were estimated by multiplying the projected AAF by the highest historic MDF/AAF peaking factor from 2012 through 2018, which was 3.85 in
2015.

4 = Projected PHFs were estimated by multiplying the projected AAF by 4.15.
5 =The City's WRF is permitted for a maximum month average influent flow of 2.15 MGD.

Projected BODs and TSS loadings are presented in Tables ES-14 and ES-15. According to these
projections, the WRF will need treatment upgrades to increase BODs loading capacity prior to
2030. CIP projects to increase the treatment capacity of the WRF are included in Chapter 11.
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Table ES-14
Projected WRF Influent BODs Loading
Projected Max. Percent of NPDES
Sewer System Sewer System  Projected Average Month Average Permit Max. Month
Year Population Employment  Annual BOD;(ppd)  BOD; (ppd)’ Limit®
2018 13,391 3,437 3,023 4,891 94%
2019 13,611 3,464 3,068 5,104 98%
2020 13,806 3,500 3,109 5,172 99%
2021 14,002 3,536 3,150 5,240 100%
2022 14,438 4,054 3,263 5,428 104%
2023 14,444 4,062 3,264 5,431 104%
2024 14,451 4,070 3,266 5,434 104%
2025 14,457 4,078 3,268 5,436 104%
2026 14,492 4,229 3,282 5,461 105%
2027 14,526 4,570 3,306 5,500 105%
2028 14,560 4,721 3,321 5,524 106%
2029 14,595 4,872 3,335 5,548 106%
2030 (+10 years) 14,877 5,023 3,399 5,655 108%
2031 15,164 5,166 3,464 5,762 110%
2032 15,451 8,018 3,664 6,095 117%
2033 15,458 8,029 3,666 6,098 117%
2034 15,465 8,040 3,668 6,101 117%
2035 15,471 8,051 3,669 6,104 117%
2036 15,477 8,062 3,671 6,107 117%
2037 15,483 8,073 3,673 6,110 117%
2038 15,489 8,083 3,675 6,113 117%
2039 15,494 8,093 3,676 6,115 117%
2040 (+20 years) 15,499 8,103 3,678 6,118 117%

1 = Projected average annual BOD; loadings were estimated by using the 2018 average annual BOD; loading as the baseline and adding 0.2 ppcd

(from the Orange Book) multiplied by the projected increase in sewer population from 2018 and 0.05 pped (from the Orange Book) multiplied by the
projected increase in sewer employment from 2018.

2 = Projected maximum month average BOD; loadings were estimated by multiplying the projected average annual BODs loading by the highest
historic maximum month average to average annual BOD; loading peaking factor from 2012 through 2018 (excluding 2016), which was 1.66 in 2018.
3 =The City's WRF is permitted for a maximum month average influent BOD; loading of 5,220 ppd.

E' 1 2 J:\DATA\SNQ\118-083\10 GSP\PLAN\SNQ_GSP EXEC SUMM.DOCX (7/2/2022 11:29 AM)



CITY OF SNOQUALMIE GENERAL SEWER PLAN EXECUTIVE SUMMARY

Table ES-15
Projected WRF Influent TSS Loading
Projected Max. Percent of NPDES
Sewer System  Sewer System Projected Average Month Average Permit Max. Month
Year Population Employment  Annual TSS (ppd) TSS (ppd)2 Limit®
2018 13,391 3,437 2,317 3,106 59%
2019 13,611 3,464 2,362 3,544 68%
2020 13,806 3,500 2,403 3,605 69%
2021 14,002 3,536 2,444 3,667 70%
2022 14,438 4,054 2,557 3,836 73%
2023 14,444 4,062 2,559 3,839 74%
2024 14,451 4,070 2,560 3,841 74%
2025 14,457 4,078 2,562 3,844 74%
2026 14,492 4,229 2,577 3,866 74%
2027 14,526 4,570 2,600 3,901 75%
2028 14,560 4,721 2,615 3,923 75%
2029 14,595 4,872 2,629 3,945 76%
2030 (+10 years) 14,877 5,023 2,693 4,041 77%
2031 15,164 5,166 2,758 4,138 79%
2032 15,451 8,018 2,958 4,438 85%
2033 15,458 8,029 2,960 4,441 85%
2034 15,465 8,040 2,962 4,443 85%
2035 15,471 8,051 2,964 4,446 85%
2036 15,477 8,062 2,965 4,449 85%
2037 15,483 8,073 2,967 4,451 85%
2038 15,489 8,083 2,969 4,454 85%
2039 15,494 8,093 2,970 4,456 85%
2040 (+20 years) 15,499 8,103 2,972 4,458 85%

1 = Projected average annual TSS loadings were estimated by using the 2018 average annual TSS loading as the baseline and adding 0.2 ppcd (from
the Orange Book) multiplied by the projected increase in sewer population from 2018 and 0.05 pped (from the Orange Book) multiplied by the
projected increase in sewer employment from 2018.

2 = Projected maximum month average TSS loadings were estimated by multiplying the projected average annual TSS loading by the highest historic
maximum month average to average annual TSS loading peaking factor from 2012 through 2018 (excluding 2016), which was 1.50 in 2013.

3 =The City's WRF is permitted for a maximum month average influent TSS loading of 5,220 ppd.

Table ES-16 shows the existing and projected Casino flow and BODs loadings that were
developed for the analyses presented in this GSP. The existing Casino flows and loadings were
based on the following:

e The Casino’s 2017 AAF was 73,289 gpd, which was used for the existing Casino AAF.

e The MMF and PHF were estimated using the Casino’s 2017 AAF and the MMF to AAF
and PHF to AAF peaking factors of 1.60 and 4.15, respectively, from Table ES-12.

e For 2012 through 2016, the Casino’s average of the average annual loadings was
334 ppd, which was used for the existing Casino BODs loading.

e The maximum month BODs loading was estimated to be 556 ppd using the average
annual loading of 334 ppd and the maximum month average to average annual peaking
factor of 1.66 from Table ES-12.
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EXECUTIVE SUMMARY CITY OF SNOQUALMIE GENERAL SEWER PLAN

The projected sewer flows and BODs loadings for the proposed Casino expansion were
estimated based on the following:

e The projected sewer AAF, MMF, and PHF were developed and provided by Jacobs
Engineering Group Inc. (Jacobs).

e The maximum month BODs loading was estimated to be 921 ppd based on the
projected average annual loading provided by Jacobs in conjunction with the Casino’s
2016 maximum month average to average annual peaking factor of 1.35.

Table ES-16

Existing and Projected Casino Flow and BODs Loading

Flow BOD; Loading
Average Max Average Max
Annual Month Peak Hour  Annual Month
Scenario (gpd) (gpd) (gpm) (ppd) (ppd)
Existing 73,289 117,282 211 334 556
Casino with Expansion 216,000 245,000 254 684 921

The PHF projected for the proposed Casino expansion is 254 gpm (as shown in Table ES-16),
which was used for evaluating the City’s wastewater gravity collection system capacity and lift
station capacities.

The projected sewer flows and BODs loadings for the proposed Casino expansion were added to
the City’s initial sewer flow and BODs loading projections. Tables ES-13 and ES-14, which display
flow and loading projections, were updated to show the effect of the Casino expansion
occurring in 2024 and are presented in Tables ES-17 and ES-18, respectively. The evaluations of
the City’s WRF capacity was updated based on the projections presented in Tables ES-17 and
ES-18. Capital Improvement Plan (CIP) projects to increase the MMF and BODs treatment
capacity prior to 2030. CIP projects to increase the treatment capacity of the WRF are included
in Chapter 11.
Table ES-17
Projected WRF Flow

AAF with MMF with PHF with
Expanded  Expanded  Expanded Percent of NPDES

Casino Casino Casino Permit Max.
Year (MGD) (MGD) (MGD) Month Limit'
2021 1.28 2.04 5.29 95%
2022 1.34 2.14 5.56 100%
2023 1.34 2.15 5.56 100%
2024 1.48 2.28 5.63 106%
2025 1.49 2.28 5.63 106%
2030 (+10 years) 1.56 2.40 5.95 112%
2040 (+20 years) 1.74 2.69 6.70 125%

1 =The City's existing WRF is permitted for a MMF of 2.15 MGD.
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CITY OF SNOQUALMIE GENERAL SEWER PLAN EXECUTIVE SUMMARY

Table ES-18
Projected WRF Influent BODs Loading
Projected Average Annual Projected Max. Month Percent of NPDES
BOD; with Expanded Average BOD; with Permit Max. Month
Year Casino (ppd) Expanded Casino (ppd) Limit’
2021 3,150 5,240 100%
2022 3,263 5,428 104%
2023 3,264 5,431 104%
2024 3,616 5,799 111%
2025 3,618 5,802 111%
2030 (+10 years) 3,749 6,020 115%
2040 (+20 years) 4,028 6,484 124%

1 =The City's existing WRF is permitted for a maximum month average influent BOD; loading of 5,220 ppd.

The City operates and plans sewer service for the City and associated sewer service area
residents and businesses according to the design criteria, laws, and policies that originate from
the EPA and Ecology.

These laws, design criteria, and policies guide the City’s operation and maintenance of the
sewer system on a daily basis, as well as the City’s plan for growth and improvements. The
overall objective is to ensure that the City provides high quality sewer service at a fair and
reasonable cost to its customers. They also set the standards the City must meet to ensure that
the sewer system is adequate to meet existing and future flows. The system’s ability to handle
these flows is detailed in Chapter 6. The City Council adopts regulations and policies. The City’s
policies cannot be less stringent or in conflict with those established by federal and state
governments. The City’s policies take the form of ordinances, memoranda, and operational
procedures, many of which are summarized in Chapter 5.

The City will maintain an updated sewer system plan that is coordinated with the Land Use
Element of the City’s Comprehensive Plan, so that new development will be located where
sufficient sewer system capacity exists or can be efficiently and logically extended.

A general description of improvements and an overview of the deficiencies they will resolve are
presented in Chapter 11. Some of the improvements are necessary to resolve existing system
deficiencies. The sewer system improvements were identified from the results of the collection
system evaluation presented in Chapter 6 and the WRF evaluation presented in Chapter 7. The
sewer system improvements were sized to meet the system’s projected 2040 demand
conditions.

Based on the WRF evaluation, two general groups of deficiencies were identified. Improvement
alternatives to resolve each deficiency in the “major” group were compared in alternatives
analyses presented in Chapter 8. Selected improvement alternatives, along with improvements
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EXECUTIVE SUMMARY CITY OF SNOQUALMIE GENERAL SEWER PLAN

to resolve the “minor” group of deficiencies, are presented in Chapter 9. The minor group
consists of deficiencies that necessitate normal maintenance or in-kind replacements that the
City would like to include in the capital budget. The major group consists of two projects as
follows: 1) deficiencies of the oxidation ditches’ biological treatment and secondary clarifiers
capacities due to increasing flow and loading; and a 2) deficiency of the reclaimed water filters
due to age and condition. The Activated Sludge Basins Improvements CIP will not only resolve
the biological treatment capacity deficiency through 2040, it is likely it also will resolve the
clarifiers capacity deficiency until 2030 or beyond. Once the Activated Sludge Basins
Improvements are constructed, operational data can be evaluated to make a final
determination of the timing to construct a third secondary clarifier.

Collection system improvements also have been identified for the undeveloped areas in the
City and its UGA to illustrate the major facilities that will be required to properly serve those
areas. Additional developer-funded projects include localized sewer main improvements that
are not associated with the existing overall sewer collection/interceptor system but will be
necessary when the property served by the sewer system is redeveloped or expanded. The
costs associated with all of these improvements shall be borne by the developers, rather than
the existing sewer customers. The locations of improvements in the undeveloped areas are to
be used for planning purposes only and are based on one route. The improvements shall be
designed in the future to fit the specific layout of the developments. The required capacity and
timing of each recommended improvement is provided for budgeting and financial projection
purposes only. The actual design parameters should be evaluated at the design phase of the
project, using the hydraulic model or another accepted engineering procedure. Updated
population, employment, and flow data should be used when available to ensure the proposed
facilities are adequately sized to handle build-out flows.

It is intended that this GSP contain an inclusive list of recommended system improvements;
however, additional projects may need to be added or removed from the list as growth occurs
or conditions change. The City will evaluate the capacity of the wastewater collection system
and WREF as growth occurs and as development permits are received.

Project costs for the proposed improvements were estimated based on costs of similar recently
constructed sewer projects in the City and around the Puget Sound area and are presented in
2019 dollars. The cost estimates include the estimated construction costs and indirect costs.
The existing system improvements were prioritized by the City based on a 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. The schedule for the developer-funded projects will be
dependent on the timing and design of the specific development areas. A general schedule has
been established for planning purposes; the schedule should be modified based on City
preferences, budget, or as development fluctuates. In addition, the City retains the flexibility to
reschedule, expand, or reduce the projects presented in Table ES-19 when new information
becomes available for review and analysis.
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EXECUTIVE SUMMARY

Table ES-19
Proposed CIP Implementation Schedule
Size Estimated Schedule of Impro
cip Length Diameter Cost Planned Year of Project and Estimated Cost in 2019 $
No. Project Description (LF) (in.) (2019 5) 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 to 2040
Sewer Main Improvements

SM1 384th Street SE Sewer Main between SE Newton Street and SE Kimball Creek Drive [SWR20002CIP] 1,970 12" $1,388,000 $709K $679K
SM2 Sewer Line Relocation at Pump Station No. 4 (Meadowbrook) [SWR18002CIP] 300 8" $1,211,000 $1,211K
SM3 Pump Station No. 1 to MH No. 14 (SE Newton Street) Sewer Main [SWR20001CIP] 2,070 12", 18" $1,534,000 $1,303K $231K
Sm4 Street Preservation Program - Sewer [PUW20002CIP and PUW16001CIP] 3,560 8", 10" $2,144,000 $444K $1,700K
SM5 SR 202 Bridge Sewer Main Replacement Project Feasibility Analysis [UTL22001CIP] - $75,000 $50K $25K
SM6 SR 202 Bridge Sewer Main Replacement Project, [UTL22001CIP] . $1,424,000 $1,424K

Total - Sewer Main Improvements $7,776,000 $2,958K $1,750K $734K $679K $SO0K $231K $O0K $1,424K S0K $O0K S0K SOK

Lift Station Improvements

Ww1 Existing Kimball Creek Pump Station Improvements $1,227,000 $228K $999K
WW2 Pump Station No. 2 (Pickering Court) Reconstruction and Force Main Replacement [SWR19001CIP] $707,800 $235K $473K
WW3  Pump Station No. 1 (Railroad Place) Improvements [SWR19002CIP] $745,800 $499K $247K
ww4 Pump Station No. 3 Improvements $160,000 $160K
WW5 Pump Station No. 4 Improvements $145,000 $145K
WW6  Pump Station No. 6 Improvements $150,000 $150K
WW?7  Pump Station BP Improvements $160,000 $160K
WWS8  Pump Station E Improvements $160,000 $160K
WWw9 Pump Station F Improvements $145,000 $145K
WW10 Pump Station K2 Improvements $135,000 $135K
WW11 Pump Station K3 Improvements $160,000 $160K
WW12 Pump Station L Improvements $165,000 $165K
WW13  Pump Station N6 Improvements $135,000 $135K
WW14 Pump Station S12A Improvements $200,000 $200K
WW15  Pump Station Z Improvements $135,000 $135K
WW16 Hospital Pump Station Improvements $145,000 $145K
WW17 Future Kimball Creek Pump Station Improvements - Phase | $638,000 $638K
WW18  Future Kimball Creek Pump Station Improvements - Phase Il $305,000 $305K

Total - Facility Improvements $5,618,600 $734K $948K $999K SOK SOK SOK $638K SOK SOK SOK SOK $2,300K

Water Reclamation Facility Improvements

F1 Existing Secondary Clarifier Improvements $933,000 $159K S774K
F2 Centrifuge Components Replacement $100,000 $100K
F3 WREF Interior Road Grind and Overlay $309,000 $309K
F4 Non-Potable Water Pump Station Replacement $180,000 $180K
F5 Grit Removal System Improvements $548,000 $32K $31K $243K $243K
F6 Reclaimed Water Filters Replacement $3,000,000 $600K $2,400K
F7 Third Secondary Clarifier [SWR16004CIP] $3,844,000 $3,844K
F8 Activated Sludge Basins Improvements $7,860,000 $1,200K $1,200K $2,730K $2,730K

Total - Facility Improvements $16,774,000 S0K $1,391K $2,005K $2,973K $3,073K $180K $O0K $909K $2,400K SO0K SOK $3,844K

Miscellaneous and Planning Improvements

M1 General Sewer Plan Update $450,000 $225K $225K
M2 WRF Engineering Report $300,000 $300K
M3 Sewer System Defect Investigation $50,000 S50K
M4 Inflow and Infiltration Study $125,000 $125K

Total - Miscellaneous Improvements $925,000 S0K SOK SOK SOK SOK SOK SOK SOK SOK SO0K $225K $700K
Total Estimated Project Costs of City-funded Improvements $31,093,600 $3,692K $4,089K $3,738K $3,652K $3,073K $411K $638K $2,333K $2,400K SOK $225K $6,844K

Developer-Funded Improvements

DF1 Pump Station BP Capacity Upgrades $1,074,000 Timing of Project Based on Timing of Future Developments
DF2 Pump Station 522 Construction $1,397,000 Timing of Project Based on Timing of Future Developments
DF3 Snoqualmie Hills West Pump Station Construction $2,206,000 Timing of Project Based on Timing of Future Developments
DF4 Snoqualmie Hills East Pump Station Construction $1,092,000 Timing of Project Based on Timing of Future Developments
DF5 Mill Site Pump Station Construction $2,428,000 Timing of Project Based on Timing of Future Developments
DF6 Aerobic Digester Aeration Improvements $893,000 Timing of Project Based on Timing of Future Developments

Total - Developer-Funded Improvements $9,090,000 Timing of Projects Based on Timing of Future Developments
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Chapter 10 addresses the operation and maintenance (O&M) staff for the City’s WRF and collection
system. Currently, there are 7 full-time employee positions funded and assigned to the O&M of the
City’s sewer system.

The collection system will continue to expand with population growth, and the City will need
additional staff to continue maintaining the gravity sewers, force mains, and lift stations. For O&M
needs, the City may need to add one more person to achieve optimum O&M of the sewer system.

The financial viability analysis performed by FCS GROUP for the GSP considers the historical
financial condition, current and identified future financial and policy obligations, O&M needs, and
the financial impacts of the capital projects identified in this GSP. Furthermore, this chapter
provides a review of the sewer utility’s current rate structure with respect to rate adequacy and
customer affordability.

The City’s utilities operate on a cash basis. Therefore, annual balance sheets and income
statements are not prepared. In addition, financial reporting occurs on a combined utility fund
basis. Individual utility financial performance history has been isolated by reviewing the City’s
historical revenue and expense reports. Table ES-20 shows a summary of sewer fund resources and
uses arising from cash transactions for the previous 6 years (2014 through 2019).
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Table ES-20
Summary of Historical Fund Resources and Uses Arising from Cash Transactions
2014 2015 2016 2017 2018 2019
Beginning Cash and Investments
Reserved $ 1122525 $ 1421641 $ 1874386 $ 3432211 $ (2,072467) $ 6,981,704
Rewvenues
Charges for Goods and Services $ 2975641 $ 3546472 $ 3871144 $ 3953772 $ 4748112 $ 5,689,869
Miscellaneous Revenues 95,372 36,540 35,449 2,460 315,030 85,954
Total Operating Revenues: $ 3071013 $ 3583012 $ 3906593 $ 3956232 $ 5063142 $ 5775822
Expenditures
Utilities $ 2300045 $ 2778847 $ 2737442 $ 2,897,820 $ 2,892290 $ 2,898,091
Total Operating Expenditures: $ 2300045 $ 2778847 $ 2737442 $ 2,897,820 $ 2892290 $ 2,898,091
Excess (Deficiency) Revenues over Expenditures: $ 770967 $ 804,165 $ 1,169,151 $ 1058411 $ 2,170,852 $ 2,877,731
Other Increases in Fund Resources
Debt Proceeds $ - $ 324575 $ 59,881 $ 1,947,987 $ 18751475 $
Custodial Activities - - 1,399,814 - -
Other Resources 47,464 259,086 - - -
Total Other Increases in Fund Resources $ 47464 $ 583662 $ 1459694 $ 1,947,987 $ 18751475 $
Other Decreases in Fund Resources
Capital Expenditures $ 102,638 $ 410,348 $ 695914 $ 4636452 $ 9420615 $ 3,119,301
Debt Service - Principal and Interest 273,619 266,112 268,966 121,837 439,708 1,166,321
Debt Service - Transfers* - - - 2,271,137 1,901,533 -
Transfers-Out 143,060 181,980 106,140 105,340 106,300 107,550
Custodial Activities - - - 1,376,310 - -
Other Uses - 76,642 - - - -
Total Other Decreases in Fund Resources $ 519,316 $ 935082 $ 1,071,020 $ 8511,077 $ 11,868,157 $ 4,393172
Increase (Decrease) in Cash and Investments: $ 299,115 $ 452,745 $ 1,557,825 $ (5,504,678) $ 9,054,171 $ (1,515,441)
Ending Cash and Investments
Reserved 1,421,641 1,874,386 3,432,211 (2,072,467) 6,981,704 5,466,263
O&M Coverage Ratio 133.52% 128.94% 142.71% 136.52% 175.06% 199.30%
Net Operating Income as a % of Operating Revenue 25.10% 22.44% 29.93% 26.75% 42.88% 49.82%
Debt Service Coverage Ratio** 2.82 3.02 4.35 8.69 494 247

*Debt Service - Transfers includes repayment of the City's bond anticipation notes

**Does not include Debt Service - Transfers
The sewer utility is responsible for generating sufficient revenue to meet all of its costs. The
primary source of funding is derived from ongoing monthly service charges, with additional
revenue coming from engineering charges and other miscellaneous revenues. Improvements to the
sewer system are primarily necessary to resolve existing system deficiencies, but they also will
improve operations, replace aging infrastructure, and accommodate future sewer customers. A
summary of the 11-year and 21-year CIPs are shown in Table ES-21. As shown, each year has varied
capital cost obligations depending on construction schedules and infrastructure planning needs.
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Table ES-21
11-Year and 21-Year CIPs

Year Unescalated $ Escalated $
2020 $ 2,593,287 | $ 2,593,287
2021 4,252,228 4,379,795
2022 3,119,870 3,309,870
2023 3,222,340 3,521,138
2024 3,942,616 4,437,449
2025 977,922 1,133,679
2026 1,465,051 1,749,347
2027 3,360,707 4,133,245
2028 3,311,117 4,194,424
2029 855,893 1,116,746
2030 872,512 1,172,584
11-Year Total |$ 27973542 |$ 31,741,564
2031 - 2040 16,474,629 25,567,617
21-Year Total |$ 44,448,171 |%$ 57,309,181

An ideal capital financing strategy would include the use of grants and low-cost loans when debt
issuance is required. However, these resources are very limited and competitive in nature and do
not provide a reliable source of funding for planning purposes. It is recommended that the City
pursue these funding avenues but assume revenue bond financing to meet the needs which cannot
be met by available cash resources. The capital financing strategy developed to fund the CIP
identified in this GSP assumes the following funding resources:

e Accumulated cash reserves, which may include proceeds from previously issued bonds.
e Transfers of excess cash (over minimum balance targets) from the Operating Fund.

e General facilities charge revenues.

e Developer contributions.

e Interest earned on Capital Fund balances and other miscellaneous capital resources.

The cash resources described above are anticipated to fund 63.80 percent of the 11-year CIP and
54.86 percent of the 21-year CIP. The remaining funding is assumed to come from developer
contributions and general facilities charges. Table ES-22 presents the 11-year and 21-year capital
financing strategy.
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Table ES-22
11-Year and 21-Year Capital Financing Strategy
. Funding Source

Capl_tal General Total Financial

Year Expenditures o Deweloper )

Escalated Facilities Contributions Cash Funding Resources
Charges

2020 $ 2,593,287 | $ - $ - $ 2,593,287 | $ 2,593,287
2021 4,379,795 - 514,537 3,865,258 4,379,795
2022 3,309,870 2,782,629 527,241 - 3,309,870
2023 3,521,138 554,389 1,229,056 1,737,694 3,521,138
2024 4,437,449 - 1,265,927 3,171,522 4,437,449
2025 1,133,679 - - 1,133,679 1,133,679
2026 1,749,347 625,974 - 1,123,373 1,749,347
2027 4,133,245 1,289,506 180,388 2,663,351 4,133,245
2028 4,194,424 664,096 - 3,530,328 4,194,424
2029 1,116,746 684,019 - 432,728 1,116,746
2030 1,172,584 1,172,584 - - 1,172,584
Subtotal $ 31,741564 | $ 7,773,196 $ 3,717,148 $ 20,251,220 |$ 31,741,564
2031 - 2040 25,567,617 14,377,280 - 11,190,337 25,567,617
Total $ 57,309,181 [$ 22,150,475 $ 3,717,148 $ 31,441557|$% 57,309,181

The financial forecast is primarily based upon the City’s budget through 2022 and takes into
consideration other key factors and assumptions needed to develop a complete portrait of the
City’s annual sewer utility financial obligations. Key revenue and expense factors used to develop
the financial forecast include growth, revenue sources, general facilities charge revenue, O&M
expenses, existing debt, and transfers to capital. Table ES-23 summarizes the annual revenue
requirements based on the forecast of revenues, expenditures, fund balances, and fiscal policies.
The City’s financial forecast indicates that revenues sufficiently cover expenses of the sewer utility

throughout the forecast.

Table ES-23
11-Year Financial Forecast

Rewvenue Requirement 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Rewvenues

Rate Revenues Under Existing Rates $ 5807532 $ 6,007,787 $ 6,247,675 $ 6,247,675 $ 6247675 $ 6247675 $ 6,287,657 $ 6367620 $ 6407601 $ 6447583 $ 6,567,527

Non-Rate Revenues 38,150 30,046 31,804 33,948 36,445 38,612 39,813 41,077 42,384 44,401 45,050
Total Revenues $5,845,682 $6,037,833 $6,279,479 $6,281,624 $6,284,121 $6,286,288 $6,327,470 $6,408,697 $6,449985 $6,491,983 $6,612,577
Expenses

Cash Operating Expenses $ 2864953 $ 2,868359 $ 2,934916 $ 3,166,709 $ 3,131,902 $ 3246468 $ 3,377,704 $ 3515537 $ 3983565 $ 3,770,940 $ 3,939,251

Bxisting Debt Service 1,261,996 1,259,078 1,262,521 1,227,116 1,226,900 1,227,521 1,228,666 1,228,995 1,067,969 1,067,156 1,068,078

New Debt Service - - - - - - - - - - -

Rate Funded System Reinvestment - - - - - - - - - - -
Total Expenses $4,126,949 $4,127,437 $4,197,437 $4,393825 $4,358,802 $4,473989 $4,606371 $4,744533 $5,051534 $4,838,096 $5,007,328
Total Surplus (Deficiency) $1,718,733 $1,910,396 $2,082,042 $1,887,799 $1925319 $1812,299 $1,721,099 $1,664164 $1398451 $1,653888 $1,605249
Annual Rate Adjustment 0.00% 0.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00%
Cumulative Annual Rate Adjustment 0.00% 0.00% 2.00% 4.04% 6.12% 8.24% 10.41% 12.62% 14.87% 17.17% 19.51%
Rate Revenues After Rate Increase $ 5807532 $ 6,007,787 $ 6372629 $ 6500081 $ 6630083 $ 6,762,685 $ 6942081 $ 7,170974 $ 7360320 $ 7554371 $ 7,848,803
Additional Taxes from Rate Increase 4,813 9,723 14,730 19,838 25,208 30,945 36,699 42,633 49,355
Net Cash Flow After Rate Increase $1,718,733 $1,910,396 $2,202,182 $2,130,482 $2,292,996 $2,307,470 $2,350315 $2,436573 $2,314471 $2,718,042 $2,837,170
Coverage After Rate Increases 27 29 6.1 31 32 32 39 45 44 4.8 6.4
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The City’s current rate structure consists of a fixed monthly charge based on customer class, with
high-strength sewer commercial customers paying more than low-strength customers. The
financial forecast includes inflation-level annual rate increases of 2.00 percent throughout the
study period. Table ES-24 shows the projected rates with increases applied uniformly to all rate
components in all classes.

Table ES-24
Proposed Schedule of Rates
Existing Proposed
Monthly Rates 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Monthly Fixed per account | per account | per account | per account | per account | per account | per account | per account | per account | per account | per account
Residential $ 7899 $ 7899 | $ 80.57 | $ 8218 $ 8382 $ 8550 | $ 87.21( $ 88.96 | $ 90.73 | $ 9255 ( $ 94.40
Multifamily (per unit) 62.87 62.87 64.13 65.41 66.72 68.05 69.41 70.80 72.22 73.66 75.14
Commercial
Low Strength 97.92 97.92 99.88 101.88 103.91 105.99 108.11 110.27 112.48 114.73 117.02
High Strength 121.72 121.72 124.15 126.64 129.17 131.75 134.39 137.08 139.82 142.61 145.47
Volume Charge per 100 cf | per 100 cf | per 100 cf | per 100 cf | per 100 cf | per 100 cf | per 100 cf | per 100 cf | per 100 cf | per 100 cf [ per 100 cf
Commercial (> 600 cf per month)
Low Strength $ 709 $ 709 $ 723 $ 738 $ 752 $ 7671 % 783 $ 798| $ 814 $ 831 $ 847
High Strength 9.64 9.64 9.83 10.03 10.23 10.43 10.64 10.86 11.07 11.29 1152

The results of this analysis indicate that the sewer utility’s existing rates are sufficient to cover all
existing and forecasted financial obligations. However, best practice in utility rate-setting is to
adopt inflation-level annual rate increases to avoid future rate spikes. Beginning in 2022, annual
rate increases of 2.00 percent through 2030 should provide for continued financial viability while
maintaining affordable rates.
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The City of Snoqualmie (City), located in central King County, is a municipal corporation that
provides wastewater collection and treatment, among other municipal services. The City owns,
operates, and maintains the sewer system (refer to Overview of Existing System). Ownership
information, including the owner’s authorized representative, is as follows.

Physical Address:

City of Snoqualmie
38624 SE River Street
Snoqualmie, WA 98065

Mailing Address:

City of Snoqualmie
P.O. Box 987
Snoqualmie, WA 98065

Authorized Representative Name and Phone Number: Mayor Katherine Ross, (425) 888-5307

Operation and management of the sewer system is provided by the Utilities Division of the
City’s Parks and Public Works Department.

The City’s sewer system is comprised of 1 treatment plant, 17 sewer lift stations, and
approximately 57.2 miles of gravity and force main pipes. The City provided wastewater
collection and treatment to an estimated 13,391 people in 2018, compared to the City’s
population of 13,450. Currently, 34 properties within the City limits are using on-site septic
systems. As of 2018, the City’s number of wastewater service customer connections was
approximately 4,718. The City’s sewer planning area is the same as its Urban Growth Area
(UGA).

The wastewater treatment plant is identified as the Water Reclamation Facility (WRF) and
consists of a headworks, oxidation ditches, secondary clarifiers, sand filters (for reclaimed water
production), ultraviolet light (UV) disinfection system, separate river and reclaimed water
discharges, and a solids handling facility (for Class B biosolids production) that includes a rotary
drum thickener, aerobic digesters, centrifuges, and a truck bay to load biosolids for hauling
offsite. The WRF is permitted for a maximum month average flow (MMF) of 2.15 million gallons
per day (MGD).

A summary of the City’s sewer system data is provided in Table 1-1.
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CHAPTER 1 CITY OF SNOQUALMIE GENERAL SEWER PLAN

Table 1-1
2018 City Sewer System Data

Description Data
City Population 13,450
Number of Properties on Septic Systems 34
Sewer System Population 13,391
Total Connections 4,718
Sewer Planning Area - UGA (Square Miles) 8.8
Average Gallons per Capita per Day (gpcd) 81
Average Annual Flow (MGD) 1.09
Maximum Month Average Flow (MGD) 1.64
Maximum Day Flow (MGD) 2.19
Number of Lift Stations 17
Total Length of Gravity Main (Miles) 47.1
Length of 8-inch-diameter Gravity Main (Miles) 36.4
Total Length of Force Main (Miles) 10.0
WRF Permitted Maximum Month Average Flow (MGD) 2.15

The City authorized RH2 Engineering, Inc., (RH2) to prepare a General Sewer Plan (GSP) in
accordance with Washington Administrative Code (WAC) 173-240-050. The previous GSP
(2012 GSP) was prepared by Gray & Osborne, Inc. for the City in 2012 and was approved by the
Washington State Department of Ecology (Ecology) in 2015. For select WRF improvements
identified, this GSP also has been prepared in accordance with WAC 173-240-060 (Engineering
Report) and additional “facility plan” requirements identified in WAC 173-240-060 (5) and
Sections G1-2.5.1 (Engineering Reports/Facility Plans) and G1-4.1 (Engineering Report/Facility
Plan) of Ecology’s Criteria for Sewage Works Design (commonly known as the Orange Book).

This GSP does not include the City’s reclaimed water distribution system and associated
requirements. The 2015 Reclaimed Water Reuse Plan includes this system. Content in this GSP
related to the City’s supply of reclaimed water is limited to describing existing components at
the WRF used for production and supply of reclaimed water, presenting water quality
requirements from the City’s National Pollutant Discharge Elimination System (NPDES) permit,
and proposing equipment replacement improvements for the reclaimed water filters.

The purpose of this updated GSP is as follows:

e To update the City’s GSP for consistency with the future population and employment
growth projections from the City’s Community Development Department, Planning
Division.

e To evaluate existing sewer flow and loading data and project future flows and loadings.

e To analyze the existing sewer system to determine if it meets minimum requirements
mandated by Ecology and the City’s own policies and design criteria.
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CITY OF SNOQUALMIE GENERAL SEWER PLAN INTRODUCTION

To determine the overall reliability and vulnerability of the existing wastewater lift
stations.

To evaluate the existing WRF to determine if the treatment facility meets the City’s
NPDES permit requirements.

To identify sewer system improvements that will resolve existing system deficiencies
and accommodate future needs of the system.

To identify WRF improvements that will resolve existing system deficiencies and
accommodate future wastewater treatment needs. This GSP has been prepared and
submitted for approval as an engineering report (meeting additional “facility plan”
requirements) for the following WRF improvements.

o Activated Sludge Basins Improvements
o Reclaimed Water Filters Replacement

To prepare a schedule of improvements that meets the goals of the City’s financial
program.

The following documents provide a history of the planning efforts involving the City’s sewer
system.

2003

2007
2012
2015
2015
2017

Quadrant Corporation Snoqualmie Ridge Il Wastewater Collection Facilities Project
Report

Snoqualmie Ridge Division Sewer Capacity Analysis Letter Report

General Sewer Plan

Snoqualmie Water Reclamation Facility Improvements Engineering Report
Reclaimed Water Reuse Plan

Design Criteria for Solids Handling System Improvements Technical Memorandum

A brief summary of the content of the chapters in this GSP is as follows:

Chapter 1 introduces the reader to the City’s sewer system, the objectives of the GSP,
and the GSP organization.

Chapter 2 presents the sewer service area and describes the existing sewer system.
Chapter 3 presents related plans, land use, and population characteristics.

Chapter 4 identifies existing wastewater flow and loading rates and projects future flow
and loading rates.

Chapter 5 presents the City’s operational policies and design criteria.
Chapter 6 discusses the wastewater collection analyses and deficiencies.

Chapter 7 discusses the WRF analyses and deficiencies.
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CHAPTER 1 CITY OF SNOQUALMIE GENERAL SEWER PLAN

e Chapter 8 compares the alternatives for select WRF improvements.

e Chapter 9 presents the recommended improvements for the WRF to address existing
and projected deficiencies.

e Chapter 10 discusses the City’s operations and maintenance program.

e Chapter 11 presents the proposed wastewater collection system and WRF
improvements, their estimated costs, and a schedule for implementation.

e Chapter 12 summarizes the financial status of the sewer utility and presents a plan for
funding the sewer improvements.

The abbreviations listed in Table 1-2 are used throughout this GSP.
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CITY OF SNOQUALMIE GENERAL SEWER PLAN

INTRODUCTION

Table 1-2
Abbreviations

Abbreviation

Description

AACE Association of Cost Engineers

AAF Average Annual Flow

AC asbestos cement

BOD; 5-day Biochemical Oxygen Demand

BRB Boundary Review Board

CIp Capital Improvement Plan

CERB Community Economic Revitalization Board

City City of Snoqualmie

County King County

CPI Consumer Price Index

DC Direct Current

DI ductile iron

DMR Daily Monitoring Report

Ecology Washington State Department of Ecology

EPA U.S. Environmental Protection Agency

ERU Equivalent Residential Unit

F.O.G. Fats, Oils, and Grease

fps feet per second

FTE Full-Time Equivalent

GFC General Facilities Charge

GMA Growth Management Act

gpad gallons per acre per day

gpcd gallons per capita per day

gpd gallons per day

gped gallons per employee per day

gpm gallons per minute

GSP General Sewer Plan

HDPE high-density polyethylene

hp horsepower

IACC Infrastructure Assistance Coordinating Council

1/l Inflow and Infiltration

KCC King County Code

kw kilowatt

LF linear feet

LID Local Improvement District

McCC Motor Control Center

MDF Maximum Day Flow

MG Million Gallons

MGD Million Gallons per Day

mg/L milligrams per liter

MMF Maximum Month Average Flow
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CHAPTER 1

CITY OF SNOQUALMIE GENERAL SEWER PLAN

Table 1-2
Abbreviations (Continued)

Abbreviation

Description

MSDS

Material Safety Data Sheets

MUTCD

Manual on Uniform Traffic Control Devices

NPDES

National Pollutant Discharge Elimination System

OFM

Office of Financial Management

O&M

Operations and Maintenance

OSHA

Occupational Safety and Health Administration

PAA

Potential Annexation Area

PHF

Peak Hour Flow

PIF

Peak Instantaneous Flow

ppcd

pounds per capita per day

ppd

pounds per day

psi

pounds per square inch

PVC

polyvinyl chloride

PWTF

Public Works Trust Fund

RCW

Revised Code of Washington

SCADA

Supervisory Control and Data Acquisition

SEPA

State Environmental Policy Act

State

State of Washington

TAZ

Transportation Analysis Zone

TSS

Total Suspended Solids

TTO

total toxic organic compounds

UGA

Urban Growth Area

USGS

United States Geological Survey

VFD

Variable Frequency Drive

ULID

Utility Local Improvement District

uv

Ultraviolet Light

WAC

Washington Administrative Code

WISHA

Washington Industrial Safety and Health Act

WRF

Water Reclamation Facility

1-6
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This chapter describes the City of Snoqualmie’s (City) sewer service area, wastewater collection
and treatment system, lift stations, and discharge and disposal regulations and permits.
Included in this chapter is a brief overview of the City’s topography, geology, and climate to
provide a better understanding of the physical characteristics of the City. A brief description of
the City’s water system facilities also is presented.

Analysis of the existing sewer system is presented in Chapter 4. The results of the evaluation
and analyses of the existing sewer system are presented in Chapter 6. Evaluation of the existing
treatment facility is presented in Chapter 7. Improvements to address treatment facility
deficiencies are presented in Chapters 8 and 9.

The City was incorporated in 1903. The City is located in the western foothills of the Cascade
mountains, in central King County, approximately 25 miles east of the City of Seattle. The City is
located mostly north of Interstate 90. The City of North Bend borders the City to the southeast,
and the unincorporated community of Fall City is located to the northwest. The City has
experienced significant population growth in the last decade, with an estimated population of
10,670 residents in 2010, and an estimated population of 13,450 residents in 2018.

The City’s sewer collection system was originally constructed in the 1960s. The system originally
consisted of concrete gravity sewer pipes, lift stations, and force mains conveying wastewater
to a treatment facility with two aerated lagoons located on the site of the City’s current Water
Reclamation Facility (WRF). Since development of Snoqualmie Ridge began in the mid-1990s,
the system has been expanded significantly with additional collection system piping, new lift
stations and force mains, and upgrades to the WRF. Since its construction in 1997, the WRF has
been expanded to increase capacity and produce Class B biosolids (treated wastewater sludge
that may be used as fertilizer with some restrictions). The WRF is permitted to treat a maximum
month average flow of 2.15 million gallons per day (MGD) and discharges treated secondary
effluent to the Snoqualmie River (River). The WRF also produces Class A reclaimed water
(treated wastewater that may be used for landscape irrigation of open access areas), which is
pumped to Eagle Lake for irrigation of the TPC Snoqualmie Ridge Golf Course (Golf Course) and
several City customers. An aerial view of the WRF is shown in Figure 2-1, which also identifies
the general location of the outfall for the secondary effluent discharge to the River.
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CHAPTER 2 CITY OF SNOQUALMIE GENERAL SEWER PLAN

Figure 2-1
Water Reclamation Facility Aerial
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The customers currently served by the City’s sewer system are primarily residential, but also
include a number of commercial, hospitality, and retail businesses, schools, and the Snoqualmie
Valley Hospital. Figure 2-2 shows the extents of the sewer collection system.

Geology

The geology within the City limits and Urban Growth Area (UGA) is diverse. The City’s service
area is located within the foothills of the Cascade Mountains, and its geology is influenced by
bedrock, folding, faulting, and deposition during continental glaciations and non-glacial periods.

Bedrock in the area consists of intrusive igneous, volcanic, and continental and marine
sedimentary units. Bedrock crops out near Snoqualmie Falls, on the flanks of Rattlesnake
Mountain, and as an isolated island protruding from the valley floor. Snoqualmie Falls is created
by the current course of the Snoqualmie River flowing over resistant volcanic bedrock. Areas
with bedrock at the surface are not susceptible to liquefaction.

Several faults (active and dormant) have been mapped within the sewer service area. These
faults include several strands of the Rattlesnake Mountain Fault, the Lake Alice Fault, the Tokul
Creek Fault, the Griffin Creek Fault, and the Snoqualmie Valley Fault. Faulting has led to the
formation of the Snoqualmie Basin, which is a structural depression that has been filled with a
thick sequence of younger (Quaternary Period — 2.6 million years old to present) deposits that
continues to this day.

Unconsolidated sediments found at ground surface and in the subsurface under the sewer
service area are lumped into sediments deposited during non-glacial and glacial periods over
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CITY OF SNOQUALMIE GENERAL SEWER PLAN SERVICE AREA DESCRIPTION AND DISCHARGE REGULATIONS

the last 185,000 years. From youngest to oldest, these deposits include young non-glacial
deposits (present to 13,000 years ago), deposits of the Vashon Stade of the Fraser Glaciation
(13,000 to 15,000 years ago), deposits of the Olympia non-glacial period (15,000 to

60,000 years ago), deposits of the Possession Glaciation (60,000 to 80,000 years ago), deposits
of the Whidbey non-glacial period (80,000 to 125,000 years ago), and finally deposits of the
Double Bluff Glaciation (125,000 to 185,000 years ago). Unconsolidated sediments older than
the Double Bluff Glaciation are not broken out due to the lack of outcrop at the surface.

The valley floor adjacent to the Snoqualmie River and its tributaries is composed of alluvium
and peat sediments. The valley floor sediments have a moderate to high liquefaction
susceptibility. During an earthquake, liquefaction can cause uneven settling of these sediments,
which has the potential to damage sewer system infrastructure.

The upland areas, such as Snoqualmie Ridge, typically consist of Vashon Glacial Till, overlying
Vashon Advance Outwash, overlying Olympia Beds, overlying deposits of the Possession
Glaciation, which are often exposed in the ravines due to erosion. These sediments typically
have a low to very low liquefaction susceptibility. Older unconsolidated units are primarily only
found in the subsurface and do not crop out.

Near the end of the Vashon Stade of the Fraser Glaciation, the continental glacier was
retreating to the north, but it still blocked the flow of water out of the Strait of Juan de Fuca.
During this period a large lake, named Glacial Lake Snoqualmie, formed in the area?. The far
north portion of the service area to the east of the Snoqualmie River includes the Tokul Delta.
The Tokul Delta is composed of a thick sequence of Vashon Recessional Outwash sediments
that were deposited by recessional outwash rivers flowing along the base of the foothills
adjacent to the glacial ice as they built a delta into Glacial Lake Snoqualmie.

Numerous landslide deposits have been mapped within the City’s service area. Landslides often
originate on the margins of the uplands, with movement oriented toward the bottom of ravines
or toward the valley floor. Landslide deposits, if still active, have the potential to impact
wastewater system infrastructure.

The topography of the area served by the City varies greatly in elevation. The lowest areas
served are in the downtown area, located near the Snoqualmie River, with elevations around
400 feet above mean sea level. The highest elevations served, at over 1,100 feet, are on the
Snoqualmie Ridge in the southwest corner of the collection system, near the Snoqualmie Valley
Hospital. Elevation contours within the City limits and surrounding UGA are shown in

Figure 2-3. The existing system is located within the Snoqualmie-Skykomish Watershed.

The mean average monthly temperature in Snoqualmie ranges from approximately 40 degrees
Fahrenheit in December to approximately 65 degrees Fahrenheit in July and August. The mean

! Booth, Derek B. (1990). Surficial Geologic Map of the Skykomish and Snoqualmie Rivers Area. USGS Miscellaneous
Investigations Series Map 1-1745.
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CHAPTER 2 CITY OF SNOQUALMIE GENERAL SEWER PLAN

high monthly temperature ranges from approximately 45 degrees Fahrenheit in December to
approximately 76 degrees Fahrenheit in August. The mean low monthly temperature ranges
from approximately 34 degrees Fahrenheit in December to approximately 54 degrees
Fahrenheit in July.

Precipitation occurs year-round, with an average total annual precipitation of approximately
62 inches. The largest average volumes of precipitation occur in November (approximately
10 inches), January (approximately 9 inches), and December (approximately 8.5 inches).

The Snoqualmie River is the largest surface water body in the City. The WRF’s secondary
effluent outfall is located in this water body and it receives treated effluent from the WRF. The
268-foot Snoqualmie Falls is located inside the City limits, just downstream of the WRF outfall.
Other water bodies include Lake Borst (southeast of the WRF and north of the Snoqualmie
River), the Meadowbrook Slough in the eastern portion of the City limits, and numerous smaller
ponds and creeks.

A significant portion of the City, consisting of the downtown area and the eastern portion of the
City limits, is located within the 100-year floodplain. This general area also is designated as a
seismic hazard area. Furthermore, there are several small wetlands and riparian areas
associated with the streams that run through the City. These sensitive areas and steep slopes
limit the buildable area.

The City limits encompass an area of approximately 7.4 square miles, while the City’s UGA
encompasses an area of 8.6 square miles. The majority of the developed area within the City
limits is currently served by the City’s existing sewer system. Currently, 34 properties within the
City limits are on septic systems with drain fields. Additionally, there are four residential
properties and the Snoqualmie Casino that currently are served by the City’s existing sewer
system but are not within the City limits. The City’s sewer planning area (i.e. future sewer
service area) includes the City’s UGA and the area in the City limits outside the UGA, which is
located south of Interstate 90 (as shown in Figure 2-6).

The City owns, operates, and maintains the wastewater system, which includes a gravity
collection and conveyance system, 17 wastewater lift stations, force mains, the water
reclamation facility, and an effluent outfall.

The City’s existing sewer service area is comprised of 17 sewer drainage basins, as shown in
Figure 2-3.

In general, the sanitary sewer system conveys wastewater to the City’s WRF through a number
of lift stations. The wastewater from the City’s historic area that lays in the eastern part of the
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CITY OF SNOQUALMIE GENERAL SEWER PLAN SERVICE AREA DESCRIPTION AND DISCHARGE REGULATIONS

City is conveyed by Pump Station No. 1 to the Kimball Creek Pump Station (KCPS), which then
conveys wastewater to the City’s WRF. The wastewater from the City’s Snoqualmie Ridge area
that lays in the western part of the City also is conveyed to the WRF by KCPS. Wastewater
collected in the City north of the Snoqualmie River flows via gravity to the WRF, where it is
pumped by the In-Plant Pump Station (IPPS) to the headworks. Figure 2-4 shows a schematic
representation of the general location and flow path for each of the 17 sewer drainage basins.

Figure 2-4
Sewer Drainage Basins Schematic
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The City has 47.1 miles of gravity sewer piping, including collection sewers and interceptors and
treated effluent sewers from the WRF. A majority of the system is 8-inch-diameter gravity main,
totaling 36.4 miles. The predominant material used in the system, accounting for approximately
65 percent of gravity piping, is polyvinyl chloride (PVC). Gravity mains generally were
constructed either in the 1960s during initial system construction, or in the 1990s or later after
development began on Snoqualmie Ridge. Minimal sewer main construction occurred in the
1970s and 1980s.

Table 2-1 summarizes the sewer system pipe by diameter, Table 2-2 summarizes the pipe by
material, and Table 2-3 summarizes the pipe by installation year. Figure 2-2 illustrates pipe
sizes and locations. Figure 2-5A illustrates pipe material, and Figure 2-5B illustrates pipe age.
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Table 2-1
Gravity Sewer Collection Piping Inventory — Diameter

Diameter Total Length Total Length

(inches) (feet) (miles) % of System
6 1,275 0.24 0.5%
8 192,357 36.43 77.3%
10 21,741 4.12 8.7%
12 8,958 1.70 3.6%
14 77 0.01 0.0%
15 12,270 2.32 4.9%
18 236 0.04 0.1%
24 32 0.01 0.0%
36 1,575 0.30 0.6%
Unknown 10,429 1.98 4.2%
Total 248,950 47.15 100.0%
Table 2-2

Gravity Sewer Collection Piping Inventory — Material

Total Length Total Length

Material (feet) (miles) % of System
Cast Iron 3 0.00 0.0%
Clay 144 0.03 0.1%
Concrete 35,214 6.67 14.1%
Ductile Iron 8,653 1.64 3.5%
PVC 162,847 30.84 65.4%
Unknown 42,089 7.97 16.9%
Total 248,950 47.15 100.0%
Table 2-3
Gravity Sewer Collection Piping Inventory — Installation Year
Year Total Length Total Length
Installed (feet) (miles) % of System
Unknown 60,917 11.54 24.5%
1960s 29,593 5.60 11.9%
1970s 1,445 0.27 0.6%
1980s 12,523 2.37 5.0%
1990s 77,791 14.73 31.2%
2000s 50,293 9.53 20.2%
2010s 16,388 3.10 6.6%
Total 248,950 47.15 100.0%

2-6
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The City has 10 miles of force mains, including lift station force mains and the reclaimed water
force main from the WRF. Table 2-4 summarizes the force mains by diameter, Table 2-5
summarizes the force mains by material, and Table 2-6 summarizes the force mains by
installation year. Figure 2-2 illustrates main sizes and locations. Figure 2-5A illustrates main
material, and Figure 2-5B illustrates main age.

Table 2-4
Force Main Inventory — Diameter

Diameter Total Length Total Length

(inches) (feet) (miles) % of System
3 5,970 1.13 11.3%
4 7,119 1.35 13.4%
6 9,161 1.74 17.3%
8 4,396 0.83 8.3%
10 2,573 0.49 4.9%
14 7,075 1.34 13.4%
Unknown 16,667 3.16 31.5%
Total 52,962 10.03 100.0%
Table 2-5

Force Main Inventory — Material
Total Length Total Length

Material (feet) (miles) % of System
Cast Iron 18 0.00 0.0%
Ductile Iron 8,613 1.63 16.3%
HDPE 16,574 3.14 31.3%
PVC 4,824 0.91 9.1%
Steel 2,214 0.42 4.2%
Unknown 20,719 3.92 39.1%
Total 52,962 10.03 100.0%

HDPE = High-density polyethylene

Table 2-6
Force Main Inventory — Installation Year
Year Total Length Total Length
Installed (feet) (miles) % of System
Unknown 30,424 5.76 57.4%
1960s 1,629 0.31 3.1%
1970s 2,214 0.42 4.2%
1990s 12,234 2.32 23.1%
2000s 6,461 1.22 12.2%
Total 52,962 10.03 100.0%

J:\DATA\SNQ\118-083\10 GSP\PLAN\SNQ_GSP CH 2.DOCX (7/2/2022 10:35 AM) 2'7 R H 2
e
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The City currently owns, operates, and maintains 17 wastewater lift stations. The characteristics
of the lift stations are summarized in Table 2-7, and a description of each lift station follows.

Table 2-7
Lift Station Characteristics
Lift Station Pumps
Force Design
Main Design Firm
Diameter No. of Horsepower TDH Capacity Capacity
Lift Station Name Year Constructed (inches) Pumps Type Manufacturer (hp) (feet) (gpm) (gpm)
Hospital Pump Station 2014 6 2 Submersible Flygt 23 120 % 194
. . 1,085
In-Plant Pump Station 2009 - Upgraded 8 2 Submersible Flygt 25 62 1085 1,085
Kimball Creek Pump Station 1997 - Constructed Immersible 3475
Fump l4and14 3 ' Wemco 134 134 3475 6,950
(Snoqualmie Parkway) 2012 - Pump Installed Two Speed 3475
Pump Station No. 1 1967 - Constructed . 1,800
10 2 Sub bl KSB 40 66 ———— 1,800
(Railroad Place) 2002 - Upgraded ubmersibie 1,800
P i . i
urTwp St.atlon No. 2 1967 8 5 Wet P{t/ Flygt 7.5 25 400 200
(Pickering Court) Dry Pit Cornell 5 400
Pump Station No. 3 1967 - Constructed ) 700
8 2 Sub bl Flygt 7.5 25 ——— 700
(Park Street) 2010 - Upgraded ubmersible ve 700
Pump Station No. 4 1967 - Constructed . 200
6 2 Sub bl Flygt 5 25 ————— 200
(Meadowbrook) 2010 - Upgraded ubmersible ve 200
Pump Station No. 6 1997 4 2 Submersible Flygt 3 17 — 200 400
(Honey Farm) 100
Pump Station BP 1998 - Constructed . 750
8 2 Submersible KSB 36 110 ————— 750
(Business Park) 2008 - Upgraded ! ! 750
P Station E
ump tation 1998 6 2 Submersible KsB 36 11 220 0
(Crestview) 240
P Station F
ump station 1998 6 2 Submersible Flygt 38 123 — 230 53
(Fairview) 230
Pump Station K2 2004 4 2 Submersible Flygt 23 140 — 30 g
(Burke) 80
Pump Station K3 1998 6 2 Submersible KSB 28 95 — 215 515
(Muir) 215
jon L
Pump Station 2000 8 2 Submersible KsB 36 110 —220 500
(Carmichael) 500
P ion N
ump Station N6 2007 3 2 Submersible Flygt 10 9 — 8 o
(Whittaker) 98
P Station S12A
ump >tation 2014 4 2 Submersible Flygt 4 57 116 446
(Vaughn) 116
P ionZ
ump Station 2003 3 2 Submersible Flygt 6.5 715 — L
(Gala) 77

TDH = total dynamic head

The Hospital Pump Station was constructed in 2014 and
is equipped with two 23 horsepower (hp) Flygt
submersible pumps. The station has a design capacity of
194 gallons per minute (gpm). The Hospital Pump Station
collects wastewater from a small basin in the
southwestern portion of the system and conveys it to the
gravity collection system tributary to Pump Station BP.
Backup power is provided by a generator. The pump
station is connected by radio to the City’s telemetry
system.

Hospital Pump Station
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In-Plant Pump Station

The IPPS, last upgraded in July 2009, pumps wastewater
from the gravity collection system north of the
Snoqualmie River, including wastewater generated
inside the WRF, to the WRF headworks. The IPPS is
equipped with two 25 hp Flygt submersible pumps that
discharge into an 8-inch-diameter force main.

Kimball Creek Pump Station (Snoqualmie
Parkway)

Constructed in 1997, KCPS is equipped with three 134 hp
Wemco submersible pumps and has a design firm
pumping capacity of 6,950 gpm. The third pump was
installed in 2012. All wastewater from the collection
system south of the Snoqualmie River is pumped to the
WRF headworks by KCPS, which has two parallel
14-inch-diameter force mains, each equipped with a
magnetic flow meter. The KCPS has a 450 kilowatt (kW)
diesel generator on site for backup power and is
connected by a cell network to the City’s telemetry
system.

Pump Station No. 1 (Railroad Place)

Pump Station No. 1, originally constructed in 1967 with a
wet well/dry well configuration, was upgraded in 2002
and converted to utilize two 40 hp KSB submersible
pumps that discharge into a 10-inch-diameter force
main. The design capacity of Pump Station No. 1 is

1,800 gpm. All wastewater from the eastern portion of
the system drains to Pump Station No. 1, which then
conveys this wastewater to KCPS. The pump station
building has two stories, with a Bioxide (used for odor
control) storage tank on the first floor, and the control
room on the second floor above the 100-year floodplain
elevation. Pump Station No. 1 has an on-site 80 kW natural gas backup power generator, a
magnetic flow meter, and a cellular link to the City’s telemetry system.

Pump Station No. 1
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Pump Station No. 2 (Pickering Court)

Pump Station No. 2 was constructed in 1967 with a wet
well/dry well configuration and is still operated in this
configuration. The station collects wastewater from a small
basin in the eastern portion of the system and pumps it to
the gravity collection system tributary to Pump Station

No. 1. One of the original two Cornell 5 hp pumps has been
replaced with a Flygt pump. The pump station had an
original design capacity of 400 gpm and discharges to an
8-inch-diameter force main. Pump Station No. 2 does not
have backup power but does have a backup screwsucker pump with fuel tank. The station is
connected by a cell network to the City’s telemetry system.

Pump Station No. 2

Pump Station No. 3 (Park Street)

Originally constructed in 1967, Pump Station No. 3 was
most recently upgraded in 2010. Pump Station No. 3
collects wastewater from Pump Station No. 4 and a
significant gravity basin in the eastern portion of the
system, bounded to the north by SE River Street, and
conveys this wastewater to the gravity collection system
tributary to Pump Station No. 1. Similar to Pump Station
No. 1, Pump Station No. 3 originally was constructed in a e
wet well/dry well configuration and was converted to Pump Station No. 3
utilize two 7.5 hp Flygt submersible pumps during the

upgrade. The pump station has a design capacity of 700 gpm and discharges to an
8-inch-diameter force main. As part of the upgrade, the station was elevated above the
floodplain, a 25 kW natural gas generator was installed for backup power, a pig launching port
was added to the force main, and the station was connected by radio to the City’s telemetry
system.

Pump Station No. 4 (Meadowbrook)

Similar to Pump Station No. 1 and Pump Station No. 3, Pump
Station No. 4 originally was constructed in 1967 in a wet
well/dry well configuration and was converted to utilize two

5 hp Flygt submersible pumps during a 2010 upgrade. The pump
station has a design capacity of 200 gpm and discharges to a
6-inch-diameter force main. The station collects wastewater
from the City’s easternmost gravity basin and pumps it to the
gravity collection system tributary to Pump Station No. 3. The
station received similar upgrades to Pump Station No. 3 during
its 2010 upgrade: 1) a 25 kW natural gas generator was installed
for backup power; 2) a pig launching port was added for the
force main; and 3) the station was connected by radio to the
City’s telemetry system.
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Pump Station No. 6 (Honey Farm)

Constructed in 1997, Pump Station No. 6 contains two 3 hp Flygt
submersible pumps that discharge into a 4-inch-diameter force
main. The station collects wastewater from a small gravity basin
and pumps it to the gravity collection system tributary to Pump
Station No. 1. The pumps provide only 1.7 feet of total dynamic
head (TDH) at the design flow rate of 100 gpm. The force main is
configured to serve as a siphon during a pump failure, although
this will result in surcharged pipes in the upstream gravity
collection system. The pump station is located within a
roundabout and has pig tail connections for a portable
generator to provide backup power. The station is connected by
a cell network to the City’s telemetry system.

Pump Station No. 6

Pump Station BP (Business Park)

Pump Station BP was constructed in 1998 and received
upgrades in 2008. The station collects wastewater from a
large gravity basin in the southwest corner of the system
and conveys it to the gravity collection system tributary to
KCPS. Originally constructed with 28 hp pumps and a
6-inch-diameter force main, the station is now equipped
with 36 hp KSB submersibles and an 8-inch-diameter force
main. The station has a design capacity of 750 gpm. Backup
power is provided by a 100 kW natural gas generator, and
the station is connected by a cell network to the City’s
telemetry system.

Pump Station E (Crestview)

Pump Station E was constructed in 1998. The station collects
wastewater from Pump Station N6 and a significant gravity
basin in the western portion of the system and conveys it to
the gravity collection system tributary to KCPS. The pump
station is equipped with two 36 hp KSB submersible pumps
that discharge into a 6-inch-diameter force main. The design
capacity of the pump station is 240 gpm. The station has a
60 kW natural gas generator for backup power and is
connected by a cell network to the City’s telemetry system.

Pump Station E
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Constructed in 1998, Pump Station F is equipped with two 38 hp
Flygt submersible pumps that discharge into a 6-inch-diameter
force main. Pump Station F collects wastewater from a relatively
small basin in the western portion of the system and conveys it
to the gravity collection system tributary to Pump Station K3.
The design capacity of the pump station is 230 gpm. Like Pump
Station E, Pump Station F is equipped with a 60 kW natural gas
backup power generator and radio telemetry.

Pump Station F

Pump Station K2 was constructed in 2004 and has a design
capacity of 80 gpm. The pump station collects wastewater from
a relatively small gravity basin in the northwestern corner of the
system and conveys it to the gravity collection system tributary
to Pump Station L. The station is equipped with two 23 hp Flygt
submersible pumps that discharge into a 4-inch-diameter force
main. Backup power is provided by a 60 kW natural gas
generator. The station is connected by a cell network to the
City’s telemetry system.

v

Constructed in 1998, Pump Station K3 has a design capacity
of 215 gpm and is equipped with two 28 hp KSB
submersible pumps. The pump station collects wastewater
from Pump Station F and a small gravity basin in the
western portion of the system and conveys the wastewater
to the gravity collection system tributary to KCPS. The
pump station discharges to a 6-inch-diameter force main.
The station has cellular telemetry and is equipped with a
60 kW natural gas generator for backup power.

Pump Station L, constructed in 2000, is equipped with two 36 hp
KSB submersible pumps. The station collects wastewater from
Pump Station K2 and a significant gravity basin on the western
edge of the collection system and conveys this wastewater to
the gravity collection system tributary to KCPS. The pump
station has a design capacity of 500 gpm and discharges to an
8-inch-diameter force main. The station has a 60 kW natural gas
generator for backup power and is connected by a cell network
to the City’s telemetry system.

Pump Station L
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Pump Station N6 (Whittaker)

Constructed in 2007, Pump Station N6 is equipped with two
10 hp Flygt submersible pumps that discharge to a

3-inch-diameter force main. The station has a design capacity of
98 gpm. Pump Station N6 collects wastewater from a small
basin in the western portion of the system and conveys it to the
gravity collection system tributary to Pump Station E. Backup
power is provided by a generator. The station is connected by a
cell network to the City’s telemetry system.

Pump Station S12A (Vaughn)

Pump Station S12A (Vaughn) was constructed in 2014 and is
equipped with two submersible 4 hp Flygt pumps that
discharge to a 4-inch-diameter force main. The station has a
design capacity of 116 gpm. Pump Station S12A collects
wastewater from a small basin in the western portion of the
system and conveys it to the gravity collection system
tributary to Pump Station BP. Backup power is provided by a
generator. The pump station is connected by radio to the
City’s telemetry system.

Pump Station Z (Gala)

Constructed in 2003, Pump Station Z is equipped with two
6.5 hp Flygt submersible pumps that discharge to a
3-inch-diameter force main. The station collects wastewater
from a small basin in the central portion of the collection
system and conveys it to the gravity collection system
tributary to KCPS. The pump station has a design capacity of
77 gpm. Backup power is provided by a 30 kW natural gas
generator. The pump station is connected by radio to the
City’s telemetry system.

Gl

Pump Station Z
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The City’s original WRF, a facultative lagoon system, was
constructed in 1967. In 1997, an upgrade was completed
to add a headworks facility, including screening and
vortex grit removal, an oxidation ditch, two secondary
clarifiers, and an ultraviolet (UV) light disinfection
system. Sand filters and a chlorination system also were
added to allow a portion of the effluent to be reused as
Class A reclaimed water for discharge to Eagle Lake at
the Golf Course. The existing lagoons were converted to
sludge stabilization lagoons that allowed for long-term
sludge storage.

WRF Oxidation Ditches and Solids
Handling Building
Another upgrade to the WRF was completed in 2003 in

which a redundant oxidation ditch was constructed.

In 2008, the solids handling system was upgraded to = 4 2 RGNS
produce Class A biosolids. The system included an A 5 [
aerated sludge holding tank, as well as a dewatering i) l”(/
centrifuge and dryer housed in a solids handling building \ G <
adjacent to the sludge holding tank. The biosolids drying i
system remained in operation until 2015, when a fire
occurred in the dryer building. After the fire, the drying
system was abandoned, and the dewatered sludge was
hauled to the landfill while planning, design, and
construction took place to implement a new solids
handling system.

WRF UV Disinfection System

In 2008, a traveling band fine screen was added to the headworks screening channel. Two
manually cleaned screens in series exist in the bypass channel.

In 2015, an engineering report was completed outlining upcoming WRF improvement projects
that would be completed from 2017 to 2019 to improve operation of the WRF.

In 2017, upgrades were made to the UV disinfection system, standby generator, oxidation ditch
anoxic basin mixers, non-potable water system, and supervisory control and data acquisition
(SCADA) system. The new UV disinfection system can meet Class A Reclaimed Water
disinfection standards without requiring additional chlorination.

In 2018 and 2019, the new solids handling system was constructed, as well as various smaller
upgrades throughout the WRF. The new solids handling system, which produces Class B
biosolids, included an upgrade to the waste activated sludge (WAS) pump station and a new
solids handling facility that includes rotary drum thickening equipment, three aerobic digesters,
centrifuge dewatering equipment, and a truck bay with a weigh scale. Additionally, a biofilter
was constructed to treat foul air from the solids handling processes. An upper level operations
area was included in the solids handling building design. Upgrades also were made to the
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headworks grit removal system, including new packaged biofilters, oxidation ditch anaerobic
mixers, clarifier scum pump stations, and one secondary clarifier mechanism. In addition, a new
stormwater decant facility was constructed.

Wastewater from the City’s sewer system is processed at the WRF resulting in treated water
and digested sludge. Depending on the time of year, the wastewater is treated to one of two
different standards. Typically, from sometime in September through sometime in May, effluent
water from the secondary treatment processes is disinfected and discharged to the Snoqualmie
River. During the summertime months, the wastewater is treated to Class A Reclaimed Water
standards for use as irrigation water at the Golf Course and several City customers. Class B
biosolids are produced at the WRF year-round and hauled offsite by truck for permissible land
application.

The WREF is located on a larger parcel of land owned by the City. The parcel number is
3024089079, and the address is 38180 SE Mill Pond Road, City of Snoqualmie, Washington. The
WRF parcel is located within the City limits and is zoned Utility Park (U). The City’s North
Wellfield Water Treatment Plant (WTP), which is described in the City of Snoqualmie and
Adjacent Water Systems section of this chapter, is located on the WRF parcel, along with a
private concrete solids processing facility that is operated by Girard Resources & Recycling, LLC.
A private driveway runs through the WRF parcel for vehicle access to the City’s on-site facilities,
as well as the adjacent City property to the north where the City’s Public Works Office is
located.

Portions of the WRF parcel have been developed with wastewater treatment infrastructure
since 1967, when the original facultative lagoon system wastewater treatment plant was
constructed. Currently, all existing wastewater treatment infrastructure is located within the
limits of the WRF, which for the purposes of this General Sewer Plan (GSP), is defined by the
enclosed perimeter fence. The recommended WRF improvements presented in this GSP also
are all located within the WRF’s fenced perimeter and in areas that already have been
developed or disturbed. The following sections summarize specific environmental
characteristics within and in the vicinity of this parcel and identify whether the recommended
WRF improvements will have an affect or impact on each of these aspects. Further details on
potential environment impacts can be found in the State Environmental Policy Act (SEPA)
Checklist and State Environmental Review Process (SERP) documentation that was completed
for this GSP and are included in Appendix B. This GSP is in compliance with the SEPA Checklist
and corresponding Determination of Non-Significance.

The 100-year floodplain extends onto the WRF parcel. The 100-year floodplain elevation is
423.98 feet (North American Vertical Datum of 1988 [NAVD 88]). The lowest elevation within
the fenced perimeter of the WRF is approximately 429 feet NAVD 88, which is 5 feet above the
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100-year floodplain. The recommended improvements presented in this GSP are all located
within the fenced perimeter.

Where the floodplain elevation may result in groundwater levels that are above the bottom of
proposed buried structures, the potential for buoyancy should be evaluated for those
structures.

The only applicable shoreline for the WRF is the Snoqualmie River, which is approximately

400 feet south of the WRF. None of the recommended WRF improvements presented in this
GSP will affect the River or riparian zone setbacks. The existing piped outfall discharges into the
River; however, no improvements are proposed for the outfall.

Wetland habitats exist within and near the WRF parcel. A Category Il wetland is located
southwest of the WRF, across the access road from the entrance to the WRF. In addition,
unclassified wetlands are located east of the WRF. The recommended WRF improvements
presented in this GSP are all located outside of the Category lll wetland buffer, at least 300 feet
from the unclassified wetlands, and in areas of the WRF that already have been disturbed.
Therefore, the recommended improvements will not impact any wetlands or their buffers.

Based on review of the U.S. Fish and Wildlife Service (USFWS) Endangered Species Act (ESA)
maps and data and Washington Department of Fish and Wildlife (WDFW) Salmonscape and
Priority Habitats and Species (PHS) data, the WRF parcel and surrounding areas do not support
threatened or endangered bird, mammal, or fish species.

Based on review of USFWS ESA maps and data, Washington State Department of Natural
Resources Natural Heritage data, and WDFW PHS data, the WRF parcel and surrounding areas
do not support threatened or endangered plant species.

Any risks the WRF could pose to public health typically are contained within the fenced
perimeter (air emissions are discussed in the following section); therefore, the WRF is not a risk
to the public. The perimeter fence fully encloses the WRF, and all gates associated with the
fence are secured. In addition to providing general security for the facility, the perimeter fence
prevents unintentional access into the WRF by the public. Atypical instances of potential risks
that are not contained within the fenced perimeter are hazardous wastes disposal; however,
the City disposes of these wastes in a manner that meets all general and individual
requirements for disposal. Biosolids that are hauled off site from the WRF meet Class B
standards. The recommended WRF improvements presented in this GSP are all located within
the fenced perimeter and will not result in any new public health risks.
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Air emissions at the WRF are either exempt from or not applicable to regulated air emissions.

Based on the Natural Resources Conservation Service Soil Survey, there is prime farmland
within the WRF parcel. However, the prime farmland is outside and southeast of the fenced
perimeter of the WRF, while the recommended WRF improvements presented in this GSP are
all located within this perimeter.

The Snoqualmie Falls Hydroelectric Power Plant Historic District and Snoqualmie Falls Cavity
Generating Station are both approximately % mile from the WRF. Both are listed on the
National Register of Historic Places and the Washington Heritage Registrar. None of the
recommended WRF improvements presented in this GSP will affect either of these historic
places.

Based on a cultural resources assessment completed for the City in 2016 (Cultural Resources
Assessment for the City of Snoqualmie Water Reclamation Facility and North Well Treatment
Facility Improvements Project, June 9, 2016, SWCA Environmental Consultants), a Precontact
Archaeological Site (45KI1275) exists adjacent to the City’s North Wellfield WTP, and
Holocene-aged alluvium and undisturbed alluvial deposits below fill likely are present near the
southeastern portion of the WRF. The Holocene-aged soils have archaeological sensitivity. The
recommended WRF improvements presented in this GSP are all located outside the areas of
archeological sensitivity.

The only part of the Snoqualmie River that is listed in the National Wild and Scenic Rivers
System is a stretch of the Middle Fork Snoqualmie River, which is upstream of confluences of
the north, middle, and south forks of the River. These confluences are located east of and
upstream of the WRF on the River.

Successful operation of any municipal sewer system requires gathering and using accurate
sewer system information. A telemetry and supervisory control system gathers information and
can control a system efficiently by automatically optimizing facility operations. A telemetry and
SCADA system also provides instant alarm notification via text message to operations personnel
in the event of equipment failure, operation problems, flood, fire, or other emergency
situations.

The SCADA system is located at the WRF and was completely replaced in 2017 as part of
upgrades at the WRF. It monitors operations at the City’s lift stations using radio and cellular
telemetry. All the City’s lift stations are connected to the SCADA system. All alarms are logged
by the SCADA system and a backup auto-dialer system alerts the on-call operator whenever
problems are detected that have not been acknowledged locally or remotely within 30 minutes.
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The SCADA system logs all data (flows, levels, etc.) that can be used to trend or exported for
troubleshooting or reviewing equipment utilization.

The City has three industrial users with discharge permits on file with the Washington State
Department of Ecology (Ecology). Two are Categorical Significant Industrial Users and one is a
Non-Categorical Non-Significant Industrial User. The discharge permits for these industrial users
are included in Appendix H.

JR Four, Ltd, dba Technical Glass Products, is located at 8107 Bracken Place SE and conducts
metal finishing. JR Four is classified as a Categorical Significant Industrial User. Per State Waste
Discharge Permit Number ST0045534, JR Four is required to pretreat wastewater for cadmium,
chromium, copper, lead, nickel, silver, zinc, zirconium, cyanide, and total toxic organic
compounds (TTO), as well as maintain pH and maximum flow volume within prescribed limits.

MicroConnex Corporation, located at 34935 SE Douglas Street, Suite 110, conducts
manufacturing of bare printed circuit boards and is classified as a Categorical Significant
Industrial User. MicroConnex Corporation is required to pretreat wastewater for cadmium,
chromium, copper, lead, nickel, silver, zinc, cyanide, and TTO, as well as maintain pH and
maximum flow volume within the limits prescribed on State Waste Discharge Permit Number
ST0501298.

Girard Resources and Recycling, LLC, located at 38190 SE Stearns Road, is classified as a
Non-Categorical Non-Significant Industrial User. Girard Resources and Recycling, which
conducts concrete solids processing, is required to maintain flow volume, total suspended
solids (TSS), and pH within the limits prescribed on State Waste Discharge Permit Number
ST0045516.

The WRF produces Class A reclaimed water that is discharged to Eagle Lake at the Golf Course.
This water is used for irrigation of the Golf Course and several City customers.

The federal Clean Water Act (CWA, 1972, and later modifications, 1977, 1981, and 1987)
established water quality goals for the navigable (surface) waters of the United States. “The
objective of the CWA is the restoration and maintenance of the chemical, physical, and
biological integrity of the country’s water.” The CWA grants individual authority to each state to
define the water quality standards (within the limits set by the water quality goals) within its
jurisdiction and enforce them. Water quality standards for surface waters in Washington State
have been established (Chapter 173-201A Washington Administrative Code (WAC)) and are
enforced by Ecology (Chapter 90.48 Revised Code of Washington (RCW)). The purpose of the
water quality standards is to provide “public health and public enjoyment of the waters and the
propagation and protection of fish, shellfish, and wildlife.” Each surface water in the State is
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identified as fresh water or marine water and designated for one or more uses, which then
determines the specific water quality standards that apply to that water.

The State also has established a permit program for implementation of the National Pollutant
Discharge Elimination System (NPDES) Permit Program created by the CWA. The program
requires a discharge permit for any point source, such as a domestic wastewater treatment
plant and discharge of pollutants to surface waters of the State for the purpose of maintaining
the water quality standards. Each permit is renewed on roughly a 5-year cycle. The permit and
accompanying fact sheet include information on discharge limits, monitoring schedule, and
general and special conditions that apply to the applicable point source.

Ecology issued the City’s renewed NPDES permit (Permit No. WA0022403) in May 2021, which
also covers reclaimed water use. The permitted facility flow and loading design criteria for the
WRF is included in Table 2-8.

Table 2-8
WRF Permitted Flow and Loading Design Criteria

Parameter Design Quantity
Maximum Month Design Flow (MMDF) 2.15 MGD
BODs Influent Loading for Maximum Month 5,220 ppd
TSS Influent Loading for Maximum Month 5,220 ppd
Reclaimed Water Production MMDF 1.56 MGD

BOD; = 5-day biochemical oxygen demand
ppd = pounds per day

Disinfected secondary effluent water is discharged to the Snoqualmie River, immediately
upstream of Snoqualmie Falls, through a piped outfall, which is designated as Outfall No. 001 in
the NPDES permit. The effluent limits for Outfall No. 001 are summarized in Table 2-9.
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Table 2-9
NPDES Permit Effluent Limits, Outfall No. 001
Parameter Average Monthly Average Weekly
CBOD 25 me/L 40 mg/L
> 85% removal of influent CBOD, e
CBOD; Mass 448 ppd 717 ppd
Effective November - July Only PP PP
30 mg/L
45 mg/L
TSS 538 ppd ol e/ .
85% removal of influent TSS PP
Parameter Minimum Maximum
pH 6.3 standard units 9.0 standard units
Parameter Monthly Geometric Mean Weekly Geometric Mean
Fecal Coliform Bacteria 200/100 mL 400/100 mL
Parameter Average Monthly Maximum Daily
CBOD; Mass
. 51.6 ppd 206 ppd
Effective August - October Only
Total Ammonia Mass (as NH3-N)
21.6 ppd 68.7 ppd

Effective August - October Only

Temperature, Maximum 7-Day

Running Average (7-DADMax) N/A 24.7 °C
Effective June - September Only

mg/L = milligrams per liter

mL = milliliters

OC = degrees Celsius

When the wastewater is treated to Class A Reclaimed Water standards, it is discharged into a
buried, concrete clearwell that is located at the WRF. The reclaimed water is then pumped to
the Eagle Lake storage reservoir (also known as the 9t" Hole Pond) at the Golf Course. The Eagle
Lake storage reservoir is designated as Outfall No. 002 in the NPDES permit. All reclaimed water
must be oxidized, filtered, and disinfected and meet the limits for Outfall No. 002 as
summarized in Table 2-10. In addition to these limits, the source water for the reclaimed water
treatment system must comply at all times with the 5-day carbonaceous biochemical oxygen
demand (CBODs), TSS, and pH Effluent Limits that are shown in Table 2-9.

During the reclaimed water season, Outfall No. 001 remains available for discharge if flows to
the plant exceed allowed reclaimed water limits or if the treatment units for the reclaimed
water system are offline for maintenance or repair. Refer to Table 2-9 for the limits associated
with Outfall No. 001, which apply to any (treated) wastewater the City discharges from the WRF
to the Snoqualmie River even during reclaimed water production and whether due to planned
or unplanned (i.e. emergency) events.
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Table 2-10
NPDES Permit Reclaimed Water Limits, Outfall No. 002
Parameter Minimum Maximum
Dissolved Oxygen (DO) >0.2 mg/L N/A
Product Water - Coagulated/Filtered Water Prior to Disinfection
Parameter Average Monthly Instantaneous Maximum
Turbidity 2 NTU 5NTU
Product Water - Disinfected Reclaimed Water Prior to Distribution
Parameter 7-day Median Sample Maximum
Total Coliform 2.2 MPN/100 mL 23 MPN/100 mL

mg/L = milligrams per liter
NTU = nephelometric turbidity units
MPN = most probable number

The reclaimed water limits in the NPDES permit do not include a requirement for a chlorine
residual in the transmission main that discharges to Eagle Lake. As part of the WRF Phase |
Improvements project that was constructed in 2017, the reclaimed water disinfection system
upgrade included removing the existing reclaimed water chlorination system. The installed UV
system is capable of meeting the requirements for reclaimed water disinfection. The point of
compliance for disinfection was moved immediately downstream of the UV system. Since the
City pumps reclaimed water into a transmission main that discharges into an open water
reservoir (known as Eagle Lake) with no other customers on the pipeline, Ecology allowed the
removal of the chlorine residual requirement under the previous permit. Distribution of water
after it gets to the open water reservoir is not addressed in this GSP and is covered in the City’s
2015 Reclaimed Water Reuse Plan.

A copy of the City’s current NPDES permit is included as Appendix A.

Section 303(d) of the CWA establishes a process to identify and clean up surface waters that do
not meet the applicable water quality standards. Every few years, Ecology performs a water
guality assessment using collected data to determine whether or not water quality of the
surface waters meet the standards. Based on the assessment, each surface water is placed into
one of five categories that describes the status of the water quality and ranges from meeting
the standards (Category 1) to impaired (i.e. polluted) and requiring a water improvement
project (Category 5). Surface waters placed into Category 5 are formerly listed on the State’s
303(d) list of polluted waters, which is named after the referenced section of the CWA.

The water improvement project process, also known as the Total Maximum Daily Load (TMDL)
process, is a science-based approach to cleaning up the polluted water so that it meets the
applicable water quality standards. A TMDL is a numerical value that represents the highest
amount of a pollutant a surface water body can receive and still meet the standards. The TMDL
then sets a basis for Ecology to develop wasteload allocations (WLAs) for point sources such as
domestic wastewater treatment plants, and load allocations for nonpoint sources that
discharge to the surface water (in some cases only a portion of the surface water) for which the
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TMDL was developed. WLAs can then be applied as effluent limits in the treatment plant’s
NPDES permit. TMDLs and WLAs may only apply for part of the year based on surface water
quality standards not being met only for that part of the year.

The maximum daily limits shown in Table 2-9 are based on TMDLs that apply to the portion of
the Snoqualmie River where the WRF discharge outfall is located. The applicable TMDLs and
corresponding Snoqualmie WRF WLAs are summarized in this section.

Ecology conducted water quality assessments of the Snoqualmie River in 1989 and 1991 that
identified impairments existed within the lower river basin. In a couple of locations, dissolved
oxygen (DO) levels in the river were found to occasionally drop below the applicable water
quality criteria minimum of 8.0 milligrams per liter (mg/L), with the seasonal period of concern
being August through October. At various times of the year, including the period from late July
through October, fecal coliform bacteria counts were found to increase above the water quality
criteria maximum limit. For the assessments, the delineation between the upper river basin and
the lower river basin was the confluence of the three forks (North, Middle, and South) of the
Snoqualmie River near North Bend. The City and the WRF discharge are located directly
downstream of the confluence.

In May 1994, Ecology published the Snoqualmie River Total Maximum Daily Load Study (Ecology
Report No. 94-71), which recommended seasonal WLAs to help correct and further prevent the
seasonal DO impairments caused by nutrient loading. The recommendations were based on
modeling of different simulation conditions that Ecology performed as part of the study. Based
on the recommendations for the WRF discharge, maximum daily effluent limits of 206 pounds
per day (ppd) CBODs Mass and 68.7 ppd Total Ammonia Mass (as NH3-N) for only August
through October were added to the City’s renewed NPDES permit issued in June 2008. Effluent
limits based on the TMDL study previously were added to the City’s renewed NPDES permit
issued in December 2002; however, they were mis-stated (refer to the June 2008 NPDES permit
Fact Sheet for details). They were stated as maximum daily concentration limits in units of
mg/L, rather than maximum daily mass limits in units of ppd. In the City’s renewed NPDES
permit issued in April 2014, average monthly limits for CBODs Mass and Total Ammonia Mass
(as NH3-N) for only August through October were added (refer to the March 2014 NPDES
permit Fact Sheet for details).

Soluble reactive phosphorus (SRP) also was evaluated as part of the May 1994 study; however,
it was determined that further study of the impacts of SRP are necessary.

Results from the same modeling performed as part of the May 1994 study indicated that
current and projected wastewater treatment plant discharge contributions of fecal coliform
were inconsequential in comparison to nonpoint sources under the condition that each
wastewater treatment plant discharge did not exceed a maximum concentration limit of
400 organisms per 100 milliliters. A maximum daily concentration limit matching the
technology-based limit was added to the City’s renewed NPDES permit issued in December
2002, while the monthly and weekly limits remained the same as the previous permit. The
maximum daily concentration limit eventually was removed from the City’s renewed NPDES
permit issued in April 2014, leaving the unchanged monthly and weekly limits (refer to the
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March 2014 NPDES permit Fact Sheet for details). Refer to the Future City NPDES Permit
Effluent Limits (Outfall No. 001) Changes section in this chapter for a different bacterial
indicator that will eventually replace fecal coliform.

Snoqualmie River water temperatures were first determined to exceed the applicable water
quality criteria maximums (16 degrees Celsius in the river location of the WRF discharge) based
on data collected by Puget Sound Energy in 1991 and Ecology in 2001. Ecology conducted
fieldwork to examine temperature patterns in the Snoqualmie River basin in 2005 and 2006,
and the data showed that water temperatures in excess of the water quality criteria maximums
(expressed as the 7-day average of the daily maximum temperatures (7-DADMax)) was
common throughout the basin, with the seasonal period of concern being the summertime
months of June through September.

In June 2011, Ecology published the Snoqualmie River Basin Temperature Total Maximum Daily
Load: Water Quality Improvement Report and Implementation Plan (Publication No. 11-10-041),
which identified seasonal temperature WLAs to address the potential contributions of
wastewater treatment plant discharges to seasonal temperature impairments. Modeling of
different simulation conditions performed by Ecology as part of the temperature TMDL study
showed that load allocations for the nonpoint sources were considered to be sufficient to attain
water quality standards. Therefore, Ecology used mixing zone mass balance calculations to
determine WLAs for the wastewater treatment plant discharges (point sources) with an
allowance for warming the river by 0.3 degrees Celsius (above the applicable water quality
criteria maximums) per the water quality standards. The water quality standards also include a
maximum effluent temperature limit of 33 degrees Celsius for wastewater treatment plant
discharges when the mass balance calculation results in an effluent temperature greater than
33 degrees Celsius.

Based on the temperature WLA for the WRF discharge, a maximum daily effluent limit of

24.7 degrees Celsius 7-DADMax for only June through September was added to the City’s
renewed NPDES permit issued in April 2014. The WLA was calculated using a WRF discharge
flow of 2.15 MGD matching the facility loading design limit for maximum month average flow.
However, as noted in the publication, the highest summertime monthly average WRF flow from
2008 through 2010 was 1.12 MGD. The average dry weather WRF flow (defined in the previous
GSP as the average flows for July, August, and September) was 0.90 MGD for the 2012 through
2018 period, and the highest dry weather monthly average WRF influent flow from 2012
through 2018 was 1.04 MGD, which occurred in August of 2016. The publication states the
reason the 2.15 MGD flow condition was selected for the WLA was “...to be protective of the
river in the event of a failure of the reclaimed water facility.”

Ecology can change water quality standards or NPDES permit effluent limits (the latter for the
purpose of maintaining water quality standards). Known and anticipated future changes to
water quality standards and NPDES permit effluent limits that are applicable to Outfall No. 001
at the WRF are summarized in this section.
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The receiving water of the Snoqualmie River at Outfall No. 001 is designated for Primary
Contact Recreational Use (WAC 173-201A-602, Table 602: WRIA 7 — Snohomish). To protect
water contact recreation in fresh water, such as the receiving water, bacterial indicator criteria
(standards) are defined (WAC 173-201A-200(2)(b)). Ecology is changing the bacterial indicator
from fecal coliform to E. coli with an effective date of January 1, 2021. The E. coli and expiring
fecal coliform bacterial indicator criteria are both defined in the current version of

WAC 173-201A-200(2)(b).

The City’s NPDES permit has a fecal coliform bacteria effluent limit for Outfall No. 001. When
the current permit expires, an E. coli bacteria effluent limit for Outfall No. 001 will be developed
and become effective at the time of that permit renewal. Therefore, the fecal coliform bacteria
effluent limit will remain effective until the permit expires. The permit requires the addition of
E. coli monitoring three times per week by the City in 2024 for the purpose of developing a
site-specific correlation between E. coli and fecal coliform.

DO levels in a large number of locations throughout Puget Sound do not meet the applicable
water quality standards, and in many other locations show evidence of not meeting the
standards in the future. The surface waters within Puget Sound that are not meeting the DO
standards are listed in the State’s 303(d) list (refer to the Effluent Limits (Outfall No. 001) Total
Maximum Daily Loads section in this chapter). Ecology initiated the Puget Sound Nutrient
Reduction Project (Project) in the spring of 2017 to address the problem of human sources of
nutrients contributing to the low and decreasing DO levels throughout Puget Sound. Discharges
of nutrients to Puget Sound from domestic wastewater treatment plants are significantly
contributing to the problem. The goal of the Project is to develop a nutrient source reduction
strategy, which includes reducing nutrient levels discharged from domestic wastewater
treatment plants.

The Project is 3 years into an initial 5-year timeline (with 2022 as the final year) to develop the
strategy. Both during and after strategy development, Ecology will begin implementing nutrient
source reduction solutions. Ecology has been utilizing a model of Puget Sound to understand
the problem and simulate potential improvements. Ecology has additional modeling to perform
for optimization scenarios; however, results from completed modeling are being used to
determine potential effluent nitrogen permit limits for domestic wastewater treatment plants
with outfalls to Puget Sound (identified as marine sources). As of January 2020, Ecology made
the decision to develop a general permit to implement nutrient control at all marine source
domestic wastewater treatment plants. Ecology’s timeline has issuance of the final general
permit in 2021. Individual permits for the same plants will continue independently of, but in
conjunction with, the general permit and may be modified as necessary to include
facility-specific nutrient-related requirements.

As the Project continues, Ecology will eventually evaluate potential nutrient effluent permit
limits for domestic wastewater treatment plants with outfalls to rivers or streams that flow to
Puget Sound (identified as watershed sources), including the WRF. The timeline is unknown;
however, it is anticipated that Ecology’s future evaluation will result in additional nutrient
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effluent limits for the City’s Outfall No. 001 as part of a general permit and/or the City’s NPDES
permit.

The State requires that all laboratories reporting data to comply with NPDES permits must be
accredited (Chapter 173-50 WAC). The WRF on-site laboratory currently is accredited

(No. M745-12) for determination of the following parameters: ammonia; CBODs;
orthophosphate; dissolved oxygen; pH; fecal coliform; total coliform; E. coli; TSS; total fixed
solids; and total volatile solids.

Refer to the Future Bacterial Indicator Effluent Limits section in this chapter for the related
change from fecal coliform to E. coli as the bacterial indicator.

The City is subject to the State biosolids management program permitting requirements
(Chapter 173-308 WAC). The City is covered under the existing statewide general permit.
Class B biosolids are permitted for some land applications.

The closest municipal sewer service system to the City is the City of North Bend. North Bend
operates a treatment plant consisting of an extended aeration activated sludge system with an
oxidation ditch, secondary clarifier, UV disinfection, and outfall in the South Fork of the
Snoqualmie River. North Bend treats wastewater primarily from domestic sources consisting of
single- and multi-family residential units, restaurants, light commercial, and retail units. North
Bend has no significant industrial customers. The North Bend collection system includes one
pump station and two privately owned pump stations.

The unincorporated community of Fall City and surrounding rural areas do not have sewer
service, and wastewater is managed with on-site septic systems, community drain fields, or
alternative sewage treatment technologies. King County has considered constructing a sewer
collection system and treatment plant to serve the Fall City area. Pumping Fall City’s
wastewater to the City also has been considered, but neither of these options has been
implemented yet.

The communities adjacent to the City and their boundaries are shown on Figure 2-6. Figure 2-7
shows the wastewater treatment facilities within 20 miles of the City.

The City’s existing retail water service area, which covers an area of approximately 14.5 square
miles, is shown on Figure 2-8. The existing retail service area includes the current City limits and
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some areas of unincorporated King County. Along the north-south axis of the system, the
existing retail water service area is approximately 3.5 miles long. Along the east-west axis, the
existing retail water service area is approximately 8.3 miles long.

This section provides a brief description of the existing water system and the current operation
of the facilities. The water service area, facilities, and supply sources are shown in Figure 2-8.
Water is supplied to the City’s system from Canyon Springs, the North Wellfield (Wells No. 6,
No. 7, and No. 8), and the South Wellfield (Wells No. 1R and No. 2).

The City's wastewater facilities are all separated from major drinking water facilities for the City
and adjacent drinking water purveyors. As a result of this separation, the City's wastewater
facilities are unlikely to conflict with or impact the drinking water facilities or supplies for the
City or neighboring purveyors.

The City serves customers within an elevation range of approximately 415 feet above sea level
in its historic downtown area to approximately 1,140 feet above sea level on the west side of
the system in the Snoqualmie Ridge area. The wide elevation range requires that water
pressure be increased or reduced to maintain pressures that are safe and sufficient to meet the
flow requirements of the system. The City achieves this by dividing the water system into ten
different pressure zones.

Water is supplied to the City from Canyon Springs, the North Wellfield, and the South Wellfield.
Canyon Springs is located 6 miles east of the City and has an existing capacity of approximately
898 gallons per minute (gpm). The spring is located in a deep canyon on the north hillside bank
of the North Fork of the Snoqualmie River.

The North Wellfield consists of Wells No. 6, No. 7, and No. 8 located in the northernmost area
of the City’s water service area. Well No. 6 has a capacity of approximately 550 gpm, Well No. 7
has a capacity of approximately 550 gpm, and Well No. 8 has a capacity of approximately

1,250 gpm. However, due to interference, Wells No. 6 and No. 8 are not operated
simultaneously, so the wellfield has a combined capacity of approximately 1,800 gpm.

The South Wellfield consists of Wells No. 1R and No. 2 on property currently occupied by
Mount Si High School. Each well has a capacity of 600 gpm.

All City water sources are chlorinated. The North Wellfield WTP and South Wellfield WTP
remove iron and manganese from the water produced by their respective wells. The North
Wellfield WTP also treats the water to remove arsenic. At the North Wellfield WTP, a sodium
hypochlorite solution is added to the raw water for oxidation, while ferric chloride is added to
the raw water to coprecipitate with arsenic. Three filter trains are used to remove iron,
manganese, and arsenic that binds with the ferric chloride. At the South Wellfield WTP, sodium
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hypochlorite is used for oxidation and then filtered with pyrolusite media to remove iron and
manganese compounds. Canyon Springs water currently is treated with sodium hypochlorite
generated on site. A disinfection building is located adjacent to the pressure reducing valve
(PRV) vault on SE 70t Street, which houses a brine tank, 20 pounds per day sodium
hypochlorite generation system, a 315-gallon hypochlorite storage tank, and chemical feed
system. The sodium hypochlorite is injected into the 12-inch PVC transmission main from the
springs 1,320 feet upstream of the disinfection building.

The City’s water system has five booster pump station (BPS) facilities. The 705 BPS, 1040 BPS,
and 1180-1260 BPS provide water to pressure zones in the Snoqualmie Ridge area. The

384™ Avenue SE BPS and Snoqualmie Point BPS provide water to pressure zones in the
southern areas of the system. A summary of the pumping facilities is shown in Table 2-11 from
the City’s Water System Plan.

Table 2-11
Booster Pump Station Facilities Summary
Sum of
Suction Discharge Number Pump Pump
Pressure Pressure Year of Pump Motor Size Has Capacities
Pump Station Zone Zone Constructed Pumps Type (HP) Pump Capacity VFDs? (gpm)1 Generator
Snoqualmie Ridge Pressure Zones Booster Pump Stations
2) 600 Kimball Creek LS
1997 2 Horizontal end-suction (2) 60 ( )175'$gn:‘ @ No D!m ?G ree "
705BPS | 599 Zone | 705 Zone 3600 gom @ 2,400 %
2008 2 Horizontal end-sucti 2) 60 Y
orizontal end-suction (2) 175' 7DH es Generator
2) 62
1040 BPS 705 Zone |1040 Zone 1996 4 Vertical turbine 2,500 Diesel Generator
2125 |A6Beeme@ |
385' TDH
1)1
10 |WiSePm@ )
164' TDH
1180 Zone 6 Vertical turbine (3140 |®)531EPM@ )\ o 4 ug
215' TDH
s | B0
1180-1260 BPS|1040 Zone 2008 Diesel Generator
(1) 137 gpm @
(1)15 , Yes
245' TDH
. ) (3) 436 gpm @
1260 Z 6 Vertical turb 3) 50 Y 4,445
one ertical turbine (3) 290' TDH es
(2) 1,500 gpm
2) 150 N
@ @ 290' TDH °
South Pressure Zones Booster Pump Stations
) ) (2) 200 gom @
Vertical turbine (2) 20 } No
384th Avenue 599 Zone | 799 Zone 1982 3 216' TDH 1,600 Natural Gas
SEBPS Horizontal end-suction | (1) 125 (1) 1,200 gpm No Generator
@ 272' TDH
i 2)1
snoqualmie | _q5 0 e [1172Zone| 1989 2 Submersible ()25 |@10ePm@ | 300 None
Point BPS 414' TDH

1 = The actual total station capacity is typically less than the sum of pump capacities, due to increased head losses at higher flow rates. Total capacity may also be limited if the BPS electrical
system is not designed to run all pumps concurrently.

The City’s water system has six storage facilities that provide storage to various zones in the
system. A summary of the storage facilities is shown in Table 2-12 from the City’s Water System
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Plan. The 599 Reservoir provides storage for the 599 Zone, but currently is experiencing water
quality issues. The City occasionally flushes water from the reservoir to reduce the water age.
The 705 Reservoirs and 1040 Reservoirs provide storage for the Snoqualmie Ridge area. The
1172 Reservoir operates when the 384" Avenue SE BPS and Snoqualmie Point BPS are not
operating to supply water to the 1172 Zone, 799 Zone, and 670 Zone via PRVs.

Table 2-12
Storage Facilities Summary

Overflow
Approximate Pressure Year Construction Capacity Elevation Diameter Height
Reservoir Location Zone Constructed Type (MG) (feet) (feet) (feet)
599 Zone
South of
599 Reservoir Cortland 599 Zone 1961 Steel 0.5 599 52 32
Avenue SE
Snoqualmie Ridge Pressure Zones
705 R i
eservorr 1996 Steel 0.03 15 24
No. 1 Fisher Creek
705 Zone 705
. Park
705 Reservoir
2018 Steel 0.13 30 24
No. 2
1040 Reservoir| South of SE
. 1997 Concrete 2.1 122 24
No. 1 Jacobia St,
between 1040 Zone 1,040
1040 Reservoir | Hancock Ave SE 2004 c ; 17 1105 ”
No. 2 and SE Keller St oncrete ' '
South Pressure Zones
South of
1172 Reservoir| Snoqualmie |1172 Zone 1989 Steel 0.4 1,172 47 31
Point Park

The City’s water system contains approximately 68 miles of water main ranging in size from

2 inches to 24 inches. Most of the water main (approximately 92 percent) within the system is
12 inches in diameter or less. The remaining water main (approximately 8 percent) is 14 inches
in diameter or larger.

The majority of the water main is constructed of ductile iron pipe (approximately 76 percent).
Other water main materials in the system include PVC, asbestos cement, cast iron, and
high-density polyethylene.

Water system interties are physical connections between two adjacent water systems. Interties
normally are separated by a closed isolation valve or control valve. Emergency supply interties
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provide water from one system to another during emergency situations only. An emergency
situation may occur when a water system loses its main source of supply or a major
transmission main, or during firefighting situations, and is unable to provide a sufficient
guantity of water to its customers. Normal supply interties provide water from one system to
another during non-emergency situations and are typically supplying water at all times.

The City’s only intertie is with the Walter Walker Water Works (Walter Walker) system, which is
located immediately south of the City’s 800 Zone. The City provides wholesale water to the
Walter Walker system via a Walter Walker-owned BPS located on the City’s 599 Zone Reservoir
site. The Walter Walker BPS has two 70 gpm pumps that pump water through 8-inch-diameter
water mains to a 40,300-gallon reservoir. The system serves approximately 14 connections.

The City of North Bend (North Bend) is located to the southeast of the City. North Bend’s water
system serves approximately 2,387 connections with a total residential population of
approximately 5,510. The City obtains its water supply from a spring source with a capacity of
1,250 gpm and a groundwater well with a capacity of 2,500 gpm. North Bend also has an
emergency intertie with the Sallal Water Association.

The Echo Glen Children’s Center is located to the west of Snoqualmie’s water service area. The
water system provides service to approximately 25 connections, with a residential population
of 340 people and a non-residential population of 90 people. Water is supplied primarily from a
groundwater well with a capacity of 100 gpm. A second 100 gpm groundwater well is used in
emergencies for fire suppression.

The Fall City Water District (Fall City) is located to the northwest of the City. Fall City serves
approximately 1,118 connections, with a residential population of approximately 2,830 people.
Water is supplied from 4 groundwater wells with a total capacity of approximately 1,630 gpm. A
fifth well provides an additional seasonal capacity of approximately 314 gpm.

The Lake Alice Water Association (Lake Alice) system is located immediately to the west of the
City. The Lake Alice system serves approximately 31 connections with a residential population
of 90 people. Water is supplied from a single groundwater well with a capacity of 30 gpm.

The Rumbolz system is located to the south of the City. The system serves approximately
40 connections, with a residential population of 106 people. Water is supplied to the system
from 2 groundwater wells with a total capacity of 70 gpm.
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The Rumbolz system has approached the City for Satellite System Management Agency (SSMA)
services. The City currently is evaluating the feasibility of providing SSMA services to the
system.

In 2008, the Snoqualmie Indian Tribe completed construction of the Snoqualmie Casino, located
along 1-90 just outside of the City limits. The Casino system has one well, two 50,000-gallon
concrete tanks, and treatment consisting of disinfection and arsenic removal. The system is
designed to serve a transient population of 4,400 people and has a capacity of 125 gpm.

The Tribe owns several other properties in the area as well that have yet to be developed fully.
The casino system will not serve other properties owned by the Tribe when developed.

The Spring Glen Association, located to the north of the City, provides water to approximately
71 connections, with a residential population of 200 and a non-residential population of 45.
Water is supplied to the system from a groundwater well with a capacity of 200 gpm. A second
back-up groundwater well with a capacity of 200 gpm is operated seasonally.

The Tokul Creek Community is a Group B water system located to the north of the Mill Site. The
system has approximately 13 connections and a residential population of 23 people. Water is
supplied from a groundwater spring with a capacity of 100 gpm.

The Upper Preston Water User Association is located to the southwest of the City. The system
provides water service to approximately 60 connections, with a residential population of 150.
The source of supply is a groundwater well with a capacity of 65 gpm.

The Walter Walker system is located inside the City’s UGA. As discussed previously, wholesale
water is supplied from the City to the Walter Walker system via a BPS located at the

599 Reservoir site. The Walter Walker system serves approximately 14 connections with a
residential population of 35.
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The State of Washington Growth Management Act (GMA) requires, among other things,
consistency between land use and utility plans and their implementation. This chapter
demonstrates the compatibility of the City of Snoqualmie’s (City) General Sewer Plan (GSP) with
other plans, identifies the designated land uses within the existing and future service area, and
presents population and employment projections within the City’s planning area.

To ensure that the GSP is consistent with the land use policies that guide it and other related
plans, the following planning documents were examined.

e State of Washington Growth Management Act

e Puget Sound Regional Council VISION 2040 Part Ill: Multicounty Planning Policies
e Snoqualmie 2032 City of Snoqualmie Comprehensive Plan

e 2012 King County Countywide Planning Policies

e King County Comprehensive Plan, 2016 Update

The State of Washington GMA of 1990 (and its multiple amendments) defined four goals
relevant to this GSP:

1. Growth should be in urban areas;

2. There should be consistency between land use and utility plans and their
implementation;

3. There should be concurrency of growth with public facilities and services; and
4. Critical areas should be designated and protected.

The GMA requires that King County (County) designate an Urban Growth Area (UGA) where
most future urban growth and development will be directed. The Countywide UGA is defined in
the County’s Comprehensive Plan and encompasses the area where this urban growth and
development is projected to occur over the 20-year planning period. The current King County
UGA boundaries in the vicinity of the City are shown on Figure 3-1.
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CHAPTER 3 CITY OF SNOQUALMIE GENERAL SEWER PLAN

A Potential Annexation Area (PAA) is an area identified by the County and a city as expected to
annex into that city during the 20-year planning period. The City’s PAAs, per County mapping,
are the Snoqualmie Southwest PAA (corresponding to the City’s Snoqualmie Hills West and
Snoqualmie Hills East planning areas), the Snoqualmie Weyerhauser West PAA (located within
the City’s Snoqualmie Falls planning area), the Snoqualmie Weyerhauser East PAA and the
Snoqualmie Mill 2 PAA (located with the City’s Mill planning area), and the Snoqualmie River
Alignments PAA (located within the City’s Meadowbrook planning area).

The GMA requires planning consistency from two perspectives. First, it requires the consistency
of plans between jurisdictions. This means that plans and policies of the City and County must
be consistent per Revised Code of Washington (RCW) 36.70A.100. Second, the GMA requires
that the implementation of the GSP be consistent with comprehensive plans (RCW 36.70A.120).

Concurrency means that adequate public facilities and services be provided at the time that
growth occurs. For example, growth should not occur where schools, roads, and other public
facilities are overloaded. To achieve this objective, the GMA directs growth to areas already
served or readily served by public facilities and services (RCW 36.70A.110). It also requires that
when public facilities and services cannot be maintained at an acceptable level of service, the
new development should be prohibited (RCW 36.70A.110).

The GMA requires that critical areas be designated and protected. Critical areas include aquifer
recharge areas, wetlands, frequently flooded areas, streams, wildlife habitat, landslide hazard
areas, seismic hazard areas, and steep slopes. The City has adopted development regulations
identifying and protecting critical areas as required. The State Environmental Policy Act (SEPA)
Checklist in Appendix B addresses other environmental concerns.

The Puget Sound Regional Council (PSRC) is designated by the governor of the State of
Washington as the Metropolitan Planning Organization (MPO) and Regional Transportation
Planning Organization (RTPO) for the central Puget Sound region, defined as King, Kitsap,
Pierce, and Snohomish counties. PSRC’s VISION 2040 “is a shared strategy for moving the
central Puget Sound region toward a sustainable future.” PRSC’s VISION 2040 Part IIl:
Multicounty Planning Policies contains six major policy sections: Environment; Development
Patterns; Housing; Economy; Transportation; and Public Services. Under each section, goals,
policies, actions, and measures are identified. All the City’s functional plans are required to be
consistent with PSRC’s VISION 2040 Part Ill: Multicounty Planning Policies.
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CITY OF SNOQUALMIE GENERAL SEWER PLAN LAND USE AND POPULATION

The City of Snoqualmie’s Comprehensive Plan was last adopted in 2014, with additional
amendments in 2017. The plan was developed to describe the City’s vision for 2032 and to
provide goals and policies for achieving the vision, as well as to meet the requirements of the
GMA.

The Land Use Element of the City’s Comprehensive Plan is the City’s vision of how growth and
development should occur over a 20-year horizon. While the Land Use Element goals and
policies set forth general standards for locating land uses, the Land Use Designations Map
(Figure 2.1) indicates geographically where certain types of uses may be appropriate. The Land
Use Designations Map is a blueprint for the development of an area. The City’s existing land use
is shown in Figure 3-1.

The Land Use Element considers the general location of land uses, as well as the appropriate
intensity and density of land uses given the current development trends. The Transportation
and Capital Facilities and Utilities Element ensures that a new development will be served
adequately without compromising adopted levels of service, which is consistent with the
principal of concurrency as defined in the GMA.

The County’s 2012 Countywide Planning Policies are a series of policies that address growth
management issues in King County. The current version of the policies includes amendments
ratified on June 25, 2016. For consistency with PSRC’s VISION 2040, the Countywide Planning
Policies also are organized into the policy sections of Environment, Development Patterns,
Housing, Economy, Transportation, and Public Facilities and Services. Page 48 of the
Countywide Planning Policies identifies specific policies related to sewage treatment and
disposal. All the City’s functional plans are required to be consistent with the County’s
Countywide Planning Policies.

The current version of the King County Comprehensive Plan was adopted in 2016, and last
amended in 2018. Chapters include the following.

e Regional Growth Management Planning

e Urban Communities

e Rural Areas and Natural Resource Lands

e Housing and Human Services

e Environment

e Shorelines

e Parks, Open Space, and Cultural Resources

e Transportation

e Services, Facilities, and Utilities
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CHAPTER 3 CITY OF SNOQUALMIE GENERAL SEWER PLAN

e Economic Development
e Community Service Area Subarea Planning

e Implementation, Amendments, and Evaluation
The County’s plan is focused on six guiding principles, as follows.

Creating Sustainable Neighborhoods

Preserving and Maintaining Open Space and Natural Resource Lands
Directing Development Towards Existing Communities

Providing a Variety of Transportation Choices

Addressing Health, Equity, and Social and Environmental Justice

o Uk whN R

Achieving Environmental Sustainability

The County’s Comprehensive Plan guides development and designates land use in
unincorporated King County. County Land Use inside the City’s future wastewater service area
(which includes the City’s UGA and the area in the City limits outside the UGA, which is located
south of Interstate 90) is shown in Figure 3-1; the County’s Comprehensive Plan can be
referenced for County Land Use outside the City’s future wastewater service area.

The future wastewater service area includes the City and portions of unincorporated King
County in the City’s UGA, for a total of 8.8 square miles. The future wastewater service area
Land Use Map, as shown in Figure 3-1, guides development and can be used to forecast future
wastewater flows and loadings. Land use outside the City is designated by the County, as shown
in Figure 3-1.

Approximately 31.8 percent of the area within the City’s future wastewater service area is
designated for residential use, as indicated in Table 3-1. Approximately 46.1 percent of the
future wastewater service area is designated for open space/parks; approximately 5.4 percent
is designated for commercial use; approximately 4.4 percent is designated for
public/institutional use; and approximately 12.3 percent is designated for other land uses or is
undesignated.
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Table 3-1
Land Use Inside Future Wastewater Service Area

and e Tvpe Acres % of Total Residential
Residential 1,794 318%  jmemetional 31.8%
Open Space/Parks 2,600 46.1% A% \
Other G4 123% N3
Commercial 307 5.4% Commercial/ L)
Public/Institutional 249 4.4% >-4%
Total 5,644 100%
POPULATION

Household Trends

The City’s residential areas are largely comprised of single-family residences. The City’s 2014
Comprehensive Plan estimated that there were approximately 3,943 housing units in the City.
Of these, approximately 3,208 housing units (81.4 percent) were single-family residences, and
approximately 735 housing units (18.6 percent) were one-unit attached or located in multi-unit
structures. The City’s average household size is estimated to be 3.0 persons in the Snoqualmie
Ridge area and 2.5 persons in all other areas of the City.

Historical and Future City Population

The City has experienced rapid population growth and extensive physical development since
2000. The population of the County increased by approximately 10 percent from 2010 to 2017
based on Office of Financial Management (OFM) estimates. The population of the City
increased by approximately 20 percent during the same period. A significant portion of the
City’s population growth is due to the continued development of the Snoqualmie Ridge on the
west side of the City. Table 3-2 illustrates the historical population growth since 1990. The
historical population shown in Table 3-2 represents the population within the City limits. The
sources of the historical population numbers are the decennial census and OFM intercensal

estimates.
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Table 3-2

Population Trends within the City Limits

Year Population
1990 1,546
1995 1,565
2000 1,631
2005 6,933
2010 10,670
2011 10,950
2012 11,320
2013 11,700
2014 12,130
2015 12,850
2016 13,110
2017 13,210

Projected future population growth within the City Limits, shown in Table 3-3 and Chart 3-1, is
based on current projections from the City’s Community Development Department, Planning
Division. Population growth is anticipated in the Mill Site, Snoqualmie Hills West, Snoqualmie
Hills East, Snoqualmie Ridge Phases | and Il, and Meadowbrook planning areas. The previously
planned Salish development has been withdrawn by the new property owners and was not
included in the population projections for the City. While the Snoqualmie Casino (Casino) is
located within the UGA, no data was available to the City regarding a potential Casino
expansion during the initial preparation of this GSP. Therefore, no population for the Casino
was included in the population projections for the City. The City is projected to have a

population of 15,499 people in 2040.

3-6
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Table 3-3
Population Projections
Year City Sewer System Sewer System
Population Population Employment
Existing
2017 13,210 13,151 3,410
Projected
2018 13,450 13,391 3,437
2019 13,670 13,611 3,464
2020 13,859 13,806 3,500
2021 14,048 14,002 3,536
2022 14,478 14,438 4,054
2023 14,478 14,444 4,062
2024 14,478 14,451 4,070
2025 14,478 14,457 4,078
2026 14,506 14,492 4,229
2027 14,534 14,526 4,570
2028 14,562 14,560 4,721
2029 14,590 14,595 4,872
2030 (+10 years) 14,877 14,877 5,023
2031 15,164 15,164 5,166
2032 15,451 15,451 8,018
2033 15,458 15,458 8,029
2034 15,465 15,465 8,040
2035 15,471 15,471 8,051
2036 15,477 15,477 8,062
2037 15,483 15,483 8,073
2038 15,489 15,489 8,083
2039 15,494 15,494 8,093
2040 (+20 years) 15,499 15,499 8,103
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CHAPTER 3 CITY OF SNOQUALMIE GENERAL SEWER PLAN

Chart 3-1
Population Projections
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The actual number of people served by the City’s wastewater system is different than the
population of the City limits. The City currently provides sewer service to the entire population
within the City limits, except for 28 residential and 6 commercial properties that currently are
unsewered. The unsewered population inside the City limits was calculated by multiplying the
estimated number of unsewered residential properties by the average household size for areas
of the City outside of Snoqualmie Ridge. The City also provides sewer service to an estimated
four residential properties in the UGA outside the City limits. The sewer system population
outside the City limits was calculated by multiplying the estimated number of connections by
the average household size for unincorporated King County. As shown in Table 3-3, the
estimated population served by the sewer system in 2017 was 13,151.

Sewer system population projections through 2040 are shown in Table 3-3. It was assumed that
by 2030 the current sewer customers in the UGA outside the City limits would all be annexed to
the City, and all unsewered properties in the City limits would connect to the City’s wastewater
system. The wastewater system is expected to provide service to approximately 15,499 people

in 2040.
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The total employment for the wastewater system (which is defined as the number of working
people that are served by the City’s wastewater system through non-residential sewer
connections during their work hours) shown in Table 3-3 and Chart 3-1 was calculated for use in
wastewater flow and loading projections. Existing and future employment projections for the
City were provided by the Community Development Department’s Planning Division. These do
not include employment at the Casino, which is located inside the City’s UGA, because the City
did not have information on expansion plans for the Casino during the initial preparation of this
GSP.

During the 20-year planning period, the City expects employment growth to exceed population
growth. Employment growth is anticipated in the Mill Site, Snoqualmie Hills East and West,
Snoqualmie Ridge Phases | and Il, and Historic/Meadowbrook planning areas. The previously
planned Salish development has been withdrawn by the new property owners and was not
included in the employment projections for the City. Employment estimated for the

six unsewered commercial properties was based on the number of employees and commercial
water service connections in the City’s current water service area to estimate an average
number of employees per connection. It was assumed that the unsewered commercial
properties in the City limits would connect to the City’s wastewater system by 2030. The total
sewer system employment is expected to grow from 3,410 jobs in 2017 to 8,103 jobs in 2040.
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A detailed analysis of flow and loading is crucial to the planning efforts of a sewer service
provider. When analyzing a sewer system, the first step is to identify current flow and load
values to determine if the existing system can provide adequate service to its existing
customers under the most crucial conditions in accordance with federal and state laws. A
projected sewer system analysis identifies projected flow and load values to determine where
the system will need to be improved to satisfy projected growth while continuing to meet
federal and state laws.

Flow and load values in a sewer system are used to determine the size of gravity collection
piping, lift station facilities, and force main piping, and the size and type of treatment facilities
needed. This information also is used to develop the sewer service provider’s National Pollutant
Discharge Elimination System (NPDES) waste discharge permit, which is required by the
Washington State Department of Ecology (Ecology). Several different flow scenarios were
analyzed for the City of Snoqualmie’s (City) sewer system and are addressed in this chapter,
including average annual flow (AAF), maximum month average flow (MMF), maximum day flow
(MDF), peak hour flow (PHF), and projected flows. Water Reclamation Facility (WRF) loading,
inflow and infiltration (I/1), and peaking factors also are presented.

System design criteria and standards have been developed to ensure that a consistent
minimum level of service is maintained throughout the City’s sewer system and to facilitate
planning, design, and construction of sewer system projects. A copy of the City’s Sanitary Sewer
Engineering Standards is included in Appendix C. Design requirements for sewer systems is
available in Ecology’s Criteria for Sewage Works Design (commonly known as the Orange Book).

Table 4-1 presents the City’s historical sewer service connections for 2018. As of 2018, there
were approximately 4,718 sewer service connections throughout the City’s sewer system. Of
these connections, 4,341 were single-family residential services, 112 were multi-family
residential services, 233 were commercial, and 32 were public. A breakdown of the sewer
service connections by customer class is shown in Chart 4-1.
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CHAPTER 4 CITY OF SNOQUALMIE GENERAL SEWER PLAN

Table 4-1

2018 Sewer Connections Summary

Single-Family Multi-Family
Residential Sewer Residential Sewer Commercial Sewer Public Sewer Total Sewer
Accounts Accounts Accounts Accounts Accounts
4,341 112 233 32 4,718

Chart 4-1

2018 Sewer Service Connections by Customer Class

Multi-Family
0.7% 2.4%

Sewer Service Population and Employment

As presented in Chapter 3, the City’s 2017 sewer service area population is estimated to be
13,151 people. The estimate is based on the City’s population of 13,210 for 2017, an average
household size of 2.5 for areas in the City outside of Snoqualmie Ridge multiplied by

28 unsewered residential properties in the City limits, and an average household size of 2.74 for
unincorporated King County multiplied by 4 residential properties that the City provides sewer
service to in the Urban Growth Area (UGA) outside the City limits. The average household size
for areas in the City outside of Snoqualmie Ridge is based on the City’s Comprehensive Plan,
which was amended in 2017, and the average household size for unincorporated King County is
based on Washington State Office of Financial Management (OFM) data from the 2010 Census.
Table 4-2 presents the City’s historical sewer population for 2012 through 2018.
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Table 4-2

Historical Sewer Service Population and Employment Summary

City Sewer System Sewer System
Year Population Population City Employment Employment
2012 11,320 11,261 3,006 2,917
2013 11,700 11,641 3,105 3,016
2014 12,130 12,071 3,203 3,115
2015 12,850 12,791 3,302 3,213
2016 13,110 13,051 3,400 3,312
2017 13,210 13,151 3,499 3,410
2018 13,450 13,391 3,526 3,437

As presented in Chapter 3, the City’s 2017 sewer service area employment is estimated to be
3,410 employees. The estimate is based on the City’s employment of 3,499 for 2017, and an
average of 14.75 employees per commercial connection multiplied by 6 unsewered commercial
properties in the City limits. The average employees per connection is based on the water
system employment and number of water service connections for 2017. Table 4-2 presents the
City’s historical sewer employment for 2012 through 2018. The existing and projected
employment for the City and sewer service area do not include the Snoqualmie Casino (Casino),
which is located inside the City’s UGA. The Casino was accounted for separately from the City’s
existing and projected employment and population in this General Sewer Plan (GSP).

The City’s wastewater collection planning area includes the entire UGA and the area in the City
limits outside the UGA, which is located south of Interstate 90. There are parcels within the City
limits that are served by on-site septic systems. Once these systems fail, City code requires that
the homeowners connect to the City’s municipal wastewater system if the parcel is located
within 150 feet of the wastewater collection system. It is assumed for this planning document
that all of these parcels in the City limits will be on the City’s wastewater collection system by
2030, and the sewer service population will be the same as the UGA population by 2040. This
will ensure that the City has the infrastructure in place to serve the entire UGA population.

The City currently provides sewer service to the Casino, which is located inside the City’s UGA
and contributes significant flow and loading to the City’s collection system and WRF.
Wastewater flow from the Casino is monitored at a flume where the wastewater is discharged
to the City’s collection system, and 5-day biochemical oxygen demand (BODs) loading from the
Casino used to be monitored as well. Since the Casino is a significant contributor to the City’s
sewer system and their wastewater has been monitored, some historical flow and loading
analyses with the Casino removed have been presented in this chapter. These analyses were
primarily prepared for evaluating flow and BODs loading per capita and flow and BODs loading
peaking factors (without the Casino) that are used in the projections presented in this chapter.

The Casino is included in all historical and projected flows and loadings and any resulting Capital
Improvement Plan (CIP) projects presented in this GSP, unless stated otherwise. The City’s
service agreement with the Casino (Appendix F) was most recently renewed in 2022 and is
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currently set to expire on November 30, 2026. The City anticipates that this contract will
continue to be extended, and the City will continue to provide sewer service to the Casino;
therefore, the historical flows and loadings from the Casino were retained in the base flow and
loadings used for the initial projections in this chapter.

In 2021, the Casino requested additional sewer service from the City to accommodate a Casino
expansion. This expansion will increase flow and loading discharged by the Casino to the City’s
existing sewer system. Additional sections have been added to this GSP regarding the projected
sewer system impacts as a result of the Casino expansion.

The total influent flow to the WRF is made up of untreated flow from primarily residential
customers, but also includes flow from a number of commercial, hospitality, and retail
businesses, schools, and the Snoqualmie Valley Hospital. A majority of the wastewater
generated from the collection system is sent to the Kimball Creek Pump Station (KCPS) located
south of Snoqualmie Falls and the Railroad Avenue (Highway 202) bridge (Figure 2-2). KCPS
pumps the wastewater to the WRF via two parallel 14-inch-diameter force mains. There is a
small area of the collection system, located north and east of the Snoqualmie Falls and the
Railroad Avenue bridge and surrounding the WRF, where wastewater flows by gravity to the
WRF and does not flow through the KCPS.

The City’s existing collection system flow rates were estimated using the WRF discharge
monitoring reports and lift station run time data for the 2013 through 2017 period. The City’s
sewer collection system drainage basins are shown in Figure 2-2. As noted in Chapter 2,
wastewater collected in the City north of the Snoqualmie River flows via gravity to the WRF,
where it is pumped by the In-Plant Pump Station (IPPS) to the headworks and does not enter
the WRF through the Main Pump Station.

The City’s discharge monitoring reports have been reviewed and analyzed to determine current
wastewater characteristics and influent loadings. Table 4-3 summarizes the historical WRF
AAFs, MMFs, and MDFs (including I/1) on an annual basis for the 2012 through 2018 period. The
influent flows for October 8, 2014 and October 9, 2014, were removed from these analyses
since there was a significant water main failure on these days that entered the sewer system.

4'4 J:\DATA\SNQ\118-083\10 GSP\PLAN\SNQ_GSP CH 4.DOCX (7/2/2022 10:42 AM)



CITY OF SNOQUALMIE GENERAL SEWER PLAN FLOW AND LOADING ANALYSES

Table 4-3

Historical WRF Influent Flow Summary

Peaking Factors

AAF per Percent of NPDES
Sewer System  Sewer System AAF Capita MMF MDF Permit Max.

Year Population Employment (MGD) (gped) (MGD) (MGD) Month Limit" MMF/AAF  MDF/AAF

2012 11,261 2,917 0.92 82 1.22 1.90 57% 1.33 2.06

2013 11,641 3,016 0.88 76 1.12 2.08 52% 1.28 2.37

2014° 12,071 3,115 1.24 102 1.71 2.58 80% 1.39 2.09

2015 12,791 3,213 1.12 88 1.76 4.32 82% 1.57 3.85

2016 13,051 3,312 1.19 91 1.53 2.06 71% 1.29 1.74

2017 13,151 3,410 1.21 92 1.55 3.00 72% 1.28 2.49

2018 13,391 3,437 1.09 81 1.64 2.19 76% 1.50 2.01
2012 to 2018 Average 1.09 87 1.50 2.59 - 1.38 2.37
2012 to 2018 Max. 1.24 102 1.76 4.32 - 1.57 3.85

1 =The City's WRF is permitted for a maximum month average influent flow of 2.15 MGD.
2 =The influent flows for October 8, 2014, and October 9, 2014, were removed from these analyses since there was a significant water main failure on these days that entered the
sewer system.

The monthly average and maximum influent wastewater flows recorded on the WRF’s
discharge monitoring reports for the 2012 through 2018 period are summarized in Appendix D.

Over the last 7 years, the average influent flow for the WRF is 1.09 million gallons per

day (MGD), with the highest AAF of 1.24 MGD occurring in 2014. The AAF significantly increased
from 2013 to 2014, and for years 2014 through 2018 it has remained at or above the 7-year
average. The MDF for the WRF has varied from year to year over the same 7-year period, with
the lowest MDF of 1.90 MGD occurring in 2012, and the highest MDF of 4.32 MGD occurring in
2015. It is suspected the higher MDFs may be partially due to inflow caused by flooding along
the Snoqualmie River since influent WRF flows above 4.00 MGD since 2006 have corresponded
with flooding in the City along the Snoqualmie River.

The WREF is currently permitted for an MMF of 2.15 MGD. The City’s NPDES permit stipulates
that the City shall submit a plan and schedule for continuing to maintain capacity when the flow
reaches 85 percent of the permitted flow for 3 consecutive months; 85 percent of the
permitted flow is approximately 1.83 MGD. As Table 4-3 and Appendix D show, this limit has
not been exceeded in the 2012 through 2018 period. The highest MMF of 1.76 MGD

(82 percent of the permitted flow) occurred in 2015. A significant increase in the MMF occurred
from 2013 to 2014; however, for years 2014 through 2018, the MMF has varied no greater than
0.12 MGD (7 percent) from the 5-year average of 1.64 MGD. In addition, the MMFs that were
reported at the WRF generally only occur one month per year and are attributed to significant
storm events.

Historical AAFs and MMFs for the WRF without the Casino were also analyzed to evaluate the
MMF to AAF peaking factor with the Casino removed. Casino wastewater flow data was
obtained for 2012 through 2017 for theses analyses. The Casino AAFs and MMFs were
deducted from the WRF flows to estimate the AAFs and MMFs for the City’s sewer system
without the Casino. 2018 Casino flows were estimated by averaging 2012 through 2017 Casino
flow data. Table 4-4 summarizes the historical WRF AAFs and MMFs (including I/1) without the
Casino on an annual basis for the 2012 through 2018 period.
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Table 4-4

Historical WRF Influent Flow Summary without Casino

AAF per Peaking Factor
Sewer System Sewer System AAF Capita MMF
Year Population Employment (MGD) (gpcd) (MGD) MMF/AAF
2012 11,261 2,917 0.84 74.5 1.13 1.35
2013 11,641 3,016 0.80 68.6 1.03 1.29
2014" 12,071 3,115 1.16 95.8 1.63 1.41
2015 12,791 3,213 1.04 81.6 1.67 1.60
2016 13,051 3,312 1.11 85.2 1.45 1.30
2017 13,151 3,410 1.13 86.1 1.47 1.30
2018 13,391 3,437 1.01 75.6 1.55 1.53
2012 to 2018 Average 1.01 81 1.42 1.40
2012 to 2018 Max. 1.16 96 1.67 1.60

1 =The influent flows for October 8, 2014, and October 9, 2014, were removed from these analyses since there was a significant water
main failure on these days that entered the sewer system.

The City currently does not monitor wastewater flows for any of its customers, except for the
Casino. Historical domestic wastewater flow rates were estimated by compiling historical
winter water consumption data and the estimated number of employees for all commercial
connections currently being served by the City’s water system, which both exclude the Casino.
The City’s average winter water consumption (AWWC) per employee for commercial
connections was calculated for the last 3 years to estimate the impact each employee has on
the City’s sewer system. For the purposes of this GSP, AWWC is defined as the average water
consumption for each connection observed over the 6-month period from November through
April of the following year and was assigned to the year that the 6-month period began in (i.e.
the AWWC calculated for the 6-month period from November 2014 through April 2015 was
used for 2014).

The AWWC was calculated for all commercial water service connections using this methodology
and used to estimate the historical domestic wastewater generated per employee. The AWWC
provides a good estimate of wastewater flows under existing conditions since it can be
assumed that nearly all the water used is discharged into the wastewater system, as there is
minimal, if any, irrigation in the City that occurs from November through April. Despite
potential errors caused by this method of calculating AWWC, the provided consumption data
was the most accurate data available.

The average domestic AAF for all commercial water connections for 2014 through 2016 was
38 gallons per employee per day (gped). The value does not include infiltration and inflow,
wastewater generated by commercial customers, or discharge factors (percent of drinking
water consumption that is recovered as wastewater in the sewer system).

An estimation of wastewater generated per capita also was approximated using residential
water consumption data for the same time period. The average domestic AAF per capita for all
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residential connections for 2014 through 2016 was 47 gallons per capita per day (gpcd). The
value does not include infiltration and inflow, wastewater generated by commercial customers,
or discharge factors. For comparison, the King County Updated Planning Assumptions for
Wastewater Flow Forecasting estimated the flow for residential customers to be 54 gpcd, which
included a discharge factor of 0.8 or 0.9 depending on the data source.

Table 4-5 summarizes the estimated domestic AAF unit rates by class for 2014 through 2016.
Table 4-5

Historical Domestic AAF Unit Rate Summary

Residential Domestic AAF Commercial Domestic AAF

per Capita per Employee
Year (gpcd) (gped)
2014 45.5 48.9
2015 46.9 31.2
2016 47.6 33.8
Average 46.7 38.0

Based on the limited data available, the data in Table 4-5 appears to show an outlier in 2014
and a fairly consistent amount in 2015 and 2016 for domestic wastewater discharged per
employee from the City’s commercial customers. Table 4-5 also shows a relatively consistent
amount of domestic wastewater discharged per capita for the City’s residential customers.

The City’s discharge monitoring reports have been reviewed and analyzed to determine current
wastewater characteristics and influent loadings. The 2012 through 2018 historical average
annual and maximum month average BODs and total suspended solids (TSS) loadings in pounds
per day (ppd) and pounds per capita per day (ppcd) are summarized in Tables 4-6 and 4-7,
respectively. The City used an adjustment factor for reporting influent BODs and TSS loadings
on its daily monitoring reports during the period reported (2012 through 2018). This was
because the City’s WRF sampling location at the headworks includes flows and loadings from
process wastes at the WRF. The historical total influent BODs and TSS loadings at the WRF that
are presented in this GSP were determined by adding this adjustment factor, which is 258 ppd
for BODs and 215 ppd for TSS, to the values on the City’s discharge monitoring reports.
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Table 4-6
Historical WRF Influent BODs Loading Summary

Average BOD; Max. Month
Average Annual BOD; Max. Month Percent of NPDES Average [Average
Sewer System  Sewer System Annual BOD; ey capita Average BOD;  Permit Max. Annual Peaking
Year Population Employment (ppd)l'z'3 (ppcd) (ppd)l'z'3 Month Limit” Factor

2012 11,261 2,917 2,023 0.180 2,450 47% 1.21
2013 11,641 3,016 1,782 0.153 2,481 48% 1.39
2014 12,071 3,115 2,702 0.224 3,523 67% 1.30
2015 12,791 3,213 3,099 0.242 4,568 88% 1.47
2016 13,051 3,312 4,158 0.319 5,243 100% 1.26
2017 13,151 3,410 3,540 0.269 4,414 85% 1.25
2018 13,391 3,437 3,023 0.226 4,891 94% 1.62
2012 to 2018 Average5 2,695 0.216 3,721 - 1.37
2012 to 2018 Max.’ 3,540 0.269 4,891 1.62

1 = The City used an adjustment factor for reporting influent BOD; loadings on its daily monitoring reports during the period reported (2012 through 2018). The
historical total influent BOD; loadings at the WRF were determined by adding this adjustment factor, which is 258 ppd, to the values on the City’s discharge
monitoring reports.

2 =The influent BOD; loading for August 7, 2013, was removed from these analyses because it was negative, which is not feasible.

3 =The influent BODs loadings for October 8, 2014, and October 9, 2014, were removed from these analyses since there was a significant water main failure on these
days that entered the sewer system.

4 =The City's WRF is permitted for a maximum month average influent BOD; loading of 5,220 ppd.

5 = Average annual and maximum month average BOD; loading were estimated from 2012 through 2018 data, excluding 2016. Data from 2016 was not utilized for
this GSP because BOD; loadings for 2016 were abnormally high.

Table 4-7
Historical WRF Influent TSS Loading Summary

Average TSS Max. Month
Average Annual TSS Max. Month Percent of NPDES Ayerage/ Average
Sewer System  Sewer System  Annual TSS  per Capita  Average TSS  Permit Max. Annual Peaking
Year Population Employment (ppd)l’z (ppcd) (ppd)l’2 Month Limit® Factor

2012 11,261 2,917 1,868 0.166 2,518 48% 1.35
2013 11,641 3,016 1,778 0.153 2,667 51% 1.50
2014 12,071 3,115 2,929 0.243 3,162 61% 1.08
2015 12,791 3,213 2,713 0.212 3,068 59% 1.13
2016 13,051 3,312 2,996 0.230 3,705 71% 1.24
2017 13,151 3,410 2,706 0.206 3,301 63% 1.22
2018 13,391 3,437 2,317 0.173 3,106 59% 1.34
2012 to 2018 Average4 2,385 0.192 2,970 - 1.27
2012 to 2018 Max.” 2,929 0.243 3,301 --—- 1.50

1 = The City used an adjustment factor for reporting influent TSS loadings on its daily monitoring reports during the period reported (2012 through 2018). The
historical total influent TSS loadings at the WRF were determined by adding this adjustment factor, which is 215 ppd, to the values on the City’s discharge
monitoring reports.

2 =The influent TSS loadings for October 8, 2014, and October 9, 2014, were removed from these analyses since there was a significant water main failure on these
days that entered the sewer system.

3 =The City's WRF is permitted for a maximum month average influent TSS loading of 5,220 ppd.

4 = Average annual and maximum month average TSS loading were estimated from 2012 through 2018 data, excluding 2016. Data from 2016 was not utilized for
this GSP because TSS loadings for 2016 were abnormally high.

The influent BODs and TSS loadings for October 8, 2014 and October 9, 2014, were removed
from these analyses since there was a significant water main failure on these days that entered
the sewer system.
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The average annual and maximum month average BODs and TSS loadings in Tables 4-6 and 4-7
were estimated from 2012 through 2018 data, excluding 2016. Data from 2016 was not utilized
for this GSP because BODs and TSS loadings for 2016 were abnormally high compared to
loadings from the other years during this period, possibly due to issues with aging samplers that
were subsequently replaced. The monthly average and maximum influent loadings recorded at
the WRF for the 2012 through 2018 period are summarized in Appendix D.

In the 2012 through 2018 period, the average annual influent BODs loading has increased
overall; however, there have been fluctuations throughout that time period with both
significant increases and decreases from year to year. The average annual influent BODs loading
significantly increased from 2013 to 2014. In the same period, the average annual influent TSS
loading also has increased overall. Average annual TSS loading was consistent in 2012 and 2013,
before significantly increasing in 2014. From 2014 through 2017, average annual TSS loading
remained relatively consistent before decreasing in 2018. As Tables 4-6 and 4-7 show, the
average annual BODs and TSS loadings were comparatively close for 2012 through 2015, but
the average annual BODs loading has been noticeably higher than the average annual TSS
loading since 2016. The City has noted this change in influent wastewater characteristics, but
limited investigatory sampling in the sewer collection system has not indicated why the average
annual BODs and TSS loadings have diverged since 2016.

The WRF currently has a permitted capacity for BODs and TSS influent maximum month
average loading of 5,220 ppd each. The City’s NPDES permit stipulates that the City shall submit
a plan and schedule for continuing to maintain capacity when the loading reaches 85 percent of
the permitted loading for 3 consecutive months; 85 percent of the permitted loading is

4,437 ppd for both BODs and TSS. As Table 4-7 shows, the TSS influent limit has not been
exceeded in the 2012 through 2018 period. The highest maximum month average TSS loading
of 3,705 ppd (71 percent of the permitted TSS loading) occurred in 2016.

As Table 4-6 shows, the BODs influent limit has been exceed once in the 2012 through 2018
period. The highest maximum month average BODs loading of 5,243 ppd (100 percent of the
permitted BODs loading) occurred in May 2016. In addition, the maximum month average BODs
loading has exceeded 85 percent of the permitted limit six times (all of which occurred in 2015
through 2018), including December 2015, May 2016, October 2016, November 2016, May
2017, and January 2018. However, the influent BODs loading has not exceeded 85 percent of
the permitted limit for 3 consecutive months.

Historical BODs loading for the WRF without the Casino was also analyzed to evaluate the
maximum month average to average annual BODs loading peaking factor with the Casino
removed. Casino BODs loading data was obtained for 2012 through the beginning of 2017 for
theses analyses. The Casino renewed its sewer service agreement with the City in September of
2016; while the previous agreement required the Casino to monitor flow and BODs loading, the
new agreement removed the Casino’s requirement to monitor BODs loading. The Casino’s BODs
loading is no longer being monitored at this time and the Casino’s BODs loading was not
available for all of 2017. The Casino’s BODs loading was deducted from the WRF BODs loading
to estimate the BODs loading for the City’s sewer system without the Casino. 2017 and 2018
Casino BODs loading was estimated by averaging 2012 through 2016 Casino BODs loading data.
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The 2012 through 2018 historical average annual and maximum month average BODs loadings
without the Casino, in ppd and ppcd, are summarized in Table 4-8. TSS is not monitored at the
flume.

Table 4-8
Historical WRF Influent BODs Loading Summary without Casino

Average BOD; Max. Month
Average Annual BOD; Max. Month Average / Average
Sewer System  Sewer System AnnualBOD;  er capita Average BODs  appual Peaking

Year Population Employment (ppd)**? (ppcd) (ppd)**? Factor
2012 11,261 2,917 1,639 0.146 1,989 1.21
2013 11,641 3,016 1,447 0.124 2,045 1.41
2014 12,071 3,115 2,368 0.196 3,094 1.31
2015 12,791 3,213 2,804 0.219 4,235 1.51
2016 13,051 3,312 3,835 0.294 4,808 1.25
2017 13,151 3,410 3,206 0.244 3,995 1.25
2018 13,391 3,437 2,688 0.201 4,473 1.66
2012 to 2018 Average’ 2,359 0.188 3,305 1.39
2012 to 2018 Max.* 3,206 0.244 4,473 1.66

1 = The City used an adjustment factor for reporting influent BOD; loadings on its daily monitoring reports during the period reported (2012
through 2018). The historical total influent BOD; loadings at the WRF were determined by adding this adjustment factor, which is 258 ppd, to
the values on the City’s discharge monitoring reports.

2 =The influent BOD; loading for August 7, 2013, was removed from these analyses because it was negative, which is not feasible.

3 =The influent BOD; loadings for October 8, 2014, and October 9, 2014, were removed from these analyses since there was a significant

water main failure on these days that entered the sewer system.
4 = Average annual and maximum month average BOD;s loading were estimated from 2012 through 2018 data, excluding 2016. Data from

2016 was not utilized for this GSP because BOD; loadings for 2016 were abnormally high.

The historical sewer flows for the existing Casino for 2012 through 2017 are shown in Table 4-9.
The 2017 AAF discharged by the existing Casino was 73,289 gallons per day (gpd), which was
used as the base for estimating additional wastewater flow from the proposed Casino
expansion that is discussed in further detail later in this chapter.
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Table 4-9

Historical Casino Flow Data

Average Annual  Max Month

Flow Flow MMF / AAF
Year (gpd) (gpd) Peaking Factor
2012 81,252 93,024 1.14
2013 80,863 91,069 1.13
2014 78,865 86,581 1.10
2015 77,115 88,377 1.15
2016 74,480 81,014 1.09
2017 73,289 78,690 1.07
2012 to 2017 Average 77,644 86,459 1.11
2012 to 2017 Max. 81,252 93,024 1.15

The historical sewer BODs loadings for the existing Casino for 2012 through 2016 are shown in
Table 4-10. For 2012 through 2016, the average of the average annual loadings was 334 ppd
and the highest BODs maximum month average to average annual peaking factor was 1.35,
which occurred in 2016. These values were used as the base for estimating additional
wastewater BODs loading from the proposed Casino expansion, which is discussed in further
detail later in this chapter.

Table 4-10
Historical Casino BODs Loading Data

Max Month BOD; Max Month
Average Annual Average BOD;  Ayerage / Average

BOD; Loading Loading Annual Peaking
Year (ppd) (ppd) Factor
2012 384 461 1.20
2013 334 435 1.30
2014 334 429 1.28
2015 295 333 1.13
2016 323 435 1.35
2012 to 2016 Average 334 419 1.25
2012 to 2016 Max. 384 461 1.35

I/l is the combination of groundwater and surface water that enters the sewer system.
Infiltration is groundwater entering the sewer system through defects in the sewer system
infrastructure, such as fractured pipes and leaking manholes and pipe joints. Inflow is surface
water that enters the sewer system from sources such as roof and street drains and leaky
manhole covers.
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A sanitary sewer system must be able to carry the domestic wastewater generated by utility
customers and the extraneous I/l that is a part of every sewer collection system. Excessive I/l in
the sewer collection system can lead to serious issues within the collection system that may
include wastewater system backups, overflows, and accelerating the structural deficiencies of
the collection system. Excessive I/1 also can inflate capacity requirements of the proposed
collection and treatment system infrastructure.

Reducing I/l in a sewer collection system can reduce the risk of sanitary sewer overflows and
the cost of treating wastewater. By reducing or eliminating I/l sources, the extraneous water
that previously occupied the conveyance and treatment system can now be occupied by
sewage flows. This leads to delaying conveyance and treatment projects that were needed
because of the extraneous I/l water.

The U.S. Environmental Protection Agency (EPA) published a report in May 1985,
Infiltration/Inflow, I/I Analysis and Project Certification, which developed guidelines to help
determine what amount of I/l is considered to be excessive and what amount can be
cost-effectively removed. The report established I/1 flow rates that are considered normal or
acceptable based on surveys and statistical evaluations of data from hundreds of cities across
the nation. The average flow from the Casino for 2012 through 2017 exceeded 50,000 gpd;
therefore, flows from the Casino were deducted from the WRF influent flow for these analyses,
which is in conformance with the guidelines provided in EPA's Infiltration/Inflow, I/l Analysis
and Project Certification. 2018 Casino flows were estimated for these I/l analyses by averaging
2012 through 2017 Casino flow data.

Precipitation and temperature data were compiled from the National Oceanic and Atmospheric
Administration’s (NOAA) website for weather stations in and near the City.

The EPA report gives guidelines for determining whether inflow can be classified as
non-excessive. Inflow is considered to be non-excessive if the average daily flow during periods
of heavy rainfall or spring thaw (i.e., any event that creates surface ponding and surface runoff)
does not exceed 275 gpcd. The peak recorded daily flow in the 7 years analyzed for the City
(2012 through 2018) was 4.25 MGD, which occurred on December 9, 2015. Per the weather
data obtained from NOAA, this day was recorded as having 2.2 inches of precipitation. This
peak inflow event equates to a 332 gpcd flow rate, which is above the EPA maximum of

275 gpcd. In addition, this day was preceded by several days of heavier precipitation that may
have contributed to the infiltration on this day. The second peak recorded daily flow was

3.26 MGD, which occurred on the preceding day, December 8, 2015. This day was recorded as
having 1.9 inches of precipitation. This peak inflow event equates to a 255 gpcd flow rate,
which does not exceed the EPA maximum. The third highest recorded daily flow was 3.00 MGD,
which occurred on November 14, 2015. This day was recorded as having 3.22 inches of
precipitation and a peak inflow equating to 234 gpcd, which is below the EPA inflow guideline.

The Snoqualmie River was flooding during the high flows experienced on December 8, and
December 9, 2015. it is suspected the high flows were partially due to the flooding.
Additionally, just prior to the days of maximum recorded inflow, the minimum recorded
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temperature transitioned from below freezing to above freezing, indicating that snow melt also
could have played a role in the elevated inflow during this time. This high inflow on December
9, 2015, was the only recording above the EPA threshold in the past 7 years. However, the
Snoqualmie River likely will continue to flood periodically; therefore, the exceedance is
considered a potentially recurring issue. Conducting an inflow study to confirm these results
and locate the affected collection system areas to determine if there are any cost-effective
sewer rehabilitation measures to remove any excessive inflow should be considered. This study
is discussed further in Chapter 11.

The EPA’s guideline for determination of non-excessive infiltration was based on the national
average for dry weather flow of 120 gpcd. In order for the amount of infiltration to be
considered non-excessive, the average daily flow must be less than 120 gpcd (i.e., a 7- to 14-day
average measured during periods of seasonal high groundwater). Although it can be difficult to
determine how much of the flow is due to I/, peak inflow will generally occur immediately
during or just after a significant rain event, while peak infiltration will occur during the high
groundwater period that follows prolonged precipitation events. In addition, it is difficult to find
a 7- to 14-day period without rain in the winter in the Snoqualmie area. Therefore, periods
were chosen that include negligible or small amounts of rain and are smaller than 7 days. These
analyses included dry periods of 4 consecutive days and greater.

The peak dry weather flow period in the last 7 years (2012 through 2018) of record for the City,
occurring after a few consecutive days of rain, was the 4-day period from November 17,
through November 20, 2016. This period also was directly preceded by heavy rains, and yielded
an average flow of 1.533 MGD, equating to 117 gpcd. The second highest peak dry weather
flow period occurred during a 4-day period from November 28, through December 1, 2017. This
period was preceded by moderate rainfall and yielded an average flow of 117 gpcd. The third
highest peak dry weather flow period occurred during a 5-day period from February 25,
through March 1, 2014. This period directly followed a period of heavy rainfall and yielded an
average flow of 113 gpcd. All three events are below the EPA’s maximum infiltration criterion;
therefore, the amount of infiltration is considered non-excessive. However, due to the
proximity of the City’s maximums to the EPA threshold, the City should continue to monitor
infiltration throughout the system.

Any I/l studies that are conducted in the future should follow the guidelines defined in Chapter
C-1 of Ecology’s Criteria for Sewage Works Design (commonly known as the “Orange Book”).
The I/1 evaluation data is included in Appendix E.

Once existing flow rates are measured and defined, projected flow rates can be developed.
Projected flows are used to analyze how well the existing system will perform in the future and
determine improvements required to maintain or improve system function. In order to
establish projected flow scenarios for a sewer system, peaking factors need to be determined
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for the existing system, which can then be applied to projected flow rates. Peaking factors are
the ratio of higher flows, such as MDF to AAF.

A peak hour flow of 5.0 MGD was assumed for 2017. This was based on the highest PHF from
the flow data analyzed for this GSP and the historical PHFs presented in the City's 2012 General
Sewer/Wastewater Facility Plan. Based on this and the 2017 AAF, a PHF/AAF peaking factor of
4.15 was established for the WRF (Table 4-11). Flow data also was analyzed for KCPS to
estimate a PHF/AAF peaking factor for this GSP. However, the PHF/AAF peaking factors
estimated for KCPS were less than the peaking factor estimated for the WRF, so the PHF/AAF
peaking factor of 4.15 was used for all PHF projections in this GSP.

Table 4-11
PHF Peaking Factor -
PHF/AAF
AAF PHF Peaking
Year (MGD) (MGD) Factor
2017 1.21 5.00 4.15

Table 4-12 shows a summary of the flow and loading peaking factors at the City’s WRF for the
2012 through 2018 period, which were developed using the following information:

e The maximum month average to annual average peaking factors for flow and BODs
loading without the Casino were selected to be slightly conservative for the maximum
month average flow and BODs loading projections in this GSP.

e The highest historic MMF to AAF peaking factor during this period is 1.60, which
occurred in 2015 (shown in Table 4-4).

e The highest historic MDF to AAF peaking factor during this period is 3.85, which
occurred in 2015 (shown in Table 4-3).

e The PHF to AAF peaking factor is 4.15 (shown in Table 4-11).
e The loading peaking factors exclude 2016 data as discussed previously in this chapter.

e The highest historic maximum month average to average annual BODs loading peaking
factor during this period is 1.66, which occurred in 2018 (shown in Table 4-8).

e The highest historic maximum month average to average annual TSS loading peaking
factor during this period is 1.50, which occurred in 2013 (shown in Table 4-7).
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Table 4-12
WRF Flow and Loading Peaking Factors

Flow
Max. Month Average Flow / Average Annual Flow (MMF/AAF) 1.60
Max. Day Flow / Average Annual Flow (MDF/AAF) 3.85
Peak Hour Flow / Average Annual Flow (PHF/AAF) 4.15

BOD;
Max. Month Average / Average Annual Loading 1.66

TSS
Max. Month Average / Average Annual Loading 1.50

The peaking factors presented in Table 4-12 were used to project flows and loadings in this
GSP.

Once existing flow rates are measured and defined, projected flow rates can be developed.
Projected flows are used to analyze how well the existing system will perform in the future and
determine improvements required to maintain or improve system function.

The City’s sewer system is projected to add a total of 2,348 additional persons and

4,693 additional employees by 2040, using 2017 as the base year. The City provided an
estimated distribution of population and employment growth within the UGA by planning area,
which was utilized for this GSP. The population and employment growth distributions were
used to allocate the projected wastewater flow in the sewage drainage basins.

The projected flows at the WRF, and the flow distribution to the various basins were developed
using the following information:

e Projected AAFs were estimated using the 2017 AAF, which is approximately 1.21 MGD,
as the existing baseline. Year 2017 was used as the existing baseline for flow projections
because this was the highest AAF over the last 4 years.

e The City's North Wellfield Water Treatment Plant (NWTP) had a backwash water recycle
system installed in early 2018. NWTP data showed approximately 0.02 MGD of
backwash water from the NWTP was recycled for additional filter backwashing on an
annual basis in 2018. This resulted in water demand savings for the City of
approximately 0.02 MGD, which also was removed from being discharged to the City’s
sewer system. To account for this, the amount of NWTP backwash recycled in 2018
(approximately 0.02 MGD) was subtracted from the projected AAFs presented in this
GSP.
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The average of the AAFs per capita for 2012 through 2018 without the Casino was

81 gpcd (Table 4-4), which includes I/l and commercial wastewater flows other than the
Casino. The Orange Book provides a value for estimating the amount of wastewater
flow that residents contribute of 100 gpcd. This Orange Book value is slightly more than
the average of the City’s historical data; therefore, 100 gpcd was used for projecting
how much additional wastewater flow the projected population growth would
contribute to the City’s sewer system.

The City does not currently monitor wastewater flows for any of its customers, except
for the Casino. The average of the commercial domestic AAFs per employee for 2014
through 2016 without the Casino was 38 gped (Table 4-5); the average value was used
for these analyses since the averages for 2015 and 2016 were lower than the average
for 2014. The Orange Book provides a range for estimating the amount of wastewater
flow that factory workers contribute of 15 to 35 gped, and the King County Updated
Planning Assumptions for Wastewater Flow Forecasting estimated the flow for
commercial customers to be 18 gped. The average of the City’s historical data is slightly
more than this Orange Book range and is greater than what was estimated in the King
County Updated Planning Assumptions for Wastewater Flow Forecasting, so 38 gped
was used for projecting how much additional wastewater flow the projected
employment growth would contribute to the City’s sewer system.

The flow peaking factors shown in Table 4-12 were used for estimating MMFs, MDFs,
and PHFs from projected AAFs.

Information regarding population and employment growth distributions, obtained from
the City, was used to allocate the projected wastewater flow in the sewage drainage
basins.

A summary of the projected flows is presented in Table 4-13.

4-16
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Table 4-13
Projected WRF Flow

Percent of NPDES
Sewer System Sewer System AAF MMF MDF PHF Permit Max.
Year Population Employment (MGD)1 (MGD)2 (MGD)3 (MGD)4 Month Limit®
2017 13,151 3,410 1.21 1.55 3.00 5.00 72%
2018 13,391 3,437 1.09 1.64 2.19 - 76%
2019 13,611 3,464 1.24 1.98 4.76 5.12 92%
2020 13,806 3,500 1.26 2.01 4.84 5.21 93%
2021 14,002 3,536 1.28 2.04 4.92 5.29 95%
2022 14,438 4,054 1.34 2.14 5.17 5.56 100%
2023 14,444 4,062 1.34 2.15 5.17 5.56 100%
2024 14,451 4,070 1.34 2.15 5.17 5.56 100%
2025 14,457 4,078 1.34 2.15 5.18 5.57 100%
2026 14,492 4,229 1.35 2.16 5.21 5.61 101%
2027 14,526 4,570 1.37 2.19 5.28 5.67 102%
2028 14,560 4,721 1.38 2.20 5.31 5.71 103%
2029 14,595 4,872 1.39 2.22 5.35 5.75 103%
2030 (+10 years) 14,877 5,023 1.42 2.27 5.48 5.89 106%
2031 15,164 5,166 1.46 2.33 5.61 6.03 108%
2032 15,451 8,018 1.59 2.55 6.14 6.60 119%
2033 15,458 8,029 1.59 2.55 6.14 6.60 119%
2034 15,465 8,040 1.59 2.55 6.14 6.61 119%
2035 15,471 8,051 1.60 2.55 6.15 6.61 119%
2036 15,477 8,062 1.60 2.55 6.15 6.62 119%
2037 15,483 8,073 1.60 2.56 6.16 6.62 119%
2038 15,489 8,083 1.60 2.56 6.16 6.63 119%
2039 15,494 8,093 1.60 2.56 6.16 6.63 119%
2040 (+20 years) 15,499 8,103 1.60 2.56 6.17 6.63 119%

1 = Projected AAFs were estimated by using the 2017 AAF as the baseline, adding 100 gpcd (from the Orange Book) multiplied by the projected increase in sewer
population from 2017, adding 38 gped (from historical AWWC data) multiplied by the projected increase in sewer employment from 2017, and subtracting the
2018 AAF for backwash recycle at the City's NWTP (0.02 MGD).

2 = Projected MMFs were estimated by multiplying the projected AAF by the highest historic MMF/AAF peaking factor from 2012 through 2018, which was 1.60 in
2015.

3 = Projected MDFs were estimated by multiplying the projected AAF by the highest historic MDF/AAF peaking factor from 2012 through 2018, which was 3.85 in

2015.

4 = Projected PHFs were estimated by multiplying the projected AAF by 4.15.

5 =The City's WRF is permitted for a maximum month average influent flow of 2.15 MGD.

According to these projections, the WRF will need upgrades to increase MMF capacity prior to

2030. CIP projects to increase the MMF capacity of the WRF are included in Chapter 11.

Table 4-14 shows the historical lift station AAF rates over the 2013 through 2017 period. These
flow rates were developed by using the run time records and pumping capacities for the City’s
lift stations.
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Table 4-14
Historical AAF Rates by Basin
Design Firm 2013 2014 2015 2016 2017 Average
Capacity AAF  AAF  AAF  AAF  AAF AAF
Lift Station (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm)

Kimball Creek Pump Station

, X 6,950 784
(Snoqualmie Parkway)
Pump Station No. 1
. 2 1,800 - - - 411 -
(Railroad Place)
Pump Station No. 2 400 15 19 19 17 19 18
(Pickering Court)
P Station No. 3
ump Station o 700 88 101 97 8 95 93
(Park Street)
Pump Station No. 4 200 22 31 37 27 31 29
(Meadowbrook)
Pump Station No. 6
3 100 27 34 38 14 43 31
(Honey Farm)
P ionZ
ump Station 77 12 12 11 9 8 10
(Gala)
P Station E
ump Station 240 30 33 3 35 33 33
(Crestview)
P tation N
um.p station N6 98 3 5 6 7 4 5
(Whittaker)
Pum.p Station k3 215 24 24 26 25 24 25
(Muir)
Pump Station F
i Station 230 10 11 12 11 11 11
(Fairview)
PumpAStatlon : 500 83 83 88 86 86 85
(Carmichael)
Pump Station K2
4 80 --- 7 9 7 7 8
(Burke)
Pum.p station BP 750 87 108 123 131 140 118
(Business Park)
Pump Station S12A
5 116 2 4 4 3
(Vaughn)
Hospital Pump Station® 194 --- --- 1 1 2 1
Salish Flume -— - - — — 54 —
Water Reclamation Facility --- 611 858 778 824 838 782

Notes:

1 = Run time data could not be used to estimate historical flows at Kimball Creek Pump Station (Snoqualmie Parkway) because
the pumps at this lift station have two-speed motors. The 2017 flow data for this lift station was not reliable, so the 2017 AAF for
this lift station was estimated by deducting flow data for the Salish Flume from the WRF.
2 = Run time data was not used to estimate historical flows at Pump Station No. 1 (Railroad Place) because the flows estimated
using this method were considered too low for this lift station in comparison to the flows from the tributary lift stations and

Casino. The 2017 AAF for this lift station was estimated from flow meter data for this lift station.

3 = Run time meter for pump no. 2 at Pump Station No. 6 (Honey Farm) stopped functioning properly in 2015 and was replaced

in 2016.

4 = Run time data for Pump Station K2 (Burke) was not available for 2013.

5 = Pump Station S12A (Vaughn) was constructed in 2014, so there is no run time data available for this lift station for 2013 and

2014.

6 = Hospital Pump Station was constructed in 2014, so there is no run time data available for this lift station for 2013, 2014, and

part of 2015.
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Run time data could not be used to estimate historical flows at KCPS because the pumps at this
lift station have two-speed motors. The 2017 flow data for this lift station was not reliable, so
the 2017 AAF for KCPS was estimated by deducting flow data for the Salish Flume from the
WRF. Run time data was not used to estimate historical flows at Pump Station No. 1 (Railroad
Place) because the flows estimated using this method were considered too low for this lift
station in comparison to the flows from the tributary lift stations and Casino. The 2017 AAF for
Pump Station No. 1 was estimated from flow meter data for this lift station. The 2016 AAF for
Pump Station No. 6 is low because one of the run time meters was replaced that year. The
2013 AAF was not reported for Pump Station K2 because no run time data was available for
that year. In addition, Pump Station S12A and the Hospital Pump Station were constructed in
2014, so there is no data available for these lift stations during the beginning of this period.

The historical wastewater flows in each basin were estimated from the 2017 AAF data
(Table 4-14). Pump Station No. 6 has recirculation issues, so the existing flow for this basin was
estimated from the number of homes in this sewer basin.

The projected wastewater flows resulting from the increase in population and employment
anticipated for both the 2030 and 2040 time periods were allocated throughout the City’s
sewer service area based on the distribution of population and employment growth provided
by the City. Table 4-15 contains the existing and projected flow rates for the sewer drainage
basins and WRF. Refer to Chapter 3 for more information regarding the development of both
population and growth scenarios.
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Table 4-15
Existing and Projected AAF and PHF Rates by Basin

Existing 2017 Projected 2030 Projected 2040
AAF PHF AAF PHF AAF PHF

Basin (gpm) (gpm) (gpm) (gpm) (gpm) (gpm)
Kimball Cre'ek Pump Station 87 339 112 465 125 519
(Snoqualmie Parkway)
P ion No. 1

ump Station No 294 1,220 315 1,307 354 1,469
(Railroad Place)
Pump Station No. 2 19 78 19 78 19 78
(Pickering Court)
Pump Station No. 3 64 264 67 279 68 281
(Park Street)
P ion No. 4

ump Station No 31 129 32 132 32 133
(Meadowbrook)
P i .

ump Station No. 6 3 11 3 11 3 11
(Honey Farm)
Pump Station Z 3 33 8 34 3 34
(Gala)

ion E
Pump Station 29 120 30 122 30 122
(Crestview)
Pump Station N6
4 18 4 18 4 18

(Whittaker)
Pump Station K3 13 53 13 54 13 54
(Muir)
Pump Station F 11 47 11 47 11 47
(Fairview)
P tation L

ump Station 79 327 95 394 95 394
(Carmichael)
Pump Station K2 7 )8 11 45 11 45
(Burke)
Pump Station BP 135 559 183 757 183 757
(Business Park)
P i 12A

ump Station S 4 16 5 20 5 20
(Vaughn)
Hospital Pump Station 2 8 3 14 3 14
Salish Flume 54 223 76 314 147 611
Water Reclamation Facility 838 3,472 987 4,091 1,111 4,606
Notes:

1 = Pump Station No. 6 (Honey Farm) has recirculation issues, so the existing flow for this basin was estimated from the number of
homes in this sewer basin.

Current lift station pumping capacities and flow rate projections based on the existing and
projected flow rates for the sewer drainage basins are provided in Table 4-16.
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Table 4-16
Existing and Projected AAF and PHF Rates by Lift Station
Existing Design Existing 2017 Projected 2030 Projected 2040
Firm Capacity AAF PHF AAF PHF AAF PHF

Lift Station (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm)
Kimball Creek Pump Station 6,950 784 3,249 911 3,777 964 3,996
(Snoqualmie Parkway)
Pump Station No. 1

ump Station o 1,300 411 1,702 436 476
(Railroad Place)
Pump Station No. 2 400 19 78 19 78 19 78
(Pickering Court)
Pump Station No. 3

ump Station o 700 95 393 99 411 100 414
(Park Street)
Pump Station No. 4 200 31 129 32 132 32 133
(Meadowbrook)
Pump Station No. 6

. 100 3 11 3 11 3 11

(Honey Farm)
Pump Station Z 77 3 33 8 34 3 34
(Gala)
Pump Station E

timp Station 240 33 138 34 140 34 140
(Crestview)
Pum.p Station N6 98 4 18 4 18 4 18
(Whittaker)
Pump Station K3

ump Station 215 24 100 24 101 24 101
(Muir)
Pur.np. station F 230 11 47 11 47 11 47
(Fairview)
Pump Station L

Himp Sation 500 86 355 106 440 106 440
(Carmichael)
Pump Station K2 80 7 28 11 45 11 45
(Burke)
Pump Station BP 750 140 582 191 191
(Business Park)
Pump Station S12A 116 4 16 5 20 5 20
(Vaughn)
Hospital Pump Station 194 2 8 3 14 3 14
Salish Flume 54 223 76 314 147 611
Water Reclamation Facility 838 3,472 987 4,091 1,111 4,606

Notes:

-Highlighted flows exceed current firm pumping capacity.

1 = Pump Station No. 6 (Honey Farm) has recirculation issues, so the existing flow for this basin was estimated from the number of homes in this sewer basin.
As indicated in Table 4-16, Pump Station No. 1 is near capacity, and capacity upgrades to Pump
Station BP may be necessary in the future to handle projected flows. These improvements are
discussed further in Chapter 11.

The City also is planning to perform an I/1 study in the future to identify areas of its system with
significant I/l and cost-effective improvements that could be implemented to reduce I/l in the
City’s sewer system. These |/l improvements could reduce or mitigate the I/l component of the
PHFs in the City’s sewer collection system, which could reduce or mitigate projected flows.
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The projected BODs and TSS loadings at the WRF were developed using the following
information:

Average annual BODs and TSS loadings were projected using the 2018 average annual
loadings as the baselines, since this was the most recent loading data available.

The average of the average annual BODs loadings per capita for 2012 through 2018,
excluding 2016, without the Casino was 0.188 ppcd (Table 4-8). The Orange Book
provides a value for estimating the amount of BODs loading that residents contribute of
0.2 ppcd. This Orange Book value is slightly more than the average of the City’s historical
data, so 0.2 ppcd was used for projecting how much additional BODs loading the
projected population growth would contribute to the City’s sewer system.

The average of the average annual TSS loadings per capita for 2012 through 2018,
excluding 2016, without the Casino was estimated to be 0.178 ppcd based on WRF AAFs,
Casino AAFs, and average annual TSS loadings at the WRF. The Orange Book provides a
value for estimating the amount of TSS loading that residents contribute of 0.2 ppcd.
This Orange Book value is slightly more than the average of the City’s historical data;
therefore, 0.2 ppcd was used for projecting how much additional TSS loading the
projected population growth would contribute to the City’s sewer system.

There is not enough information available to estimate how much employees in the City’s
sewer service area contribute to BODs and TSS loading. The Orange Book provides a
range for estimating the amount of BODs and TSS loading that factory workers
contribute of 0.03 to 0.07 pounds per employee per day (pped). The average of this
range (0.05 pped) was used for projecting how much additional BODs and TSS loading
the projected employment growth would contribute to the City’s sewer system.

The loading peaking factors shown in Table 4-12 were used for estimating maximum
month average loadings from projected average annual loadings.

A summary of the projected BODs and TSS loadings are presented in Tables 4-17 and 4-18,
respectively.
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Table 4-17
Projected WRF Influent BOD5 Loading
Projected Max. Percent of NPDES
Sewer System  Sewer System  Projected Average Month Average  Permit Max. Month
Year Population Employment  Annual BOD; (ppd)  BOD; (ppd)’ Limit®
2018 13,391 3,437 3,023 4,891 94%
2019 13,611 3,464 3,068 5,104 98%
2020 13,806 3,500 3,109 5,172 99%
2021 14,002 3,536 3,150 5,240 100%
2022 14,438 4,054 3,263 5,428 104%
2023 14,444 4,062 3,264 5,431 104%
2024 14,451 4,070 3,266 5,434 104%
2025 14,457 4,078 3,268 5,436 104%
2026 14,492 4,229 3,282 5,461 105%
2027 14,526 4,570 3,306 5,500 105%
2028 14,560 4,721 3,321 5,524 106%
2029 14,595 4,872 3,335 5,548 106%
2030 (+10 years) 14,877 5,023 3,399 5,655 108%
2031 15,164 5,166 3,464 5,762 110%
2032 15,451 8,018 3,664 6,095 117%
2033 15,458 8,029 3,666 6,098 117%
2034 15,465 8,040 3,668 6,101 117%
2035 15,471 8,051 3,669 6,104 117%
2036 15,477 8,062 3,671 6,107 117%
2037 15,483 8,073 3,673 6,110 117%
2038 15,489 8,083 3,675 6,113 117%
2039 15,494 8,093 3,676 6,115 117%
2040 (+20 years) 15,499 8,103 3,678 6,118 117%

1 = Projected average annual BOD; loadings were estimated by using the 2018 average annual BOD; loading as the baseline and adding 0.2 ppcd
(from the Orange Book) multiplied by the projected increase in sewer population from 2018 and 0.05 pped (from the Orange Book) multiplied by the
projected increase in sewer employment from 2018.

2 = Projected maximum month average BOD; loadings were estimated by multiplying the projected average annual BODs loading by the highest
historic maximum month average to average annual BOD; loading peaking factor from 2012 through 2018 (excluding 2016), which was 1.66 in 2018.
3 =The City's WRF is permitted for a maximum month average influent BOD; loading of 5,220 ppd.
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Table 4-18
Projected WRF Influent TSS Loading
Projected Max. Percent of NPDES
Sewer System  Sewer System Projected Average Month Average Permit Max. Month
Year Population Employment Annual TSS (ppd) TSS (ppd)2 Limit®
2018 13,391 3,437 2,317 3,106 59%
2019 13,611 3,464 2,362 3,544 68%
2020 13,806 3,500 2,403 3,605 69%
2021 14,002 3,536 2,444 3,667 70%
2022 14,438 4,054 2,557 3,836 73%
2023 14,444 4,062 2,559 3,839 74%
2024 14,451 4,070 2,560 3,841 74%
2025 14,457 4,078 2,562 3,844 74%
2026 14,492 4,229 2,577 3,866 74%
2027 14,526 4,570 2,600 3,901 75%
2028 14,560 4,721 2,615 3,923 75%
2029 14,595 4,872 2,629 3,945 76%
2030 (+10 years) 14,877 5,023 2,693 4,041 77%
2031 15,164 5,166 2,758 4,138 79%
2032 15,451 8,018 2,958 4,438 85%
2033 15,458 8,029 2,960 4,441 85%
2034 15,465 8,040 2,962 4,443 85%
2035 15,471 8,051 2,964 4,446 85%
2036 15,477 8,062 2,965 4,449 85%
2037 15,483 8,073 2,967 4,451 85%
2038 15,489 8,083 2,969 4,454 85%
2039 15,494 8,093 2,970 4,456 85%
2040 (+20 years) 15,499 8,103 2,972 4,458 85%

1 = Projected average annual TSS loadings were estimated by using the 2018 average annual TSS loading as the baseline and adding 0.2 ppcd (from
the Orange Book) multiplied by the projected increase in sewer population from 2018 and 0.05 pped (from the Orange Book) multiplied by the
projected increase in sewer employment from 2018.

2 = Projected maximum month average TSS loadings were estimated by multiplying the projected average annual TSS loading by the highest historic
maximum month average to average annual TSS loading peaking factor from 2012 through 2018 (excluding 2016), which was 1.50 in 2013.

3 =The City's WRF is permitted for a maximum month average influent TSS loading of 5,220 ppd.

According to these projections, the WRF will need upgrades to increase BODs treatment
capacity prior to 2030. CIP projects to increase the treatment capacity of the WRF are included
in Chapter 11.

As mentioned in Chapter 3, population and employment growth is anticipated at the Mill Site.
The majority of this growth is anticipated to occur as part of the Snoqualmie Mill Site
Development (Mill Site), which is located in the City’s UGA, north of Lake Borst, east of the
Snoqualmie River, and southeast of the City’s WRF. According to the Preliminary Draft
Environmental Impact Statement (PDEIS) for the Mill Site, the Mill Site has been proposed to be
built in three phases, with wineries being anticipated as part of the first phase. The projected
population and employment growth for the Mill Site are included in the City’s projections.
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Preliminary projected flows and loadings developed from the PDEIS for the Mill Site wineries
are shown in Table 4-19.

Table 4-19

Mill Site Winery Effluent Summary During Wine Processing Period

Without With
Pretreatment’ Pretreatment’

Primary Wine Processing Period September through November

Projected Average Winery Effluent Flow

Total Annual Flow (gallons per year) 452,200
Average Flow (gallons per day) 5,024
Projected Average Winery Effluent BOD,
BOD; Concentration (mg/L) 3,000 300
BOD; Loading (ppd) 126 13
Projected Average Winery Effluent TSS

TSS Concentration (mg/L) 800 350
TSS Loading (ppd) 34 15

1= Without pretreatment, the winery effluent BODs and TSS concentrations were estimated
to be 3,000 mg/L and 800 mg/L, respectively, based on the information provided in the PDEIS
for the Mill Site.

2 = With pretreatment, the winery effluent BODs and TSS concentrations were estimated to

be 300 mg/L and 350 mg/L, respectively, based on the maximum allowed for pretreated
wastewater in the City's Municipal Code.

However, it is uncertain at this time how many and how large the wineries will be, how much
wine is expected to be produced at the Mill Site over what time period (i.e. these wineries may
phase in over a period of time), and what type and capability of pretreatment the winery
wastewater produced will receive prior to being discharged to the City’s sewer system.
Therefore, for purposes of this GSP, flows and loadings from these wineries have not been
included. A separate engineering report will be prepared for the Mill Site wineries waste
discharge when plans for the development are further along and there is a better
understanding of how much winery wastewater is anticipated to be discharged by the Mill Site,
and what type of pretreatment the City will accept.

Table 4-20 provides a summary of the existing, 10-year (2030), and planning year (2040) flow
and BODs and TSS loading for the City’s wastewater collection system. Recommended
improvements for increasing the influent flow and loading capacity of the WRF are documented
in Chapter 11, which include converting the existing two oxidation ditches to plug flow reactors
and constructing a third clarifier.
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Table 4-20
Summary of Existing and Projected Flow and Loading at the WRF
Flow (MGD)
Existing Projected Projected
(2017) 2030 2040
Average Annual Flow 1.21 1.42 1.60
Max. Month Average Flow 1.55 2.27 2.56
Max. Day Flow 3.00 5.48 6.17
Peak Hour Flow 5.00 5.89 6.63
BOD; (ppd)
Existing Projected Projected
(2018) 2030 2040
Average Annual BODs 3,023 3,399 3,678
Max. Month Average BOD; 4,891 5,655 6,118
TSS (ppd)
Existing Projected Projected
(2018) 2030 2040
Average Annual TSS 2,317 2,693 2,972
Max. Month Average TSS 3,106 4,041 4,458

Table 4-21 shows the existing and projected Casino flow and BODs loadings that were
developed for the analyses presented in this GSP. The existing Casino flows and loadings were
based on the following:

The Casino’s 2017 AAF was 73,289 gpd, which was used for the existing Casino AAF.

The MMF and PHF were estimated using the Casino’s 2017 AAF and the MMF to AAF
and PHF to AAF peaking factors of 1.60 and 4.15, respectively, from Table 4-12.

For 2012 through 2016, the Casino’s average of the average annual BODs loadings was
334 ppd, which was used for the existing Casino BODs loading.

The maximum month BODs loading was estimated to be 556 ppd using the average
annual loading of 334 ppd and the maximum month average to average annual peaking
factor of 1.66 from Table 4-12.

The projected sewer flows and BODs loadings for the proposed Casino expansion were
estimated based on the following:

The projected sewer AAF, MMF, and PHF were developed and provided by Jacobs
Engineering Group Inc. (Jacobs).
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e The maximum month BODs loading was estimated to be 921 ppd based on the
projected average annual loading provided by Jacobs in conjunction with the Casino’s
2016 maximum month average to average annual peaking factor of 1.35.

Table 4-21

Existing and Projected Casino Flow and BODs Loading

Flow BOD; Loading
Average Max Average Max
Annual Month  Peak Hour  Annual Month
Scenario (gpd) (gpd) (gpm) (ppd) (ppd)
Existing 73,289 117,282 211 334 556
Casino with Expansion 216,000 245,000 254 684 921

The PHF projected for the proposed Casino expansion is 254 gallons per minute (gpm) (as
shown in Table 4-21), which was used for evaluating the City’s wastewater gravity collection
system capacity and lift station capacities.

The projected sewer flows and BODs loadings for the proposed Casino expansion were added to
the City’s initial sewer flow and BODs loading projections. Tables 4-13 and 4-17, which display
flow and loading projections, were updated to show the effect of the Casino expansion
occurring in 2024 and are presented in Tables 4-22 and 4-23, respectively. The evaluations of
the City’s WRF capacity was updated based on the projections presented in Tables 4-22 and
4-23. CIP projects to increase the MMF and BODs treatment capacity of the WRF prior to 2030
are included in Chapter 11.

Table 4-22
Projected WRF Flow

AAF with MMF with PHF with
Expanded  Expanded Expanded Percent of NPDES

Casino Casino Casino Permit Max.
Year (MGD) (MGD) (MGD) Month Limit*
2021 1.28 2.04 5.29 95%
2022 1.34 2.14 5.56 100%
2023 1.34 2.15 5.56 100%
2024 1.48 2.28 5.63 106%
2025 1.49 2.28 5.63 106%
2030 (+10 years) 1.56 2.40 5.95 112%
2040 (+20 years) 1.74 2.69 6.70 125%

1 =The City's existing WRF is permitted for a MMF of 2.15 MGD.
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Table 4-23
Projected WRF Influent BODs Loading

Projected Average Annual Projected Max. Month Percent of NPDES
BOD; with Expanded Average BOD; with Permit Max. Month
Year Casino (ppd) Expanded Casino (ppd) Limit’
2021 3,150 5,240 100%
2022 3,263 5,428 104%
2023 3,264 5,431 104%
2024 3,616 5,799 111%
2025 3,618 5,802 111%
2030 (+10 years) 3,749 6,020 115%
2040 (+20 years) 4,028 6,484 124%

1 =The City's existing WRF is permitted for a maximum month average influent BOD; loading of 5,220 ppd.

Wastewater from the proposed Casino expansion is anticipated to flow by gravity to Pump
Station No. 1, where it will be pumped to the KCPS, which will then pump it to the City’s WRF.
This is the same path wastewater from the existing Casino follows. The lift station hydraulic
capacity analyses were updated for KCPS and Pump Station No. 1 to include additional flow
from the Casino expansion, as shown in Table 4-24.

Table 4-24

Lift Station Capacity Analysis with Casino Expansion and Planned Improvements

Peak Hour Flow with Casino Expansion

Future Design (gpm)
Firm Capacity Projected Projected
Lift Station (gpm)* Existing 2017 2030 2040
Kimball Creek P Stati
imba re'e amp Station 4,861 3,293 3,820 4,039
(Snoqualmie Parkway)
P Station No. 1
ump >tation 1o 2,200 1,745 1,849 2,015

(Railroad Place)

1 = The future design firm capacities are the estimated lift station firm capacities once CIPs WW1 (Existing Kimball
Creek Pump Station Improvements) and WW 3 (Pump Station No. 1 (Railroad Place) Improvements), as described in
Chapter 11, are complete.

The City’s KCPS capacity was evaluated assuming the proposed KCPS improvements (further
described in CIP WW1 in Chapter 11) were completed. It is estimated that the capacity of this
lift station will increase to approximately 4,861 gpm after these improvements are completed.
The capacity evaluations for KCPS and Pump Station No. 1 are presented in Table 4-24. There is
projected to be sufficient capacity at KCPS during 2040 PHF for the proposed Casino expansion,
as shown in Table 4-24.

There is currently not sufficient capacity at Pump Station No. 1 during projected 2040 PHF for
the proposed Casino expansion and projected City sewer flows. The total 2040 PHF to Pump
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Station No. 1 is approximately 2,015 gpm (Table 4-24). The City’s Pump Station No. 1 capacity
was evaluated assuming the proposed Pump Station No. 1 improvements (further described in
CIP WW3 in the in Chapter 11) were completed. The capacity of Pump Station No. 1 needs to
be verified after CIP WW3 is completed. If the capacity of the improved Pump Station No. 1 is
less than 2,015 gpm, additional improvements will be needed so that Pump Station No. 1 has
adequate capacity for the 2040 PHF along with the proposed Casino expansion.
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The City of Snoqualmie (City) operates and plans sewer service for the City and associated
sewer service area residents and businesses according to the design criteria, laws, and policies
that originate from the U.S. Environmental Protection Agency (EPA) and the Washington State
Department of Ecology (Ecology).

These laws, design criteria, and policies guide the City’s operation and maintenance of the
sewer system on a daily basis, as well as the City’s plan for growth and improvements. The
overall objective is to ensure that the City provides high quality sewer service at a fair and
reasonable cost to its customers. These laws, design criteria, and policies also set the standards
the City must meet to ensure that the sewer system is adequate to meet existing and future
flows. The collection system’s ability to handle these flows is detailed in Chapter 6, and the
recommended improvements are identified in Chapter 11.

The City Council adopts regulations and policies that cannot be less stringent or in conflict with
those established by the federal and state governments. The City’s policies take the form of
ordinances, memoranda, and operational procedures, many of which are summarized in this
chapter.

The City will maintain an updated sewer system plan that is coordinated with the Land Use
Element of the Comprehensive Plan so that new development will be located where sufficient
sewer system capacity exists or can be efficiently and logically extended.
The policies associated with the following categories are presented in this Chapter.

e Regulations

e Customer Service

e Collection System

e Lift Station

e Operational

e Organizational

e Financial

Wastewater discharge into surface waters of the State shall have a National Pollutant Discharge
Elimination System (NPDES) permit from Ecology. Refer to Chapter 2 for details on the City’s
NPDES permit. The permit contains a flow limit, influent and effluent quality standards,
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monitoring requirements, pretreatment requirements, and system maintenance requirements.
A copy of the City’s NPDES permit is included in Appendix A.

Refer to Chapter 2 for other regulations and required permits that apply to the City’s Water
Reclamation Facility (WRF).

Increase the capacity of the collection system and WRF to reflect increased usage trends
influenced by the City’s growth and economic development.

Continue the development of City ordinances regulating public use of the City sewer
system and update as required.

The sewer service area is limited to the City limits.

Provide sewer service to properties within the City’s sewer service area, provided all
policies related to service can be met. Increase the WRF and collection line capacities to
meet the needs of City residents and land within the UGA, as well as State and federal
discharge standards.

Require properties that develop or redevelop within the City limits to connect to the
City’s sewer system if the subject property is within 150 feet of an existing City sewer
main.

Sewer system service generally will not be extended to properties within the UGA until
such properties are annexed into the City limits. Snoqualmie Municipal Code (SMC)
13.04.290 provides the City Council with the option to consent to provision of service
outside the City limits.

Sewer system extensions, required to provide sewer service to proposed developments,
shall be approved by the Department of Public Works and must conform to the City’s
General Sewer Plan, Ecology requirements, King County Public Health requirements, the
SMC, and the City’s most current, adopted Sanitary Sewer Engineering Standards. All
costs of the extension shall be borne by the developer or applicant. The 2004 Sanitary
Sewer Engineering Standards are included in Appendix C.

For sewer service applications within the City limits, the City will review the availability
for sewer service at the time of land use permitting, site development permit review,
and building permit review. During the land use permitting process, the City will
determine if sewer is available for the site. During the site development permit review,
the City will address the sizing and location of the sewer extension. The formal sewer
service application begins at the time of building permit, when service sizing is
evaluated.
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e Applicants for a development approval, except those exempted from concurrency under
the Growth Management Act, must submit an application for a certificate of sewer
concurrency along with the development approval application. City policy requires
annexation before sewer service can be provided outside the City limits.

e Sewer collection system, lift station, and WRF capacity will be considered when
providing sewer availability to applicants.

e Sewer availability shall expire at the time that the associated permit expires (i.e. land
use, site development, or building permit).

e Time extensions in regard to sewer availability shall be granted in accordance with the
associated permit requirements. When extensions are denied, the disputes are handled
through the rules guiding the associated permit process. Disputes can be brought to the
City Council for consideration, appeal, or resolution.

e Chapter 13.04 of the SMC provides sewer regulations for the City’s sanitary sewer
system.

e The City does not allow surface water runoff into the municipal sewer system.

e New sewer extensions may require some property owners to participate in Utility Local
Improvement Districts (ULIDs).

e Approximately 34 parcels within the City limits have been identified by City staff as using
on-site sewage systems. All developed parcels outside the City limits and within the UGA
use on-site sewage systems, with the exception of approximately 5 parcels. According to
the Growth Management Act, no new on-site septic sewage systems should be allowed
in the UGA as new development is intended to be at urban densities that require
sewers. In addition, Chapter 70.118 RCW requires counties to develop and implement
management plans for on-site sewage systems.

e No new on-site septic systems are allowed inside the City limits on properties where
existing City sewer main is within 150 feet of the boundary of the subject property.

e Existing single-family homes with septic systems in good working condition, per King
County Public Health, may continue to be used. All septic systems in the City shall be
monitored per King County Public Health regulations.

e All non-developing properties that annex into the City are encouraged to phase out their
septic systems and connect to the City’s municipal sewer system.

e Property owners with a failing septic system, as documented by King County Public
Health, shall connect to the City’s sewer system if the property is located on or adjacent
to an existing sewer main.

e Connection to the public sewer system is not required for single-family homes that
generate sewage that are located 150 feet or more away from the public sewer.

e The City is aware of Engrossed Senate Bill (ESB) 5871, which became effective on July
24, 2015, and requires cities, towns, and counties to offer an administrative appeals
process to consider denials of permit applications to repair or replace a septic system
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CHAPTER 5 CITY OF SNOQUALMIE GENERAL SEWER PLAN

where connection to a sewer system is required for single-family residences. The City
will review appeals to repair or replace septic systems as they are submitted in
accordance with ESB 5871.

Any private residential or commercial development property that is within City limits is
required to connect to the public sewer system regardless of the distance from the
public sewer.

Standards for sewer system facilities are defined by WAC 173-240-050.

All sewer lines and facilities within the City shall be designed in accordance with good
engineering practice by a professional engineer with the minimum design criteria
presented in the Criteria for Sewage Works Design, prepared by Ecology, August 2008,
or as superseded by subsequent updates. Chapter C1 of this document includes
standards and guidelines for design considerations (e.g. minimum pipe sizes, pipe
slopes, and wastewater velocities), maintenance considerations, estimating wastewater
flow rates, manhole locations, leak testing, and separation from other underground
utilities. These criteria have been established to ensure that the sanitary sewers convey
the sewage and protect the public health and environment. The sewer lines also shall
conform to the latest regulatory requirements relating to design.

Sewers shall be designed and constructed in accordance with the City’s most current
Sanitary Sewer Engineering Standards.

All sewers shall be designed as a gravity sewer whenever feasible and buried at a
minimum depth of 5 feet.

The layout for extensions shall provide for the future continuation of the existing system
as determined by the City. The smallest diameter sewer allowed is 8 inches for gravity
mains and 6 inches for side sewers, inside the public-right-of-way. A 6-inch-diameter
lateral is required for all commercial or business owners. For those buildings serving
over 10 units or for side sewers serving more than 1 building, side sewers shall be a
minimum of 8 inches in diameter and must connect to a manhole.

Manholes shall be a minimum of 48 inches in diameter and will be spaced at intervals
not to exceed 400 feet as set forth in the City’s Sanitary Sewer Engineering Standards.

Manholes also shall be located at changes in grade, direction, and sewer size, and at
intersections. All manhole rings and covers in flood zones shall be water tight. All
manholes shall have bolt-locking covers.

New mains connecting to an existing main shall be made via a new or existing manhole.

Where a new utility line crosses below an asbestos cement (AC) main, the AC pipe shall
be replaced with ductile iron (DI) pipe to 3 feet past each side of the trench.
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e The minimum sewer main slope shall be 0.004 feet per foot for 8-inch-diameter sewer
lines. The minimum slope may be reduced if the area cannot be served by gravity flow.
If the slope is decreased, the pipe diameter shall be increased in accordance with Table
C1-1 of Ecology’s Criteria for Sewage Works Design and subject to approval by the City.

e Testing of the gravity sewer lines and manholes shall be completed in the presence of
the City. The method of testing shall be at the option of the installer per the City’s
Sanitary Sewer Engineering Standards.

e All new gravity sewers shall be designed to have a minimum velocity of 2 feet per
second when flowing full.

e No overflows will be permitted.

e A minimum horizontal separation of 10 feet and a minimum vertical separation of
18 inches is required between sewer and water lines (edge to edge).

e The City’s Sanitary Sewer Engineering Standards (which the City refers to as Chapter 5
Standards) (Appendix C) will be followed, and the guidelines provided in Ecology’s
Criteria for Sewage Works Design should be followed for difficult spacing or other
situations.

e The design period is the length of time that a given facility will provide safe, adequate,
and reliable service. The design period selected is based on the economic life of a given
facility, which is determined by the structural integrity of the facility, the rate of
degradation, the replacement cost, the cost of increasing the capacity of the facility, and
the projected population growth rate serviced by the facility.

e The life expectancy for new sanitary sewers, using current design practices, is in excess
of 50 years.

e All force mains within the City shall be designed in accordance with good engineering
practice by a professional engineer with the minimum design criteria presented in the
Criteria for Sewage Works Design, prepared by Ecology, August 2008, or as superseded
by subsequent updates. Chapter C2 of this document contains design considerations for
force mains.

e Side sewers shall be constructed in accordance with all applicable City, local, and State
regulations. See the City’s Municipal Code and Chapter 5 Standards (Appendix C) for
specific criteria.
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Lift stations shall be designed in accordance with the City’s most current Sanitary Sewer
Engineering Standards and the Ecology’s Criteria for Sewage Works Design.

Equipment breakdown is given the highest maintenance priority, and repairs should be
made as soon as possible.

Equipment should be replaced when it becomes obsolete.

Worn parts should be repaired, replaced, or rebuilt before they represent a high failure
probability.

Equipment that is out of service should be returned to service as soon as possible.

A preventive maintenance schedule shall be established for all facilities, equipment, and
processes.

Spare parts shall be stocked for all equipment items whose failure will impact the ability
to meet other policy standards.

Tools shall be obtained and maintained to repair all items whose failure will impact the
ability to meet other policy standards.

Dry, heated shop space shall be available to all maintenance personnel to maintain
facilities.

Written records and reports will be maintained on each facility and item of equipment
showing its operation and maintenance history.

Compliance with construction standards (not quality standards) may be deferred for
temporary sewer service.

Compliance with all standards may be deferred for emergency sewer service.

Compliance with all applicable NPDES waste discharge permit requirements must be
met.

The City shall invest sufficient resources to ensure that the sewer system is constructed,
operated, and maintained to ensure consistent and reliable service is provided to its
customers.
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e The sewer utility staffing levels are established by the City Council based on the financial
resources of the City and needs of the sewer utility.

e The City has two Group IV certified wastewater treatment operators, two Group lll
certified wastewater treatment operators, one Group Il certified wastewater treatment
operator, and two Group | certified wastewater treatment operators.

e Personnel certification and training will comply with State-established standards.

e The City will set rates, charges, and fees to maintain sufficient funds to operate,
maintain, and upgrade its sewer system as necessary to provide safe and reliable sewer
service to its customers. These rates will comply with State regulations and be evaluated
in conjunction with the annual budget process to ensure that forecasted expenses and
impacts of regulations are reflected in the rate structure.

e Each lot or parcel of real property required to be connected to the City’s sewer system
shall be subjected to a monthly sewer charge whether such lot or parcel of real property
is actually connected to the sewer system. This monthly sewer charge will be waived if
the property owner can establish, to the satisfaction of the City Engineer, that the lot or
parcel is connected to a septic system approved by King County.

e The sewer connection charge(s) must be paid prior to issuance of the permit by the City
and shall be determined for each individual connection as requested by the applicant in
accordance with the City’s Municipal Code.

e The City shall collect sewer extension charges for owners of properties that individually
benefit from publicly built sewer extension facilities, except for those property owners
who previously paid for their fair share of such an extension through a Local
Improvement District (LID) or ULID.

e The cost of any modification to the system shall be borne by each property abutting
upon or benefiting from such modifications or by the owners of such property.

o If sewer system facilities must be installed or upgraded as a result of a developer’s
impacts, the new facilities or upgrades shall conform to the City’s policies, criteria, and
standards and shall be accomplished at the developer’s expense. The City, however,
shall be responsible for any portion of the costs that are attributable to general facilities,
such as over-sizing or over-depth requirements, and offer latecomers fees to
developers.

e If written application for service is approved by the City, the application shall be
considered as a contract in which the applicant agrees to abide by such rates, rules, and
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CHAPTER 5 CITY OF SNOQUALMIE GENERAL SEWER PLAN

regulations in effect at the time of signing the application or as may be adopted
thereafter by the City and to pay all charges, rates, and fees promptly.

e In addition to all other user rates and service connection fees required to be paid to the
City, service call fees may apply when made at the request of the owner or occupant of
the premises for assistance in locating and/or repairing a plugged sanitary sewer drain in
accordance with the City’s Municipal Code.

e The City shall manage its income and expenses in a self-supporting manner in
compliance with applicable laws and regulations and its own financial policies.

e The City shall establish a Capital Improvement Plan (CIP) that describes the anticipated
improvements or modifications to the sewer system, planned replacement of aging
facilities, upgrades to existing facilities to provide additional capacity for projected
growth, and construction of general facilities to aid growth. The CIP will be completed
on a 2-year basis.

e A working capital reserve will be maintained to cover unanticipated emergencies, bad
debts, and fluctuations in cash flow.

e The City will maintain information systems that provide sufficient financial and statistical
information to ensure conformance with rate-setting policies and objectives.

The owners of properties that have not been assessed, charged, or borne an equitable share of
the cost of the sewer collection system and WRF shall pay one or more of the following
connection charges prior to connection to a sewer main.

1. Latecomers Fees: Latecomers fees are negotiated with the City, developers, and
property owners for the reimbursement of a pro rata portion of the original costs of
sewer system extensions and facilities and are documented in a Recovery Contract
or City resolution, depending on the application.

2. Connection Charges: Connection charges shall be assessed against any property
connecting to the sewer system. This charge is for the major facilities that deliver
the sewage to the WRF and for the facilities to treat and dispose of the sewage. This
charge reimburses customers who have paid for the facilities described and for
building capacity to accommodate growth.

3. Developer Extension Charges: These charges are for the administration, review, and
inspection of a developer extension project.

4. Developer-Funded Improvements: These are costs incurred by a developer to
upgrade and increase capacity in the sewer system to accommodate the increase in
flow from the proposed development.
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This chapter presents the analysis of the existing City of Snoqualmie (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 flow conditions.
The policies and design criteria are presented in Chapter 5, and the wastewater system flow
and loading analysis is presented in Chapter 4. A description of the existing wastewater system
facilities and current operation is presented in Chapter 2. The capital improvement projects
resulting from the existing and projected flow conditions analyses are presented in Chapter 11.

A computer-based hydraulic model of the existing sewer system was created using the
SewerCAD" program, developed by Haestad Methods. The entire sewer collection system was
modeled, including gravity mains, force mains, and sewer lift stations. The hydraulic model was
created using the best information available and data provided by the City. Pipe locations,
lengths, diameters, and materials were added based on the previous hydraulic sewer model,
GIS data, as-built drawings, various system maps, survey information, and information acquired
from the City. Manhole invert and rim elevation data from record drawings and survey
information was used, if available, for the City’s major trunk sewers (all pipes 10 inches in
diameter and larger or downstream of a lift station). The remaining elevation data was
extracted from King County topographic data. Minimum slope and cover values also were used
in the development of the model and are annotated in the model. The output from this model
was used to evaluate the capacity of the existing collection system and identify improvements
that will be required to handle wastewater flows. The model can be updated and maintained
for use as a tool to aid in future planning.

Due to the number of data gaps and assumptions used in the model, the accuracy of the model
should be confirmed prior to undertaking any replacement or rehabilitation projects, especially
for projects not located along a major trunk sewer. The results of the modeling should be
considered approximate and additional investigations, such as field surveys, flow monitoring,
and lift station pump down tests, should be performed in the vicinity of any proposed
improvements prior to design and construction. If it is found that the input information differs
significantly from actual conditions, the model should be updated accordingly and rerun to
confirm the original results.
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CHAPTER 6 CITY OF SNOQUALMIE GENERAL SEWER SYSTEM PLAN

The modeling was performed using a steady-state analysis, which shows all flows reaching all
downstream points simultaneously. This is conservative and not truly representative of
conditions that occur, since it takes some time for wastewater to travel downstream through
the sewer system, which stores and attenuates peak flows.

Existing and projected flow rates for the sewer drainage basins were developed in Chapter 4.
Table 4-13 in Chapter 4 details average annual flow (AAF) and peak hour flow (PHF) for each
sewer drainage basin, and Table 4-14 in Chapter 4 details AAF and PHF for each sewer lift
station. As discussed in Chapter 4, the City’s sewer system is estimated to have a peak hour
peaking factor of 4.15 times the AAF. The total existing and projected flows are shown in
Table 4-11 in Chapter 4. It is recommended that the City obtain additional flow data from the
sewer drainage basins to accurately evaluate capacity in areas with suspected deficiencies for
future planning and design.

The hydraulic model of the existing system contains all active existing system facilities.
Available information for the lift station, such as pump capacity, total dynamic head,
horsepower, wet well diameter, wet well depth, and force main diameter, is included in the
model. For simplicity, the existing lift stations are modeled as having variable frequency drives
(VFDs) on the pumps so that they discharge at the same rate as the influent flow rate regardless
of head conditions.

Hydraulic analyses were performed based on the existing flow rates (2017), as well as projected
flow rates for 2030 and 2040. In the evaluation, the criteria for listing a trunk sewer pipe as
deficient is that the upstream manhole is surcharged more than 1 foot during PHF. This criteria
was used for the City’s collector sewer pipes (all non-trunk sewer mains), but it was only
applied to sewer pipes that the model indicated had a PHF of at least 340 gallons per minute
(gpm), which is the approximate capacity of an 8-inch gravity main at minimum slope with a

7 o_n

Manning’s “n” value of 0.013 according to the Manning formula.

Figure 11-1 highlights current system deficiencies. Figure 11-2 provides capacity deficiencies for
projected 2030 and 2040 conditions. The results for the existing, 2030, and 2040 modeling are
included in Appendix G. The improvements for all sewer mains identified as having deficient
hydraulic capacity were sized to meet projected 2040 PHFs.

It is intended that this General Sewer Plan (GSP) contain an inclusive list of recommended
system improvements; however, additional projects may need to be added or removed from
the list as growth occurs or conditions change. The City will evaluate the capacity of the
wastewater collection system as growth occurs and development applications are received.
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Based on the hydraulic analysis of the existing collection system, the 10-inch trunk sewer line
along 384" Avenue SE, between SE Newton Street and SE Kimball Creek Drive, needs to be
upsized in the near future. This trunk sewer line contains a pipe with an adverse slope, and the
hydraulic analysis of the existing collection system indicates that a portion of this pipeline has
PHFs that cause some of the trunk lines along 384™ Avenue SE to surcharge more than 1 foot
during existing PHFs (the City’s criteria for listing a sewer pipe as deficient) and will require
upsizing this portion of this trunk line. This is addressed as part of the City’s Capital
Improvement Plan (CIP) (CIP SM1; described further in Chapter 11). The hydraulic analysis also
indicates the 15-inch trunk sewer lines along Railroad Place SE, between Pump Station No. 1
and SE Fir Street, surcharges less than 1 foot during existing PHF. The 2012 GSP identified this
trunk line for capacity upgrades, which is addressed as part of the City’s CIP (CIP SM3; described
further in Chapter 11). These improvements are shown in Figure 11-1 in Chapter 11. The pipe
size upgrades are scheduled based on capacity of the existing pipes being reached at the
existing flow rate. However, the proposed size of pipe is based on the flow projections for 2040.

The modeling results also indicate there are several small sections of the collection system that
should be monitored at this time. These sections include: 1) the collector sewer pipes between
Pump Station BP and Norman Avenue SE, which may be near capacity; 2) the trunk lines
between Snoqualmie Parkway and Bracken Place SE, which the model indicates has some
surcharging; 3) the trunk lines along Laurel Avenue SE between Chanticleer Avenue SE and
Fairway Avenue SE, which the model indicates may be near capacity; and 4) the trunk line along
Railroad Place SE between the alley south of SE Alpha Street and SE Beta Street, which the
model indicates surcharges during existing PHFs. These areas are shown in Figure G-1 in
Appendix G. It is recommended that the City monitor flow in these areas identified to
determine the actual peak flows in the system.

Based on the analysis of the system using projected flow rates for 2030 and 2040, and assuming
the existing system deficiency improvements will be completed, no portions of the collection
system are required to be upsized. However, the modeling results indicate there are several
small sections of the collection system that should continue to be monitored. These sections
include the collector sewer pipes between Pump Station BP and Norman Avenue SE, which may
be near capacity or have some surcharging, the trunk lines between Snoqualmie Parkway and
the intersection of SE Center Street and Bracken Place SE, which the model indicates may have
some surcharging, the trunk lines along Laurel Avenue SE between Chanticleer Avenue SE and
Fairway Avenue SE, which the model indicates may be near capacity or have some surcharging,
and the trunk line along Railroad Place SE between the alley south of SE Alpha Street and SE
Beta Street, which the model indicates may surcharge during 2030 and 2040 PHFs. These areas
are shown in Figure G-3 in Appendix G.

The projects listed in the previous sections are a result of the hydraulic modeling effort for
2017, 2030, and 2040 conditions. In addition to these projects, City staff desire to repair and
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rehabilitate other regions of the collection system due to their condition. These projects are
described in CIP SM1 through CIP SM6 and are shown on Figure 11-1 in Chapter 11.

As indicated in the inflow and infiltration (/1) evaluation section of Chapter 4, the existing per
capita flow rates for the City are above the criteria for inflow and slightly below the criteria for
infiltration set by the U.S. Environmental Protection Agency (EPA) in the Infiltration/Inflow, I/I
Analysis and Project Certification report, indicating that there might be an inflow problem
based on the limited analyses completed as part of this GSP.

The City will continue to be aware of the potential for I/l and continue efforts to construct new
systems to prevent I/l and maintain existing facilities and pipelines as needed to remove I/I. The
City should consider conducting an I/1 study to confirm the results of the I/l evaluation and to
locate the affected collection system areas to determine if there are any cost-effective sewer
rehabilitation measures to remove any excessive inflow. This study is addressed in CIP M4. In
addition, the City plans to perform a sewer system investigation to locate defects in the City’s
historic area (which is conveyed by Pump Station No. 1) that could be contributing to I/I. These
CIPs are discussed further in Chapter 11.

The hydraulic analysis of the City’s existing lift stations (Table 4-14) indicates that they have no
capacity deficiencies. As discussed previously, capacity analyses of each lift station are based on
estimated peak hour flow. According to discussions with the system operators, there are no
known capacity deficiencies in the City’s existing lift stations during normal operating
conditions. However, the system operators have indicated that Pump Station Nos. 1, 3, and 4
have long pump run times during Snoqualmie River flooding events, and the pumps at Pump
Station No. 1 run continuously for multiple hours during peak non-flood flows. Flows at the lift
stations should continue to be monitored to determine if influent flow during peak events
begin to approach or exceed the pumping capacity of the lift stations.

Based on the hydraulic analysis of the system using projected flow rates, the City’s existing
Pump Station No. 1 and Pump Station BP are projected to be out of capacity prior to 2030.
Capacity upgrades are recommended for Pump Station No. 1 (CIP WW3) and Pump Station BP
(CIP DF1) to accommodate existing and additional flows.

Developer-funded lift stations in the southeast portion of the Pump Station BP sewer basin
(also known as Plat $22), the Snoqualmie Hills West Planning Area, the Snoqualmie Hills East
Planning Area, and the Snoqualmie Mill Site may be necessary as growth within the Urban
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Growth Area (UGA) occurs in those areas. The lift station facilities and force mains are
recommended to be designed for the long-term 2040 projected flows.

A number of miscellaneous items have been identified for the City’s existing lift stations that
need to be addressed. These items are identified below and incorporated in the City’s CIP.

The Kimball Creek Lift Station was constructed in 1998 to lift wastewater from the City’s
collection system to the Headworks of the Water Reclamation Facility (WRF). The pumps each
discharge at approximately 3,475 gpm and 2,000 gpm at the high and low speeds, respectively.
Pumps No. 1 and No. 2 were installed during the original lift station construction. The third
pump was installed in approximately 2012. The pumps originally were designed to provide
lower flow outputs through inlet flow control by each pump’s pre-rotation basin, but this
operation does not reliably occur. The lift station was analyzed in detail by RH2 Engineering,
Inc., as documented in the 2019 Kimball Creek Lift Station Evaluation Technical Memorandum
(2019 Memo). The findings and recommendations of the 2019 Memo are summarized in this
GSP.

The lift station was sized for full build-out conditions with the capability of meeting the

7.12 million gallons per day (MGD) (approximately 5,000 gpm) design PHF with two pumps in
operation. With a nominal low speed setting of 2,000 gpm, the pumps are oversized for the
current average daily dry influent flow rates that generally vary between 200 gpm and

1,400 gpm at diurnal conditions. As such, the lift station causes excessive flow cycling and
spikes to the WRF. This poses operational issues for the WRF, including inconsistencies in the
capture efficiency of the screening and grit removal system, reduced hydraulic retention time in
the anaerobic and anoxic zones of the oxidation ditches, increased loading rates to the
secondary clarifiers, and flow spikes to the ultraviolet (UV) channel that affect the efficiency of
the disinfection system.

During the planning period, improvements should be made to the Kimball Creek Lift Station to
provide better flow pacing for influent to the WRF.

The 2019 Memo provided a detailed alternatives analysis for three possible options for
upgrading the station:

e Alternative 1 — Change impeller and volute liner for existing pumps.
e Alternative 2 — Replace one existing pump with a baseflow pump.

e Alternative 3 — Utilize a variable frequency drive for existing pumps.

The 2019 Memo reviewed previous documentation from the pump manufacturer and attempts
by WRF operators to reduced flow rates with a “trimmed” impeller. These attempts were not
successful; therefore, Alternative 1 proved to not be viable.

Alternative 2 included the replacement of one existing pump with a smaller “baseflow” pump
to better match the baseflow condition. The installation of this pump would require
replacement of the existing pre-rotation bay and a reduction in the pipe size between the
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manifold and the pump to ensure adequate flushing velocities. Valves and fittings also would be
installed to allow the baseflow pump to discharge to a separate force main from the large
pumps to ensure that tandem operation of a large pump and a baseflow pump could be
achieved. The baseflow pump would be operated on a new VFD to provide the highest flow
matching capability. As part of the project, a new control panel would be included, and in
addition to the VFD for the baseflow pump, the motor control center (MCC) section for one of
the large existing pumps would be replaced with a new section, including a VFD. The WRF
operators also requested that a shelf-spare baseflow pump be provided as part of the project.
As a result of this project, one of the existing large pumps would become a shelf spare as well.
This alternative would reduce the firm capacity of the lift station from 10 MGD (two large
pumps in operation) to approximately 7 MGD (one large and one baseflow pump in operation).
However, this provides adequate capacity for the projected 20-year PHFs.

Alternative 3 proposed installing a VFD to drive one of the existing pumps to allow further turn
down of the pump. However, review of the manufacturer’s pump curves in the 2019 Memo
showed that the turndown would likely be limited to 1,000 gpm and would require the pump to
operate very inefficiently. This alternative was ruled out during review with the City.

Alternative 2 is the preferred alternative for upgrading the lift station. This item is identified in
the City’s CIP (CIP WW1 in Chapter 11).

Run time and flow meter data indicate that the pumps at Pump Station No. 1 run continuously
for multiple hours during peak non-flood flows. Based on results of the flow projections, it is
estimated that the PHF to Pump Station No. 1 will reach approximately 2,015 gpm by 2040 with
the Snoqualmie Casino expansion, as shown in Table 4-24. This projected flow exceeds the lift
station's 1,800 gpm capacity. The original intent of this project was to upgrade the pumps at
Pump Station No. 1 to increase the capacity of this lift station. However, preliminary analyses
performed for this project indicate that the projected 2040 PHF could be handled at this lift
station if the existing force main is replaced with a 12-inch-diameter force main. This item is
identified in the City’s CIP (CIP WW3).

Pump Station No. 2 was originally constructed in 1965. The existing piping, valves, electrical
equipment, roofing, and one remaining original pump have exceeded their useful lives and
require replacement. In addition, the existing force main is made of steel and is beneath a
wetland. The force main requires rehabilitation or replacement. This item is identified in the
City’s CIP (CIP WW?2).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. This item is identified in the City’s
CIP (CIP WW4).
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This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. This item is identified in the City’s
CIP (CIP WWS5).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. The ball check valves were removed
previously because they were causing the pumps to airlock, and the City plans to replace the
check valves with swing check valves. These items are identified in the City’s CIP (CIP WW86).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. This item is identified in the City’s
CIP (CIP WW?7).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. In addition, this lift station does not
have pump rails, and the City plans to have pump rails installed to ease removal and placement
of the pumps during maintenance at this lift station. These items are identified in the City’s CIP
(CIP WW8).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. This item is identified in the City’s
CIP (CIP WW9).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. This item is identified in the City’s
CIP (CIP WW10).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. In addition, this lift station does not
have pump rails, and the City plans to have pump rails installed to ease removal and placement
of the pumps during maintenance at this lift station. These items are identified in the City’s CIP
(CIP WW11).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. This lift station also does not have
pump rails, and the City plans to have pump rails installed to ease removal and placement of
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the pumps during maintenance at this lift station. These items are identified in the City’s CIP
(CIP WW12).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. This item is identified in the City’s
CIP (CIP WW13).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. The valve vault hatch for this lift
station is not traffic rated, so the City plans to replace the valve vault hatch with a traffic-rated
access hatch for safety reasons. This lift station also does not have any bollards, so the City
plans to install bollards around the lift station’s transformer, control panel, access hatches, and
gas meter for safety reasons. These items are identified in the City’s CIP (CIP WW14).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. This item is identified in the City’s
CIP (CIP WW15).

This lift station does not have a flow meter, and the City plans to have a flow meter installed to
improve the City’s capability of monitoring this lift station. This item is identified in the City’s
CIP (CIP WW16).

Two of the existing pumps at the Kimball Creek Lift Station were installed in 1998, and the third
pump was installed in 2012. The oldest pumps are nearing their expected design life and should
be replaced during the planning period, although the installation of the baseflow pump, as
discussed previously, is the highest priority project for this lift station. Once the baseflow pump
is installed, the existing large pumps will operate much less frequently, allowing their useful life
to be extended. The operators should continue to monitor wear on these pumps and budget
for the following projects:

e Replace the oldest two pumps and replace the final existing non-VFD MCC section (after
two are replaced during the baseflow pump project) with a new MCC section including
a VFD. This item is identified in the City’s CIP (CIP WW17 in Chapter 11).

e Replace the third existing pump (installed in 2012) during the planning period. This item
is identified in the City’s CIP (CIP WW18 in Chapter 11).
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This chapter presents the evaluations of the existing Water Reclamation Facility (WRF), including an
effluent water quality performance evaluation. This chapter describes and evaluates existing liquid
stream and solids handling processes for current and future operating conditions. It also presents
an evaluation of the electrical and supervisory control and data acquisition (SCADA) systems.
Deficiencies identified from the evaluations are described, and recommendations for capital
improvements are summarized. Alternatives analyses apply to some of the capital improvements,
which are presented and analyzed in Chapter 8. Preferred alternatives and all WRF capital
improvements are identified in Chapter 9.

The City of Snoqualmie’s (City) sewer collection system was originally constructed in the 1960s.
Wastewater from the system was processed at the City’s wastewater treatment plant, which was
constructed in 1967 on the site of the current WRF. The treatment plant consisted of a facultative
lagoon system with two lagoons, and the effluent was disinfected with chlorine and discharged to
the Snoqualmie River. The treatment plant was upgraded in two phases to what is now known as
the WREF. The first phase was constructed in 1997 and generally consisted of a headworks, an
oxidation ditch, two secondary clarifiers, an ultraviolet light (UV) disinfection system, an in-plant
pump station, two reclaimed water filters, a reclaimed water pump station, conversion of the
lagoons for sludge stabilization and storage, a lagoon decant pump station, and connection to the
off-site portion of the Snoqualmie River outfall. The second phase was constructed in 2003 to
expand the WRF with a second oxidation ditch, a third reclaimed water filter, and additional UV
disinfection system capacity.

There have been subsequent major improvements to upgrade the WRF. In 2008, construction was
completed for the addition of a solids handling system consisting of a sludge holding tank and dryer
building with sludge dewatering and drying processes to produce Class A biosolids. The City
followed completion of those improvements with decommissioning of the lagoons. Further
upgrades constructed at the WRF since completion of the City’s 2012 General Sewer Plan (GSP) are
summarized in the following section.

Sixteen capital improvement projects were recommended at the WRF in the 2012 GSP. The
projects were scheduled over a 6-year timeline with construction from 2014 through 2020.

Since the 2012 GSP was completed, a fire occurred in the dryer building. As a result of the fire, the
dryer was permanently removed in April 2015. Dewatered sludge was hauled offsite to a landfill
until construction of a new solids handling system was completed as described further in this
section.
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CHAPTER 7 CITY OF SNOQUALMIE GENERAL SEWER PLAN

The 2015 Snoqualmie WRF Improvements Engineering Report by RH2 Engineering, Inc., (RH2)
(2015 Engineering Report) was completed to address the engineering report requirements
(Washington Administrative Code (WAC) 173-240-060) for the capital improvement projects. A
majority of the capital improvement projects from the 2012 GSP were included in the 2015
Engineering Report. Some, such as the vactor decant station project, do not require an Engineering
Report, others were combined with a larger project. The sludge drying facility odor control
upgrades and solids handling nitrogen padding system projects were both eliminated because the
City abandoned the dryer and planned to implement new solids handling processes as a new
project. This brought the total to twelve capital improvement projects identified for the WRF in the
2015 Engineering Report. Ten of the projects were scheduled for construction from 2016 through
2018, and the remaining two were designated for further evaluation of the final timelines.

The implementation plan for the WRF capital improvement projects was developed with a phased
approach, resulting in a total of four planned phases. The ten scheduled projects were grouped into
Phases 1 and 2, which have been constructed and are described as follows. The two remaining
projects were designated as Phases 3 and 4 and have not been constructed. A summary of the
evolution of the capital improvement projects since the 2012 GSP is shown in Table 7-1.

Table 7-1

Summary of WRF Capital Improvement Projects Evolution since 2012 General Sewer Plan

2012 General Sewer Plan WRF Projects 2015 Engineering Report WRF Projects Implementation Phase
Raw Wastewater Pump Station Raw Wastewater Influent Monitoring
Anoxic Mixer Anoxic Mixer Replacement
UV Disinfection System Upgrades UV Disinfection System Upgrades phase 1
Air Gap System/Non-Potable Water System Improvements Non-Potable Water System Improvements
(constructed)

Standby Generator System Upgrades
Additional Parking

Standby Generator System Upgrades

Site Security Improvements Automatic Site Access Gate
Grit Removal System Improvements Grit Removal System
Anaerobic Mixers Anaerobic Mixers

Scum Pump Station Scum Pump Station

Aeroblc. D|gest.er. — Solids Treatment (Aerobic Digester Facility) Phase 2
Operations Building and Shop Facility Remodel (constructed)
Sludge Drying Facility Odor Control Upgrades N/A (project removed)

Solids Handling Nitrogen Padding System N/A (project removed)

Vactor Decant Station N/A (did not require an Engineering Report)1

Third Secondary Clarifier Third Secondary Clarifier Phase 3
N/A (no project listed) Oxidation Ditch Aerators Phase 4

1 =The Vactor Decant Station project was not included in the 2015 Engineering Report, but it was constructed as part of the Phase 2 improvements.

Construction of Phase 1 was completed in 2017 and generally consisted of upgrades to the
wastewater influent flow and water quality monitoring, replacement and upgrade of the Oxidation
Ditch No. 1 anoxic basin mixer, replacement and upgrade of the UV disinfection system, upgrades
to the non-potable water system, replacement and upgrade of the standby generator and fuel
tank, new site fencing and access gates for improved security, and other facility security upgrades.
Upgrades to the WRF SCADA system and relocation of effluent water quality monitoring
instrumentation also were completed as part of the Phase 1 improvements. Refer to the Liquid
Stream Existing Facilities Evaluation and Electrical and SCADA Existing Systems Evaluation
sections for additional information about the Phase 1 improvements.
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Construction of Phase 2 was completed in 2019 and generally consisted of upgrades to the
headworks grit removal, replacement and upgrade of all oxidation ditch anerobic basin mixers,
upgrades to Secondary Clarifier No. 1, conversion from gravity scum conveyance to scum pump
stations at each clarifier, and replacement of the sludge dewatering and abandoned drying
processes with a new solids handling system, including thickening, aerobic digestion, and
dewatering processes to produce Class B biosolids. Odor control systems for the headworks and
new solids handling processes and additional administration space also were constructed as part of
the Phase 2 improvements, along with replacement and upgrade of the Vactor decant station,
replacement of the utility electrical service transformer, and decommissioning of the sludge
holding tank and dryer building. The sludge holding tank and appurtenances were removed and
disposed. Equipment within the dryer building was either removed and disposed of or relocated to
the solids handling building, while the dryer building was left in place for use as the shop building.
Stress testing was performed for both clarifiers prior to developing the Secondary Clarifier No. 1
upgrades. Refer to the Liquid Stream Existing Facilities Evaluation, Solids Handling Existing
Facilities Evaluation, and Electrical and SCADA Existing Systems Evaluation sections for more
information about the Phase 2 improvements.

The remaining two projects of the twelve total capital improvement projects identified for the WRF
are yet to be implemented and are shown in Table 7-2, along with the designated phase
numbering. Changes to the scheduling and improvements for each project are documented in this
GSP.

Table 7-2
2015 Engineering Report WRF Capital Improvement Projects Not Yet Implemented

Planned WRF Projects Remaining Implementation Phase
Third Secondary Clarifier’ Phase 3
Oxidation Ditch Aerators’ Phase 4

1 =The timing of this project is changing as described within this GSP.
2 =This project is changing as described within this GSP.

Figure 7-1 shows an overall site plan of the WRF with completed improvements.

As discussed in Chapter 2, the City’s National Pollutant Discharge Elimination System (NPDES)
permit identifies effluent limits for WRF disinfected secondary effluent discharged to the
Snoqualmie River (Outfall No. 001). A review of historical effluent water quality relative to the
permit effluent limits was used to evaluate overall WRF treatment performance as applies to
applicable processes (i.e. excluding reclaimed water production processes). Recorded data in the
City’s WRF daily monitoring reports (DMRs) from the 2014 through August 2019 time period was
reviewed. This section describes the water quality data review and findings. Refer to Chapter 4 for
WREF influent flow and loading details.
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CHAPTER 7 CITY OF SNOQUALMIE GENERAL SEWER PLAN

CBOD

Historical effluent levels of 5-day carbonaceous biochemical oxygen demand (CBODs) are shown in
the following charts. Chart 7-1 shows 24-hour composite concentration measurements, and

Chart 7-2 shows calculated mass. In addition, Table 7-3 shows the minimum calculated CBODs
percent removal value for each calendar year (minimum occurrence) during the time period
reviewed. Year-long effluent CBODs mass is shown Chart 7-2; however, stricter total maximum
daily load (TMDL) permit effluent limits apply to CDODs from August through October. A
performance evaluation specific to the CBODs TMDL limits is presented later in this section.

Chart 7-1
Historical WRF Effluent CBODs Concentration
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Chart 7-2
Historical WRF Effluent CBODs Mass (Non-TMDL Limits)
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Table 7-3

Historical WRF CBODs Percent Removal Annual Minimums

2014 2015 2016 2017 2018 2019° Units

Minimum Occurrence 84.00 (97.02) 98.36 98.19 96.92 97.75 9740 %
NPDES Permit Average

Monthly Limit (Minimum)

85 %

1 = For comparison, the second value shown is the next lowest occurrence in 2014.

2 =The 2019 data reviewed was through August.

As shown in the charts, the concentration and non-TMDL mass permit effluent limits for CBODs
have been met throughout the time period. Effluent CBODs concentration and mass have been well
below the corresponding average monthly limits and consistent from year to year.

As shown in the table, CBODs percent removal has been well above the average monthly permit
effluent limit (minimum) throughout the time period, except in 2014. In 2014, the lowest percent
removal calculated was 84 percent (on November 4t), which is below the limit of 85 percent. The
lowest percent removal calculated during the rest of 2014 was 97 percent.
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CHAPTER 7 CITY OF SNOQUALMIE GENERAL SEWER PLAN

The CBODs TMDL permit effluent limits apply from August through October. Chart 7-3 shows
historical effluent levels of CBODs calculated mass, both daily values and monthly averages, during
those months. Monthly averages are shown on the last day of the month.

Chart 7-3
Historical WRF Effluent CBODs Mass during August through October (TMDL Period)
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As shown in the chart, the TMDL permit effluent limits for CBODs have been met throughout the
time period. Effluent CBODs daily mass has been relatively consistent from year to year and below
the TMDL average monthly limit of 51.6 pounds per day (ppd), except for two occurrences. The first
occurred on October 8, 2014, when a mass of 83 ppd was calculated. The second occurred on
October 28, 2018, when a mass of 52 ppd was calculated. Neither occurrence resulted in a violation
because the corresponding average monthly mass was 23 ppd and 20 ppd, respectively.

Historical effluent levels of total suspended solids (TSS) are shown in the following charts. Chart 7-4
shows 24-hour composite concentration measurements, and Chart 7-5 shows calculated mass. In
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addition, Table 7-4 shows the minimum calculated TSS percent removal value for each calendar
year (minimum occurrence) during the time period.

Chart 7-4
Historical WRF Effluent TSS Concentration
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Chart 7-5
Historical WRF Effluent TSS Mass
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Table 7-4

Historical WRF TSS Percent Removal Annual Minimums

2014 2015 2016 2017 2018 2019 Units

Minimum Occurrence 98.33 98.52 95.91 95.04 93.86 94.63 %
NPDES Permit Average
Monthly Limit (Minimum)

85 %

1 =The 2019 data reviewed was through August.

As shown in the charts, the concentration and mass permit effluent limits for TSS have been met
throughout the time period. Effluent TSS concentration and mass have been consistent from year
to year, except for winter 2016 through spring 2017 when levels for both were roughly double
what they typically are. Effluent TSS concentration has been well below the average monthly limit
of 30 milligrams per liter (mg/L), except for two occurrences. The first, which is not shown in
Chart 7-4, occurred on October 8, 2014, when a concentration of 83 mg/L was measured. The
second occurred on February 8, 2017, when a concentration of 44 mg/L was measured. Neither
occurrence resulted in a violation because the corresponding average monthly concentration in
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both cases was approximately 9 mg/L. Effluent TSS mass has been well below the average monthly
limit of 538 ppd, except for one occurrence. Corresponding with the elevated October 8, 2014 TSS
concentration measured, the resulting TSS mass calculated was 623 ppd. This occurrence was not a
violation because the corresponding average monthly mass was 71 ppd.

As shown in the table, the permit effluent limit (minimum) for TSS percent removal has been met
throughout the time period, and TSS percent removal has been well above the limit.

Historical effluent daily minimum and maximum pH measurements are shown in Chart 7-6.
Chart 7-6
Historical WRF Effluent Daily Minimum and Maximum pH
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As shown in the chart, daily minimum and maximum pH have been within the permit effluent limits
throughout the time period, except for three occurrences in July 2017. Minimum pH was measured
at 5.23 (on July 17t), 5.23 (on July 18%), and 5.80 (on July 27t), which are all below the minimum
limit of 6.3 and resulted in permit violations. The cause of the very low pH measurements was
identified by the City as an instrumentation issue that occurred due to construction activities for
the Phase 1 improvements in 2017. The issue was corrected.
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CHAPTER 7 CITY OF SNOQUALMIE GENERAL SEWER PLAN

Table 7-5 shows the maximum measured fecal coliform bacteria count for each calendar year
(maximum occurrence) during the time period reviewed.

Table 7-5

Historical WRF Effluent Fecal Coliform Bacteria Annual Maximums

2014 2015" 2016 2017° 2018 2019°  Units

Maximum Occurrence 16 72 (23) 7 62 (46) 22 4 #/100 mL
NPDES Permit Monthly

200 #/1 L
Geometric Mean Limit /100 m
NPDES Permit Weekly

Geometric Mean Limit 400 #/100 mL

1 = For comparison, the second value shown is the next highest occurrence in 2015.
2 = For comparison, the second value shown is the next highest occurrence in 2017.

3 =The 2019 data reviewed was through August.

As shown in the table, the permit effluent limits for fecal coliform bacteria have been met
throughout the time period. Effluent fecal coliform bacteria counts have been well below the
monthly geometric mean limit.

Refer to Chapter 2 for the future bacterial indicator change to E. coli, which will not take effect for
several years.

The total ammonia TMDL permit effluent limits apply from August through October. Table 7-6
shows the maximum calculated total ammonia mass value during August through October for each
calendar year (maximum occurrence) during the time period reviewed.

Table 7-6

Historical WRF Effluent Total Ammonia Mass Annual Maximums during August through October

2014 2015 2016 2017 2018 2019' Units
Maximum Occurrence 1.62 046 0.44 054 045 0.07 ppd

NPDES Permit Average
.. 21.6 ppd
Monthly Limit
NPDES Permit Maximum Daily ;
Limit 68. Ppd

1 =The 2019 data reviewed was through August.

As shown in the table, the TMDL permit effluent limits for total ammonia have been met

throughout the time period. Effluent total ammonia mass has been well below the TMDL average
monthly limit.

7-10
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The temperature TMDL permit effluent limit applies from June through September and is
expressed as the 7-day average of the daily maximum temperature (7-DADMax). Chart 7-7 shows
historical effluent values of calculated 7-DADMax temperature during those months.

Chart 7-7
Historical WRF Effluent 7-DADMax Temperature during June through September
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As shown in the chart, the TMDL permit effluent limit for temperature has been met throughout
the time period. Typically, effluent temperatures peak during August, which often is when ambient
temperatures are warmest. Over the time period, the peak annual 7-DADMax increased from
approximately 21.7 degrees Celsius in 2014 to approximately 23.7 degrees Celsius in 2018.
However, through August the peak in 2019 is approximately 22.7 degrees Celsius. The City should
continue to closely monitor the temperature peaks.

Based on the historical effluent water quality data review presented, the overall WRF process has
been performing well when treating to meet historical NPDES permit effluent limits for discharge to
the Snoqualmie River (Outfall No. 001). Proposed changes to the permit and projected flow and
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loading increases require further evaluation of potential future performance deficiencies.
Evaluations of current and future WRF treatment capacities at current and projected flow and
loading conditions through the 20-year planning period are presented throughout the remaining
sections of this chapter.

The design criteria for the existing WRF compared to the projected flow and loading increases
presented in Chapter 4 are summarized in Table 7-7. The current rated capacity of the WRF is
represented by the listed existing WRF design criteria. Projected flow and loading for years 2030
and 2040 also are shown for evaluation (refer to Chapter 4 for the estimation of projections). The
parameters listed are WRF influent flow and loading. As discussed in the Headworks section of this
chapter, actual WRF influent flow and loading is measured by the headworks Parshall flume and
from samples from the headworks composite sampler, respectively.

Table 7-7
Existing WRF Flow and Loading Capacity Evaluation

Projected Flow Projected Flow

Existing WRF and Loading and Loading

Parameter Design Criteria 2030 (+10 years)2 2040 (+20 years)2 Units
WREF Influent Flow and Loading

Average Annual Flow (AAF) 1.64 1.56 1.74 MGD
Maximum Month Average Flow (MMF) 2.15¢ 24 2.69 MGD
Maximum Day Flow (MDF) - 5.48 6.17 MGD
Peak Hour Flow (PHF) 7.30 5.95 6.70 MGD
Average Annual BODg 3,750 3,749 6,020 ppd
Maximum Month Average BODg 5,2201 4,028 6,484 ppd
Average Annual TSS 3,750 3,749 6,020 ppd
Maximum Month Average TSS 5,2201 4,028 6,484 ppd

1 = City NPDES permit flow and loading design criteria value.
2 = Bold values represent projected flow or loading is greater than the design criteria.
The TSS projections and design criteria are conservatively assumed to be equal to BOD.

The NPDES permit stipulates that the City shall submit a plan and schedule for maintaining
adequate WRF capacity when the flow or loading is projected to meet or exceed the rated capacity
within the 5-year planning period. Based on the projections estimated in Chapter 4, both maximum
month average flow and maximum month average 5-day BOD (BOD:s) are projected to be greater
than the existing WRF design criteria within the 5 year planning period. Further evaluation of
existing liquid stream and solids handling individual process capacities are presented in the
following sections and specific deficiencies are identified for development of recommended
improvements in this GSP.
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Nearly all wastewater from the City’s collection system is conveyed to the WRF from the Kimball
Creek Pump Station (KCPS). Wastewater is pumped from KCPS through two parallel force mains
that discharge to the inlet of the WRF headworks. Wastewater collected in the City north of the
Snoqualmie River flows via gravity to the In-Plant Pump Station (IPPS) located on the WRF site.
Wastewater from the IPPS, which includes WRF-generated wastewater and process drains, is
pumped through a single force main that also discharges to the inlet of the headworks. Wastewater
then flows by gravity through the headworks, to the oxidation ditches, the secondary clarifiers, UV
disinfection, and then to the Snoqualmie River through an outfall structure. In the reclaimed water
season, gravity filtration is included, and the water is pumped to the reclaimed water outfall. Refer
to Chapter 2 for details on KCPS. Refer to the In-Plant Pump Station section in this chapter for
details on the IPPS.

This section describes and evaluates the WRF liquid stream processes and structures, which also
are shown schematically in Figure 7-2. As part of this evaluation, RH2 has identified deficiencies
based on life expectancy and/or functionality determined through this evaluation or industry
standards. The scope of this GSP did not entail an in-depth- evaluation of WRF structures, pipes,
equipment, or other systems and did not include testing or other methods of inspecting interior
conditions. General physical and functional conditions evaluation was limited to visual observation
and discussion with City staff. In general, the WRF is very well maintained and the visible elements
appear to be generally in good condition except where noted otherwise.

Hydraulic profiles for the WRF liquid stream processes and structures are shown in Figures 7-3 and
7-4. Both figures show the processes and structures have hydraulic capacity for at least the WRF
design peak hour flow of 7.3 million gallons per day (MGD). As shown in Table 7-7 and Chapter 4,
the projected 2040 peak hour flow is 6.63 MGD. Therefore, the WRF liquid stream processes and
structures have hydraulic capacity for projected flows at least through the 20-year planning period.
Where applicable, individual process components that are not rated for current and/or projected
flows are identified in the process evaluations that follow.

The headworks generally provides screening, grit removal, flow measurement, and water quality
sampling of the WRF influent. Influent flow from two 14-inch force mains from KCPS, one force
main from the IPPS, and one future (currently plugged) force main enters the headworks at the
inlet structure and is directed into one or two screening channels. The primary flow path is into a
mechanical fine screen; the bypass channel contains a manual bar screen. Screened influent flows
into a vortex-style grit chamber and then to a Parshall flume before leaving the headworks to go to
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the oxidation ditches. A composite sampler, with its collection tube located in the inlet structure,
takes samples for influent water quality analyses.

The original concrete channels, gates, and Parshall flume installed in 1997 have remained
unchanged. Equipment modifications to the headworks have been implemented since the original
construction. The lower level of the headworks, which includes the grit classifier and
screenings/grit dumpster, was enclosed with a steel building in 2019.

The primary influent channel includes a mechanically cleaned perforated plate band screen. This
screen and associated screenings compactor were installed by City staff in approximately 2012 to
replace the original equipment. Screenings are compacted and discharged into a dumpster in the
lower level of the headworks. Parallel to the primary channel is a backup channel, which includes a
weir followed by a 1%-inch manually cleaned, bar screen and a %-inch manually cleaned bar screen.

Screened influent flows through a circular concrete grit chamber, which greats a vortex flow path
to aid in grit settling. Grit system modifications were constructed in 2019. At the time, the grit
chamber was isolated and completely drained. Based on visual observation, the interior concrete of
the structure is in good condition. The original air lift system was replaced with a grit pumping
system. The original grit paddle drive was in adequate condition based on visual observation and
was kept in place. The grit pump is top-mounted above the original grit paddle drive. A screw-type
dewatering classifier, along with a grit cyclone separator, was installed to replace the previous
classifier within the lower level of the headworks. A pipe is routed from the pump to the cyclone
separator to convey the grit slurry. Underflow from the cyclone separator is discharged to the
classifier. Dewatered grit from the classifier is discharged into the same dumpster as the discharged
screenings. The overflow from the cyclone separator and drain from the classifier are connected to
drain piping to the IPPS.

Influent flow into the WRF is measured and recorded continuously utilizing the Parshall flume and
associated ultrasonic level sensor downstream of the grit chamber. In 2017, a 9-inch Parshall flume,
integrated into a manhole structure, was installed to separately measure the collection system
gravity flow to the IPPS. An ultrasonic level sensor also was installed for continual measurement
and recording. The manhole structure was installed at the 12-inch gravity pipe near the WRF
entrance site access gate. Influent water quality (loading) samples are collected by the composite
sampler. A new composite sampler was installed by City staff in 2017 to replace the previous
sampler. Samples are analyzed at the on-site laboratory and manually recorded. In 2017, two
additional composite samplers also were installed at the WRF as part of other improvements. One
is installed adjacent to the 9-inch Parshall flume manhole to provide the City with the ability to
separately sample the collection system gravity flow to the IPPS. The other is installed in the now
enclosed lower part of the headworks to provide the City with the ability to separately sample the
pumped flow from the IPPS to the headworks inlet. The stated flow and water quality
measurement improvements were implemented to allow the City to separately account for the
WREF influent flow and loading constituents: collection system wastewater from KCPS; collection
system wastewater to the IPPS; and WRF-generated wastewater (including process drains) to the
IPPS.

Odor control improvements were completed in 2019 that generally consisted of replacing all open
channel grating with odor-tight covers, enclosing the lower part of the headworks, and conveying
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all foul air from the covered and enclosed spaces to above-grade packaged biofilters for air
scrubbing.

The concrete structures, gates, and Parshall flume appear to be in good condition per visual
observation and are not expected to require replacement or significant improvements during the
planning period. Due to the recent equipment improvements discussed, the new equipment is
expected to be suitable for use throughout the planning period. Minor repairs may occur as a part
of normal operations and maintenance and are intended to be handled using the operations and
maintenance budget.

The original John Meunier MECTAN® grit paddle agitator (within the vortex chamber) and
associated drive is expected to exceed its useful life during the planning period. It is recommended
that a new grit paddle drive be by Smith and Loveless to match the manufacturer of the newly
installed PISTA® control system, top-mounted grit pump, and vacuum priming system. In addition
to replacing the paddle drive, consideration should be given to making incremental changes to the
grit chamber, such as adding baffling, to improve grit removal.

The headworks design summary is included in Table 7-8.
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Table 7-8

Existing Headworks Design Summary

Existing WRF and Primary Screening Design

Influent Flow (MGD)

Peak Hour Flow

7.30

Headworks Primary Screen Peak Flow Rating (MGD)

7.30

Headworks Equipment

Measurement of WRF Influent Flow (at Headworks outlet)

Type Parshall Flume
Number 1
Throat Width (in) 18

Flow Measurement Range (MGD) 0.07 to 15+

Primary Channel Screening

Type Perforated Plate
Mechanically Cleaned
Number 1
Openings Diameter (in (mm)) 0.25 (6)
Backup Channel Screening
Type Bar
Manually Cleaned
Number 2
Openings between Bars (in (mm)) of Upstream Screen 1.5 (38)
Openings between Bars (in (mm)) of Downstream Screen 0.375(10)
Grit Removal
Type Vortex
Paddle Agitator
Number 1
Diameter (ft) 12
Peak Design Flow (MGD) 10
Grit Pumping
Type Recessed Impeller
Top-mounted
Number 1
Capacity (gpm @ ft TDH) 250 @ 25
Motor Nameplate Horsepower 7.5

The headworks structure and equipment were designed for a peak hour flow of 10 MGD, which is
not expected to be exceeded during the planning period. The influent primary screen is rated for
7.3 MGD. City staff believe that the mechanical screen is periodically overwhelmed when two
pumps operate at KCPS, exceeding the 7.3 MGD capacity. However, this issue is expected to be
resolved with the addition of the base flow pump and the re-rating of the KCPS as described in
Chapter 11.

7-16
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The activated sludge system consists of two oxidation ditches and two secondary clarifiers, each of
identical size. From the outlet of the headworks, wastewater flows by gravity through a buried
pipeline directly to a flow splitter structure located in front of Oxidation Ditch No. 2. The flow
splitter is used to mix wastewater from the headworks effluent with return activated sludge (RAS)
from the secondary clarifiers, and then to direct flow to either one or both ditches. Manually
operated (open/close) gates are used to either allow flow to a ditch or to isolate a ditch. From the
flow splitter, flow is directed to the first anaerobic zone (An 1) of the online ditch(es). Flow then
passes through, in order, the second anaerobic zone (An 2), the anoxic zone (Ax 1), and the
carrousel (aerated) zone, all within the ditch. Mixed liquor flows out of the ditch through an outlet
box and is then conveyed by gravity through a buried pipeline to the mixed liquor control structure
ahead of the secondary clarifiers. At the far end of the carousel from the anoxic zone inlet, there is
an internal recycle back to the anoxic zone through a manually adjustable vane gate and concrete
channel.

The oxidation ditches provide biological treatment via an activated sludge process that includes
enhanced biological phosphorus removal (EBPR) and nitrogen removal. Each oxidation ditch
consists of anaerobic and anoxic tanks, and an aerobic system in a carousel configuration. Both of
the concrete ditch structures are the originals (the first being constructed in 1997, the second in
2003), as are all flow splitter and mixed liquor weir gates. All these items appear to be in good
condition and are inspected periodically during annual blowdown of each ditch. Some equipment
modifications have been implemented over the years, including replacement of all anaerobic zone
mixers. Submersible mixers were installed in the anaerobic zones of both ditches in 2019 to replace
the previous mixers. The vertical shaft submerged turbine mixer in the Oxidation Ditch No. 2 anoxic
zone is the original. The anoxic zone mixer in Oxidation Ditch No. 1 was replaced in 2017 with an
Invent vertical shaft hyperbolic mixer. Aeration is provided in the aerated zone of each ditch by the
original vertical shaft surface aerators. The aeration process is controlled by three dissolved oxygen
(DO) sensors located in the carousel portion of the ditches. Status of the anoxic zone is measured
by two different oxidation reduction potential (ORP) sensors. This system was updated, and most
of the sensors were added in 2017.

The mixed liquor control structure is used to receive mixed liquor flow from the oxidation ditches
and then direct the flow to one or both secondary clarifiers. Additionally, optional chemical
addition is provided. The original concrete structure and equipment are still in place and appear to
be in good condition per visual observation.

Two buried pipelines, one from each ditch, connect to the mixed liquor control structure. Each
clarifier has a dedicated pipeline from the structure, and the corresponding weir gate is manually
operated to either allow flow to the clarifier or isolate the clarifier.
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Alum and polymer injection piping is installed at the mixed liquor control structure as discussed in
the Chemical Additions section.

The two 70-foot-diameter circular secondary clarifier structures are still original and serve to
provide solids separation of the mixed liquor from the oxidation ditches via sedimentation.
Secondary effluent overflows the top weir and settled solids are collected at the bottom of the tank
via the clarifier mechanism for removal as waste activated sludge (WAS) or returned to the
ditch(es) as RAS. The original concrete tankage appears to be in good condition and is inspected
periodically during annual blowdown of each clarifier. Secondary Clarifier No. 2 has all original
equipment, including the feedwell and inlet, and the clarifier drive mechanism. Secondary Clarifier
No. 1 has the original clarifier drive mechanism, but in 2019, a new feedwell with energy dissipating
inlets was installed to replace the original feedwell. Additionally, a new scum removal system
consisting of a full radius skimmer and scum trough was installed to remove scum that is trapped
on the surface of the clarifier by the scum baffle. The new skimmers are attached to the feedwell
and include provision for a future effluent launder brushing system for algae removal. The full
radius scum trough is supported from the clarifier sidewall interior and includes an automatic
flushing system to flush the scum trough and scum pipe. Secondary Clarifier No. 2 has the original
full radius scum skimmer attached to one of the rake arms, which directs scum to a small scum box.
At each clarifier, the scum is conveyed through piping that extends from the box/trough through
the clarifier wall to the dedicated scum pump station on the other side.

Each secondary clarifier structure has a RAS pump station structure integrated into and adjacent to
part of the sidewall exterior. The pump station structure consists of a rectangular-shaped wet well
with an access hatch.

The RAS inlet buried pipeline is routed from the center of the clarifier, underneath the clarifier
structure, and up through the floor of the pump station. Two submersible pumps are installed
within the wet well. Pumped flow from the RAS pump station is discharged into the oxidation
ditches flow splitter. Pumped RAS is conveyed through individual buried force mains from each
pump station that combine into a single buried force main that connects to the flow splitter. The
combined RAS force main includes provision for connection to future third and fourth secondary
clarifiers.

Two of the four RAS pumps are original and were installed in 1997. The other two have been
replaced by City staff. All four variable frequency drives (VFDs) also have been replaced.

The concrete ditch structures should have an indefinite life and are not expected to significantly
deteriorate or necessitate substantial improvements in the planning period. The gates appear to be
in good condition per visual observation and likely will be suitable for the planning period, although
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if some replacements are required these are intended to be handled using the operations and
maintenance budget. The anaerobic zone mixers installed in 2019, as well as the Oxidation Ditch
No. 1 anoxic zone mixer replaced in 2017, are likely to be suitable for the planning period. The
aerators, at approximately 17 and 23 years of age depending on the install year, will necessitate
replacement during the planning period, as will the anoxic mixer in Oxidation Ditch No. 2. As
discussed further in this chapter, ditch improvements to increase capacity and rectify operational
deficiencies are expected early in the planning period, and the required equipment replacements
will be handled as part of that larger project.

The original secondary clarifier drive units at each clarifier were installed in 1997. The clarifier drive
units are nearing the end of their expected service life and are recommended to be replaced with
either new or refurbished drives.

In addition, City operations staff spend significant time cleaning the clarifier effluent launders due
to algae growth. Adding effluent launder covers to each clarifier may reduce algae growth, and the
City plans to include these as part of a future clarifier rehabilitation project.

In 2019, Secondary Clarifier No. 1 was retrofitted with a reduced feedwell with energy dissipating
inlets and a full radius scum trough. The upgrades have functioned well; therefore, it is
recommended they be implemented for Secondary Clarifier No. 2. Prior to implementing the
upgrades, it is recommended that stress testing be performed on Secondary Clarifier No. 1. The
results can be used to develop potential minor modifications to the Secondary Clarifier No. 2
upgrades that will further enhance performance.

The two original RAS pumps are approximately 23 years old. A typical useful life for similar pumps is
20 years. However, each clarifier has full redundancy in its RAS pumps, meaning that a single RAS
pump is normally operating. Further, only one clarifier (add one RAS pump) operates for a
significant portion of the year. Lastly, these pumps operate continuously on a VFD and are not
subject to the wear and tear caused by frequent across-the-line starts and stops typical of most
submersible sewage pumps. As such, the useful life of the RAS pumps may be significantly longer
than 20 years provided that normal maintenance is completed. Since no more than two RAS pumps
are ever required to operate at a time (one for each clarifier), two redundant pumps should remain
available. Should a RAS pump require replacement, it is intended to occur as part of the operations
and maintenance budget.

The RAS pipe, valves, fittings, and flow meters appear to be in good condition per visual
observation. Replacement of any of these components are intended to be handled using the
operations and maintenance budget.

The RAS system design summary is included in Table 7-9.
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Table 7-9
Existing RAS System Design Summary

RAS Pump Stations

Number of Pump Stations, per Clarifier 1

Number of Pumps, per Pump Station 1 Duty, 1 Standby
Pump Type Submersible
Drive Type Variable Frequency
Capacity, each Pump (gpm @ ft TDH) 1,740 @ 26
Motor Nameplate Horsepower 25

The future activated sludge system improvements described in Chapter 9 may necessitate an
average RAS rate of 75 percent of influent. Assuming an approximate diurnal factor of 2:1 at the
projected 2040 maximum month average flow rate of 2.56 MGD, a RAS rate of 3.84 MGD would be
required to provide 75 percent of the peak diurnal influent flow rate. Each RAS pump has a capacity
of approximately 2.5 MGD. However, at similar future conditions, multiple options exist for
operating the existing RAS pumps:

e If in single clarifier operation, operate both RAS pumps. The offline clarifier RAS pumps will

provide redundancy.

e Operate two clarifiers with a single RAS pump online for each, with the offline pump in each
clarifier providing redundancy.

e Reduce the total RAS rate during the peak portion of the day. This likely will be allowable
once the activated sludge system improvements described in Chapter 9 are completed, as
RAS settling is expected to be significantly improved. A higher concentration of RAS can
allow for a reduced flow rate.

As such, an increase in RAS pumping capacity or reconfiguration of these pumps is not expected to
be necessary during the planning period.

The activated sludge system exhibits process-related deficiencies as described further in this
section.

In 2018, RH2, with input from Dr. H. David Stensel, analyzed the oxidation ditch operations and
options for potential upgrades. The analyses included photomicrographs of mixed liquor from the
WRF, which showed good populations of phosphorus accumulating organisms. The
photomicrographs also showed excessive population of filamentous bacteria, which adversely
affects the settling properties of the mixed liquor.

In an activated sludge system, excessive filamentous bacteria growth reduces the settleability of
the mixed liquor, which limits the capacity of the secondary clarifiers. Table T3-2 in the Washington
State Department of Ecology’s (Ecology) Criteria for Sewage Works Design (commonly known as
the Orange Book) lists the typical sludge volume indices (SVIs) for various secondary processes.
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Mixed liquor with good settling characteristics has a lower SVI. The table lists an SVI of

150 milliliters per gram (mL/g) for an oxidation ditch. However, the WRF mixed liquor typically has
an SVI of 200 mL/g or higher, which indicates very poor settling. Wastewater treatment plants that
use an EBPR process flow scheme with an anaerobic zone followed by anoxic and aerobic zones
typically have good settling mixed liquor with an SVI of less than 120 mL/g. Well performing EBPR
processes can achieve SVIs in the 50 to 75 mL/g range.

Filamentous bacteria generally are favored by low DO and low food to mass (F/M) ratios. The
filaments identified at the WRF are Type 1851, which also generally is associated with aerobic
conditions where the F/M is low. It is likely that one or more of the following conditions are
occurring within the oxidation ditches:

e Oxygen is present in the anoxic zone; and/or

e There is reduced hydraulic retention time in the anoxic zone, allowing readily degradable
BOD to pass through the anoxic zone into the aerated zone, creating a low F/M condition.

Based on 2018 analyses, it is likely that two primary factors related to the oxidation ditches are
creating the conditions that favor excessive filamentous bacteria growth:

e Limitations of the internal recycle system; and

e Limitations of the aeration system.

These factors can have adverse effects on the nitrification and denitrification (NdN) and EBPR
processes.

An aerial image of Oxidation Ditch No. 2 is shown in Figure 7-5 to illustrate the configuration of the
ditches. Oxidation Ditch No. 1 (not shown) is a mirror image of No. 2.

Figure 7-5
Configuration of Oxidation Ditch No. 2

Return gate to Ahoxic Zone, Ditch effluent to clarifers

'&7. S "'"\-LA,.\;.,_ p— f\
Aergt6r1 ' tor 2

Aera \

=t Wl <A v friss v |

\ -spﬁe < 5 ‘ .
il

- | -

Internal recycle flow between the aerated zone and the anoxic zone occurs through a channel
controlled by a manually adjustable vane gate. The internal recycle rate is affected by the velocity
in the oxidation ditch created by the surface aerators, which varies as the aerators are cycled on
and off. As a result, the internal recycle rates vary from being much higher (12 to 15 times influent
flow) than the optimal internal recycle rate of approximately 3 times influent flow when the
aerators are on, to very low when the aerators are off. During periods of high internal recycle, the
detention time is reduced in the anoxic zone and may allow readily degradable BOD to pass
through the anoxic zone to the aerated zone where it is rapidly diluted, creating very low F/M
conditions.
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The internal recycle system should be upgraded as part of any future oxidation ditch improvements
to provide a system that reliably recycles flow at a rate of approximately 3 times the influent flow
rate.

The surface aerators in each oxidation ditch have significant limitations as outlined in the

2015 Engineering Report. Each ditch has a two-speed aerator on the inlet end of the aerated zone,
with a variable-speed aerator (operated by a VFD) on the opposite end of the same zone. The
aerators cannot effectively match oxygen transfer rates to the diurnal changes in oxygen demand.
When oxygen transfer exceeds oxygen demand, oxygen in the internal recycle stream can enter the
anoxic zone, where it can interfere with denitrification and cause growth of filamentous bacteria
and have adverse effects on the NdN and EBPR processes. To decrease oxygen transfer during
periods of low demand, the variable-speed aerators are turned down to the minimum speed.
However, the turndown is limited by the ability of the aerator to provide mixing at lower speeds, as
well as by the splash lubrication system on the aerators. The two-speed aerators are cycled on and
off during periods of low demand. These measures lower the ditch velocity, which results in a
sub-optimum internal recycle rate through the gate.

To address the aeration system limitations, and because of the surface aerators age, the

2015 Engineering Report recommended replacing the two-speed aerators with a newer model that
can provide better turndown. The new aerators have a second impeller that is submerged below
the surface aeration impeller. The lower impeller provides mixing when the aerator runs at slower
speeds. The new aerators also would have a pumped lubrication system that would provide
lubrication regardless of aerator speed. The new inlet-end aerators with speed control (using
VFDs), rather than cycling on and off, would better facilitate matching the oxygen transfer to the
demand. It also is recommended that the current variable-speed aerators be replaced as part of
any future improvements for the oxidation ditches.

Currently, the activated sludge system achieves City NPDES permit limits for CBOD and ammonia.
The system also achieves City NPDES permit limits for total nitrogen, which apply when the City
produces reclaimed water. As such, the oxidation ditches provide BOD reduction, as well as NdN.
There are not currently City NPDES permit limits for phosphorus, but the system achieves EBPR as
evidenced by relatively low effluent phosphorus concentrations.

The design summary for the oxidation ditches is included in Table 7-10.
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Table 7-10

Existing Oxidation Ditches Design Summary

Existing WRF and Activated Sludge Biological Treatment Design
Influent Flow (MGD)

Maximum Month Average Flow 2.15
Influent BOD; (ppd)
Maximum Month Average 5,220
Oxidation Ditches
Operating Ditches Quantity at Design Condition 2
Total Ditches Quantity 2
Structure Total Internal Length, each Ditch (ft) 256
Structure Total Internal Width, each Ditch (ft) 59
Side Water Depth (ft) 14
Volume, each Ditch (MG)
Anaerobic Zone 0.10
Anoxic Zone 0.26
Carrousel (Aerated) Zone 1.04
Total - All Zones 1.40
Volume, Total (MG) 2.80
MLSS (mg/L) 4,000
MLVSS (%) 70
Sludge Yield (lbs TS/Ibs BOD applied) 0.75
Sludge Age (days) 29
Aeration in Carrousel Zone
Type Surface Aerator
Vertical Shaft
Number, per Ditch 2
Inlet-End Aerator Drive Type, each Ditch Two-Speed
Opposite-End Aerator Drive Type, each Ditch Variable Frequency
Motor Nameplate Horsepower, each Aerator 100

The original WRF design identifies the influent maximum month average design capacity of the two
oxidation ditches operating in parallel as 2.15 MGD and 5,220 ppd BODs. The maximum month
average flows are projected in a few years to reach 2.15 MGD and the maximum month average
BODs loadings are projected in a few years to exceed 5,220 ppd, which would exceed the rated
capacity of two ditches operating in parallel. Outside of the maximum month conditions, the
projected growth of average annual flows and BODs loadings in the planning period are expected to
require continuous operation of two ditches. Operating two ditches does not allow for
maintenance of equipment without reducing capacity. As such, the capacity and redundancy
related to the oxidation ditches will need to be increased to meet the projected flow and loading in
the near term.
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The capacity of an activated sludge system is largely dependent upon the settleability of the mixed
liquor. Increasing the mixed liquor concentration allows for increased reduction in BOD and
nutrients within a given footprint. However, the increased concentration elevates the solids loading
to the secondary clarifiers. Enhanced settling characteristics can allow for a higher solids inventory
to be maintained in the activated sludge system without requiring increased clarifier surface area.

The secondary clarifiers design summary is included in Table 7-11.
Table 7-11

Existing Secondary Clarifiers Design Summary

Existing WRF and Activated Sludge Sedimentation Design
Influent Flow (MGD)

Average Annual Flow 1.64
Peak Hour Flow 7.30
Secondary Clarifiers
Type Circular
Operating Clarifiers Quantity at Design Conditions 2
Total Clarifiers Quantity 2
Diameter (ft) 70
Side Water Depth (ft) 14
Surface Area, each (sf) 3,848
Surface Loading (Overflow) Rate (gpd/sf)
at Design Average Annual Flow 213
at Design Peak Hour Flow 948
Solids Loading Rate (ppd/sf)
at Design Average Annual Flow 14
at Design Peak Hour Flow 39

The generally accepted design value average solids loading rate (SLR) to a secondary clarifier in an
activated sludge system is 25 pounds per day per square foot (ppd/sf) and peak SLR of 40 ppd/sf.
Table 7-11 shows that two clarifiers operating in parallel are necessary to meet this requirement at
the original design conditions. These solids loading rates typically assume an approximate SVI of
150 mL/g, which cannot be reliably achieved by the oxidation ditches.

Using other accepted approaches for estimating secondary clarifier capacity, such as the Daigger
approach outlined in Section 9.3.2.2 of Water Environment Federation Design of Water Resource
Recovery Facilities, Manual of Practice No. 8 (commonly known as MOP 8), the allowable average
SLR can be estimated as a function of SVI. Table 7-12 shows a correlation of SLR to SVI to
demonstrate the relative importance that SVI has on the capacity of the activated sludge system.
Within the table, recommended average secondary clarifier SLR values at various SVIs are
compared to the actual SLR at various influent flows. The table demonstrates example conditions
similar to the WRF, assuming a single 70-foot-diameter circular clarifier is in operation, the mixed
liguor concentration is 4,000 mg/L, and the RAS rate is 75 percent of influent. The bold cells denote
the approximate influent flow at which the recommended SLR will be exceeded.
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Table 7-12
Correlation of SLR to SVI Specific to the WRF

SVI (mL/g) 200 150 100 75
Recommended SLR
(ppd/sf) 20 25 32 40
Influent (MGD) Actual SLR (ppd/sf)*

1.25 19.0 19.0 19.0 19.0

1.50 22.8 22.8 22.8 22.8

1.75 26.5 26.5 26.5 26.5

2.00 30.3 30.3 30.3 30.3

2.25 34.1 34.1 34.1 34.1

2.50 37.9 37.9 37.9 37.9

2.75 41.7 41.7 41.7 41.7

3.00 455 455 455 455

1 = Bold values represent when the recommended SLR is first exceeded.

The oxidation ditches, as configured, produce a mixed liquor with an SVI of 200 mL/g or higher. At
an SVI of 200 mL/g, the recommended average SLR is 20 ppd/sf as shown in Table 7-12. With a
single secondary clarifier in operation at 1.5 MGD, the actual SLR is estimated to be 22.8 ppd/sf,
which is above the recommended value. Current influent maximum month average flow at the
WRF exceeds 1.5 MGD. If the oxidation ditches remain as configured, it is recommended that a
third secondary clarifier be built immediately to provide a redundant clarifier during periods when
the existing two clarifiers are operated in parallel to meet the recommended SLR.

For comparison, the correlation in Table 7-12 shows that a well-performing activated sludge

system producing a mixed liquor with an SVI of 75 mL/g may allow for an average SLR of 40 ppd/sf.
With a single secondary clarifier in operation, this is estimated to allow for an influent flow of 2.5 to
2.75 MGD. As demonstrated, the settleability of mixed liquor significantly impacts the capacity of
the activated sludge system, and as such, process upgrades that increase this settleability should be
prioritized as part of WRF improvements.

Refer to Chapter 2 for a discussion of additional City NPDES permit nutrient effluent limits that are
anticipated to be developed in the future for the City’s WRF discharge to the Snoqualmie River
(Outfall No. 001). As such, it is prudent to maintain reliable NdN and EBPR processes at the WRF as
a key part of any future improvements.

Improvements should be implemented for the activated sludge system to address the deficiencies
and achieve the following recommended biological treatment process objectives:

e Increase the capacity of the biological treatment process to meet the projected flow and
loading through 2040.

e Provide stability for the NdN and EBPR processes.
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e Significantly reduce filamentous bacteria growth to increase the capacity of the activated
sludge system.

Each secondary clarifier structure has a scum sump structure integrated into and adjacent to part
of the sidewall exterior and the RAS pump station. Originally, there was no scum pump. Buried
pipelines leaving the structure included drain piping and scum gravity discharge piping. In 2019, the
structure was converted to a wet well pump station with a submersible pump and new discharge
piping. Concrete fill was added to raise the floor inside the structure, and the original pipelines
were sealed or disconnected and capped near the structure.

The scum inlet pipe is routed through the clarifier sidewall from the scum box/trough at the
clarifier interior. One submersible pump is installed within the wet well. Pumped flow from the
scum pump station is discharged into the aerobic digesters. Pumped scum is conveyed through
individual buried force mains from each pump station, which combine into a single buried force
main that connects to thickened sludge piping at the solids handling building, which discharges into
each digester. Original buried scum piping was re-used for a portion of the combined scum force
main.

The Secondary Clarifier No. 2 scum force main includes provision for connection from a future third
secondary clarifier.

The concrete scum box and hatch appear to be in good condition per visual observation. The
portions of existing scum piping that were reconnected in 2019 appeared to be in good condition
per visual observation and likely have an indefinite life. These components, along with the scum
pumping equipment installed in 2019, are not expected to require replacement during the planning
period.

The scum pump stations design summary is included in Table 7-13.
Table 7-13

Existing Scum Pump Stations Design Summary

Scum Pump Stations

Number of Pump Stations, per Clarifier 1
Number of Pumps, per Pump Station 1
Pump Type Submersible
Capacity, each Pump (gpm @ ft TDH) 150 @ 38
Motor Nameplate Horsepower 4
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The secondary effluent control structure is used to receive and measure effluent flow from the
secondary clarifiers and then direct the flow to either the UV disinfection system or the reclaimed
water filters. Additionally, polymer addition for the reclaimed water filters and measurement of
water quality to the filters are provided at the control structure. Alum addition also is provided;
however, it is not used. The original control structure and associated gates installed in 1997 have
remained unchanged.

Two buried pipelines, one from each secondary clarifier, connect to a single buried pipeline that
connects to the secondary effluent control structure for conveying effluent flow from the clarifiers.
The effluent flow enters the bottom of the structure, flows by gravity over a V-notch weir, and then
discharges through one of two buried pipelines to either the UV disinfection system or the
reclaimed water filters. Manually operated (open/close) gates are used to select which
downstream process to direct flow. When secondary effluent flow is directed to the filtration
process, effluent is filtered with sand filters first and then flows by gravity to the UV disinfection
system. In the case that an event occurs at the filters to raise the filter inlet water level too high, an
overflow weir in the structure will allow excess flow to go directly to the UV disinfection system.

Flow from the secondary clarifiers is measured and recorded continuously utilizing the V-notch
weir and associated ultrasonic level sensor. The flow measurement is used to measure reclaimed
water production and to control the UV disinfection system. Continuous online water quality
monitoring equipment installed at the secondary effluent control structure includes a DO probe
and turbidimeter. A pump is installed for providing sample water to the turbidimeter. The water
quality equipment is used for continuously measuring and recording filter inlet data.

The concrete structure and gates of the secondary effluent control structure appear to be in good
condition per visual observation and have no known deficiencies. These items should have an
indefinite life and are not expected to require significant improvements or replacement during the
planning period.

The UV disinfection system provides disinfection for secondary effluent and reclaimed water.
Additionally, sampling and/or measurement of secondary effluent water quality discharged to the
river outfall and water quality of reclaimed water discharged into the clearwell are provided in this
process area. Either secondary effluent or filtered effluent (normally for reclaimed water
production) is directed to the UV disinfection system. Secondary effluent or filtered effluent
flowing by gravity enters the common inlet box at the head of the disinfection channels, which is
where the submerged UV lamps are installed. From the common inlet box, flow is directed into one
or both channels, continues into the common outlet basin, and then either is discharged to the
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secondary effluent outfall or flows into the reclaimed water clearwell. Several types of water
quality equipment at the common inlet box are used for water quality measurements. A composite
sampler, with its collection tube located in the common outlet basin, takes samples for water
quality analyses.

A new UV disinfection system and associated gates were installed in 2017 to replace the original
system and gates. The system is designed to operate in one of two modes: 1) secondary effluent; or
2) reclaimed water. The system is installed in a concrete structure that also contains the reclaimed
water filters and reclaimed water clearwell and pump station and is covered by a partially enclosed
steel building. The original concrete and steel building structures are still in place. During
installation of the new system, grout was placed in some areas of the disinfection channel walls
and floors. The grout was used to patch small openings formed by spalling that were significant
enough to allow some flow to potentially not be disinfected sufficiently. The City also coated the
disinfection channel walls and floors. In 2017, water quality equipment was added or replaced
upstream of the disinfection channels, and City staff installed a new composite sampler to replace
the previous sampler.

Flow measurement at the secondary effluent control structure is used for overall control of the UV
disinfection system for both modes of operation. Each disinfection channel has a stainless steel
gate at the inlet end that is automatically operated (open/close) to either allow flow to the channel
or isolate the channel. The gates are controlled by an electric actuator that is installed on each gate
to automatically control and monitor the gate position (opened/closed). A stainless steel
perforated flow conditioner plate is installed in each channel near the inlet end. The submerged UV
lamps are installed in UV banks. Three UV banks are installed in series in each channel. At the
outlet end of each channel, flow goes over an automatically modulated (up/down) weir gate into
the common outlet basin. The stainless steel weir gates are controlled by an electric actuator that
is installed on each gate to automatically control and monitor the gate position. Modulation of the
weir gates is used to control the water level in each channel and respond to changing flows, which
is especially important given all flow to the WRF headworks is pumped. Water level in each channel
is measured by an ultrasonic level sensor installed directly upstream of the weir gate.

Continuous online water quality equipment installed at the common inlet box includes a DO probe,
pH sensor, conductivity sensor (which also is used for temperature measurement), and
turbidimeter. A pump is installed for providing sample water to the turbidimeter from the common
inlet. The water quality equipment is used for continuously measuring and recording secondary
effluent or filtered effluent data prior to discharge to the corresponding outfall. Water quality
samples of the disinfected secondary effluent prior to discharge are collected by the composite
sampler. Samples are analyzed at the on-site laboratory and manually recorded.

When the UV disinfection system is in secondary effluent mode and the City intends to discharge to
the river outfall, gates in the secondary effluent control structure are set to send secondary
effluent directly to the system. Secondary effluent flows by gravity through a buried pipeline from
the control structure to the common inlet box. The system provides a specific dose in secondary
effluent mode that meets the corresponding disinfection requirements. The inlet gate to the

7'28 J:\DATA\SNQ\118-083\10 GSP\PLAN\SNQ_GSP CH 7.DOCX (7/2/2022 11:01 AM)



CITY OF SNOQUALMIE GENERAL SEWER PLAN EXISTING TREATMENT FACILITY EVALUATION

reclaimed water clearwell is set closed, and disinfected secondary effluent flows by gravity from
the common outlet basin to the river outfall inlet weir.

During reclaimed water production, the UV disinfection system is set to reclaimed water mode, and
gates in the secondary effluent control structure are set to send secondary effluent to the
reclaimed water filters prior to disinfection. Following filtration, filtered effluent flows by gravity
through a buried pipeline, which intersects the secondary effluent buried pipeline at a manhole
between the secondary effluent control structure and the UV disinfection system. From the
manhole, filtered effluent continues by gravity to the common inlet box. The system provides a
specific dose in reclaimed water mode that meets the corresponding disinfection requirements.
The inlet gate to the reclaimed water clearwell is set open, and filtered and disinfected effluent
(reclaimed water) flows by gravity from the common outlet basin into the adjacent clearwell.

The concrete and steel building structures appear to be in good condition per visual observation
and are not expected to require replacement or significant improvements during the planning
period. Due to the recent UV disinfection system and gates improvements discussed, the
equipment is expected to be suitable through the planning period. Minor repairs may occur as part
of normal operations and maintenance and are intended to be handled using the operations and
maintenance budget.

The UV disinfection system design summary is included in Table 7-14.
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Table 7-14

Existing UV Disinfection System Design Summary

Existing WRF and Disinfection Design
Secondary Effluent Flow (MGD)

Peak Hour Flow 7.30
Secondary Effluent Disinfection Peak Flow Rating (MGD) 10
Reclaimed Water Production Flow (MGD)

Peak Hour Flow 4.24
Filtered Effluent (Reclaimed Water) Disinfection Peak Flow Rating (MGD) 4.24
UV Disinfection System

Type Open Channel

Type of Lamp Low Pressure-High Output

Orientation of Lamp Horizontal

Number of Channels 2

Number of Banks, per Channel 3
Number of Modules, per Bank 9
Number of Lamps, per Module 6
Number of Lamps, per Channel 162

Number of Lamps, Total 324

% UV Transmittance 67.5
Secondary Effluent Disinfection

UV Dose (ml/cm?) 30

Peak Design Flow, per Channel (MGD) 10
Filtered Effluent (Reclaimed Water) Disinfection

UV Dose (ml/cm?) 100

Peak Design Flow, both Channels (MGD) 4.24

2 T .
mJ/cm* = millijoules per square centimeter

The UV disinfection system common inlet box and common outlet basin were designed for at least
a peak hour flow of 7.3 MGD, which is not expected to be exceeded during the planning period.
Each disinfection channel has a hydraulic capacity of at least 10 MGD. The secondary effluent
disinfection capacity of the UV disinfection system in a single channel is 10 MGD, with a standby
redundant channel. The filtered effluent (reclaimed water) disinfection capacity of the UV
disinfection system using both channels and with standby redundant UV banks in each channel is
4.24 MGD, which matches the reclaimed water peak hour flow.

Therefore, there are no known deficiencies for the UV disinfection system.

Following disinfection, secondary effluent (or the overflow or emergency diversion of reclaimed
water) is discharged by gravity to the Snoqualmie River through the original secondary effluent
outfall. At the common outlet basin of the UV disinfection process, disinfected effluent flows over a
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V-notch weir and then into the inlet of the outfall. The outfall consists of a buried, Y%-mile-long
concrete pipeline and manhole system and a submerged ductile iron single port diffuser in the
Snoqualmie River. The pipeline remains buried approximately 15 feet offshore and then extends
unburied for approximately another 15 feet. The pipeline is anchored to the river bottom with

H pilings, wire rope, and shackles.

Disinfected effluent flow discharged to the outfall is measured and recorded continuously utilizing
the V-notch weir and associated ultrasonic level sensor.

The inlet concrete structure appears to be in good condition per visual observation and is not
expected to require replacement or significant improvements during the planning period.

The City had an outfall inspection performed on September 26, 2018 for the diffuser and
submerged portion of the pipeline. The inspection was performed by Global Diving and Salvage.
The inspection report identified that the pipe, joints, and anchor are serviceable and intact with no
visible signs of damage. In addition, flow through the pipeline and diffuser was free and
unobstructed, with no signs of sediment accumulation. The H pilings, wire rope, and shackles were
intact and working as designed.

The secondary effluent outfall design summary is included in Table 7-15.
Table 7-15

Existing Secondary Effluent Outfall Desigh Summary

Existing WRF and Outfall Design
Secondary Effluent Flow (MGD)

Peak Hour Flow 7.30
QOutfall Peak Design Flow @ 25-Year River Flood Level (MGD) 10.7
Secondary Effluent Outfall

Total Length of Piping from WRF to Outfall (linear ft) 1,500

Pipe Diameter (in) 36

Diffuser Submerged
Measurement of WRF Effluent Flow (at Outfall inlet)

Type V-Notch Weir

Number 1

Angle 90 degrees

Height (in) 30

Flow Measurement Range (MGD) 0to 15+

At the 25-year river flood level defined in the original WRF design as-built drawings, the secondary
outfall is rated for 10.7 MGD, which is not expected to be exceeded during the planning period. The
V-notch weir has a flow measurement range well beyond that.

Therefore, there are no known deficiencies for the secondary effluent outfall.
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The IPPS consists of a wet well manhole with an access hatch and two submersible pumps. The
original structure, hatch, and piping are still in place. The pumps were last replaced in 2009.

The IPPS receives wastewater generated within the WRF and discharged from WRF process drains.
In addition, off-site wastewater collected in the City north of the Snoqualmie River flows by gravity
to the WRF and into the IPPS. Pumped flow from the IPPS is conveyed through a buried force main
to the inlet of the headworks.

The manhole structure and piping appear to be in good condition per visual observation and are
not expected to require replacement or significant improvements during the planning period. The
pumps may need to be replaced during the planning period; however, that is intended to be
handled using the operations and maintenance budget. Minor repairs also may occur as part of
normal operations and maintenance and are intended to be handled using the operations and
maintenance.

The IPPS design summary is included in Table 7-16.
Table 7-16
Existing IPPS Design Summary

In-Plant Pump Station

Number of Pumps 2 Duty
Pump Type Submersible
Capacity, each Pump (gpm @ ft TDH) 1,300 @ 51
Capacity, both Pumps (gpm @ ft TDH) 2,200 @ 57
Motor Nameplate Horsepower 25

The pumps are oversized. Therefore, when the City does replace one or both pumps, consideration
should be given to downsizing, utilizing VFDs, or using a new pump technology that has integrated
submersible VFDs with the pump.

The reclaimed water filters provide rapid sand filtration as part of reclaimed water production. If
necessary, the filters also can be used to provide tertiary treatment prior to secondary effluent
disinfection and discharge to the river outfall. When the filters are in use, secondary effluent is
directed to the filters from the secondary effluent control structure. Secondary effluent flowing by
gravity enters the common inlet channel at the head of the three parallel filter basins. From the
common inlet channel, flow is directed into one or more filter basins and continues into the
common outlet channel before leaving as filtered effluent to go to the UV disinfection system.
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The filters are installed in a concrete structure that also contains the UV disinfection system and
reclaimed water clearwell and pump station and is covered by a partially enclosed steel building.
The original concrete and steel building structures are still in place, as are all gates and all three of
the original filter systems (two being constructed in 1997 and the third in 2003).

Each filter basin consists of a dedicated inlet channel, the filter media bed chamber, and a
dedicated outlet chamber. Secondary effluent from the common inlet channel flows over
adjustable weir plates into each dedicated filter basin inlet. Near the upstream end of each
dedicated filter basin inlet is a manually operated (open/close) gate to either allow flow to the filter
or isolate the filter. Flow continues through the dedicated inlet channel and through inlet ports to
the filter media bed chamber (the inlet ports are circular penetrations in a shared internal wall
between the channel and chamber). Flow passes vertically down through the filter media to a
plenum beneath, to the dedicated outlet chamber, and over an adjustable weir plate to the
common outlet channel. A single, manually operated gate (open/close) is installed at the discharge
end of the common outlet. This gate, along with the applicable gate at the secondary effluent
control structure, is used to entirely isolate the reclaimed water filter process when it is not in use.

Adjacent to each dedicated outlet chamber is a waste drain chamber. One purpose of this chamber
is to occasionally discharge floating debris from the water surface of the filter media bed chamber.
Manually operated (open/close) weir gates are installed at openings between the chambers to
skim the floating debris.

The reclaimed water filter systems are the traveling hood type, which consists of a pneumatically
operated hood that is suspended over the filter media bed. The area of the hood is only a partial
area of the media bed and it travels the length of the bed during the backwash process, which is
automated and occurs while the filter is still in forward flow operation. A backwash pump is
mounted on the hood. During backwash, the hood stops over a section of media, and the pump
draws water from the plenum up through the filter media, along with filtered solids, and discharges
it into a trough that runs the length of the filter. From the trough, backwash residuals flow into the
waste drain chamber. An open drain at the floor of the chamber directs flow to drain piping that is
routed to the IPPS.

The reclaimed water filter systems also include a manual air scour process, which is separate from
the backwash process. An air scour blower is installed within the blower room in the equipment
building (the compressed air equipment for the traveling hood also is installed in the blower room).
A common air scour pipeline is routed from the blower room, below grade, and through an exterior
wall of the filter structure. The pipeline then branches out to each filter, where it further splits into
two parallel pipes that run the length of the filter within the plenum.

The liquid stream polymer system is used to inject polymer at the secondary effluent control
structure during reclaimed water production.

Reclaimed water production flow and filter inlet water quality measurements and recordings all are
provided by equipment at the secondary effluent control structure. Filtered effluent water quality
measurements and recordings all are provided by equipment at the UV disinfection system.
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The concrete and steel building structures appear to be in good condition per visual observation
and are not expected to require replacement or significant improvements during the planning
period.

Two of three reclaimed water filters were installed in approximately 1997. The third filter was
installed in approximately 2003. The rapid sand filters are the traveling hood type, which is a
technology still used today (the traveling hood is a variant of the traveling bridge). The
Dorr-Oliver/Eimco filter systems are no longer manufactured by the current manufacturer Eimco
Water Technologies, which is part of Ovivo; however, Ovivo does offer repair and rebuild services
to support the systems. Based on the ages and conditions of the filter systems (per visual
observation and discussion with City staff), it is recommended that the City schedule replacement
during the 20-year planning period. Other filtration technologies are available, and they should be
evaluated for replacing the filter systems.

The reclaimed water filters design summary is included in Table 7-17.
Table 7-17

Existing Reclaimed Water Filters Design Summary

Existing WRF Reclaimed Water Filtration Design

Reclaimed Water Production Flow (MGD)
Maximum Day Flow 3.13

Reclaimed Water Filters

Measurement of Reclaimed Water Production Flow
(at Secondary Effluent Control Structure inlet)

Type V-Notch Weir

Number 1

Angle (degrees) 90 degrees

Height (in) 30

Flow Measurement Range (MGD) 0 to 15+
Filtration

Type Rapid Sand Filters

Number of Filters 3

Surface Area (sf) 870
Backwash Pumping

Type Traveling Hood with Pump

Automatic Operation

Backwash Rate (gpm/sf) 20

Number of Pumps, per Filter 1

Capacity, each Pump (gpm) 355

Motor Nameplate Horsepower

7.5 (for two), 3 (for one)

7-34
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The reclaimed water clearwell and pump station are used to supply the City’s off-site reclaimed
water distribution system used for irrigation. The clearwell is part of a concrete structure that also
contains the UV disinfection system and reclaimed water filters and is covered by a partially
enclosed steel building. The clearwell is rectangular shaped and has an access hatch. The pump
station is located on top of the clearwell and consists of two pumps and discharge piping. The
original concrete and steel building structures, pumps, and piping are still in place.

The clearwell provides temporary storage of reclaimed water prior to pumping it into the
distribution system. Following filtration and disinfection, reclaimed water is allowed to flow into
the clearwell from the adjacent common outlet basin of the UV disinfection process. A manually
operated (open/close) inlet gate, which is the original, is used for allowing flow to the clearwell or
isolating it. The entire opening associated with the gate is below the invert elevation of the
secondary effluent outfall inlet V-notch weir, which acts as an overflow for the clearwell. If it
becomes necessary during reclaimed water production, the clearwell inlet gate can be closed and
the secondary effluent outfall can be used as an emergency diversion.

The pumps are line-shaft vertical turbine pumps. Pumped flow from the reclaimed water pump
station is discharged into the City’s Eagle Lake storage reservoir (also known at the 9t Hole Pond)
at the TPC Snoqualmie Ridge Golf Course. Pumped reclaimed water is conveyed through a single
buried water main that continues offsite.

The original WRF design included space and penetrations in the clearwell top slab for two
additional line-shaft vertical turbine pumps to be installed in a different location than the reclaimed
water pumps. The future pumps were planned for serving as infiltration pumps. The penetrations
and some of the allocated space remains; however, some of the adjacent wall space was used for
electrical equipment and conduit for the newly installed UV disinfection system. At this time, it is
unlikely the City will install infiltration pumps.

The concrete and steel building structures appear to be in good condition per visual observation
and are not expected to require replacement or significant improvements during the planning
period. The pumps and piping also appear to be in good condition per visual observation and any
replacement needs during the planning period are intended to be handled using the operations
and maintenance budget. Minor repairs also may occur as part of normal operations and
maintenance and are intended to be handled using the operations and maintenance budget.

The reclaimed water pump station design summary is included in Table 7-18.
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Table 7-18

Existing Reclaimed Water Pump Station Design Summary

Reclaimed Water Pump Station

Pump Station Design Flow Capacity (MGD) 1.44
Number of Pumps 2 Duty
Pump Type Vertical Turbine
Line-Shaft
Capacity, each Pump (gpm @ ft TDH) 500 @ 587
Motor Nameplate Horsepower 100

The original design of the WRF included provision for the addition of alum into the liquid stream for
enhancing suspended solids removal in the secondary clarifiers and reclaimed water filters. An
alum chemical storage and feed system is installed within the chemical room of the equipment
building. Alum injection points are located at the mixed liquor control structure and secondary
effluent control structure for the clarifiers and filters, respectively.

When in use, alum is stored in a tank and pumped to the active injection point by a metering pump
and associated discharge piping. Piping to convey the alum is routed from the equipment building

to each injection point. Two metering pumps, one duty and one standby, are installed. Addition of
alum is rarely, if ever, used. When not in use, the storage tank is kept empty.

Similar for alum, the original design of the WRF included provision for the addition of polymer into
the liquid stream for enhancing suspended solids removal in the secondary clarifiers and reclaimed
water filters. A polymer chemical storage and feed system is installed within the chemical room of
the equipment building. Polymer injection points are located at the mixed liquor control structure

and secondary effluent control structure for the clarifiers and filters, respectively.

When in use, neat polymer is stored in a permanent 55-gallon drum, and activated polymer is
pumped to the active injection point by a metering pump and associated discharge piping. Piping to
convey the activated polymer is routed from the equipment building to each injection point.
Temporary 55-gallon drums of neat polymer are stored in the chemical room for refilling of the
permanent drum. A single metering pump and discharge piping are installed on a skid that also
contains polymer dilution and activation components. Addition of polymer is rarely, if ever, used
for the clarifiers. During reclaimed water production, it is used for the filters to meet the City
NPDES permit requirement for enhancing filterability.
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If the City continues to not use alum addition, the space taken up by the bulk chemical storage tank
and metering pump system may be able to be used for current or future needs, such as potential
coagulant improvements associated with the reclaimed water filters replacement.

The polymer system components appear to be in functional condition per visual observation. Any
replacement needs during the planning period are intended to be handled using the operations
and maintenance budget. As part of the reclaimed water filters replacement project, the polymer
system will be evaluated for potential improvement or replacement.

The non-potable water (NPW) system provides process water throughout the WRF. Water for the
system is supplied through the potable water connection at the WRF. The storage and pumping
parts of the NPW system are installed within the chemical room of the equipment building and
generally consist of a storage tank, a pump station, and a hydropneumatic tank.

The potable water supply fills the storage tank through an air gap. Cross-connection control
regulatory requirements necessitate the air gap to separate the NPW system from the potable
water supply. A new air gap, storage tank, and associated components were installed in 2017 to
replace the previous equipment.

From the storage tank, NPW is pumped throughout the WRF by a dedicated pump station. NPW is
conveyed through a system of both above-grade and buried piping. As part of the solids handling
system improvements constructed in 2008, a new NPW pump station was installed to replace the
original pump station. The new pump station is a packaged skid with three end-suction centrifugal
pumps controlled by VFDs, suction header and discharge header piping, a discharge pressure
transducer, and a control panel. The motor on NPW Pump No. 1 has been replaced, and the motor
on NPW Pump No. 2 has been rebuilt. A new hydropneumatic tank recently was installed by City
staff and serves the purpose of maintaining pressure in the NPW system during low to no flow
periods.

Due to the recent NPW air gap and storage tank improvements and hydropneumatic tank
replacement, there are no related deficiencies. The storage tank can be expected to have a 20-year
life. Component replacement needs most likely will arise during the planning period; however,
these are intended to be handled using the operations and maintenance budget.
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The non-potable water packaged pump station is approximately 12 years old. Based on visible
condition and discussion with City staff, it is warranted the City schedule replacement of the pump
station.

This section summarizes the WRF solids handling processes, which also are shown schematically in
Figure 7-2. Aerobic digesters and an entirely new solids handling building were constructed at the
WREF in 2019. The associated new solids handling system was constructed to fully replace the
previous sludge dewatering and (abandoned) drying system. The new system provides sludge
thickening, aerobic digestion, and dewatering processes to produce Class B biosolids. Additional
solids handling associated improvements implemented with the project were upgrades to the WAS
pump station and relocation of the scum discharge. Associated odor control improvements also
were implemented. Odor control improvements generally consisted of conveying all foul air from
the digesters and building to an adjacent in-ground biofilter for treatment.

The digesters and building are integrated into a single structure. The building part of the structure
includes separate thickening, blower, and dewatering rooms and a truck bay. The three aerobic
digester cells are configured side by side and are located along the back wall of the building. The
back wall is shared with the digester cells. The middle digester cell also shares a wall with each of
the other two digester cells.

The WAS pump station serves to pump wasted sludge from the activated sludge process from the
bottom of the secondary clarifiers and discharge it to the solids handling system. It consists of
pumps and piping located in the original dedicated room in the equipment building; however, the
pumps and the majority of the piping were replaced as part of the improvements in 2019. The
original below-grade WAS valve manhole is located north of the equipment building and was not
modified as part of the improvements. Sludge from each secondary clarifier sludge hopper is
conveyed through buried pipes to the WAS valve manhole. Valves within the manhole allow
operators to align clarifiers to individual WAS suction pipes or use the pipes to drain the clarifiers to
the IPPS.

Three rotary lobe WAS pumps were installed to replace the previous two progressive cavity

pumps in 2019, along with new pipes, valves, and fittings. There are four total suction pipe
penetrations from the WAS valve manhole, with three connected to the WAS pumps via a

common suction header. One of the three is provision for a future third secondary clarifier. The
fourth penetration allows for connection to a fourth secondary clarifier. The WAS pumps discharge
to a common header that is connected to three buried pipes to the following locations: 1) the solids
handling building constructed in 2019; 2) an emergency on-site truck filling station; and 3) an
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emergency return to the oxidation ditches. Original buried WAS piping was reused for a majority
of these pipes.

Due to the recent replacements of pumps, valves, devices, and electrical equipment for the WAS
pump station, there are no major equipment replacements or other rehabilitations that are
expected during the planning period. The existing buried pipe and fittings, as well as the building
and WAS manhole structure that were reused during the 2019 project, should have an indefinite
life beyond the planning period. Minor repairs may occur as a part of normal operations and
maintenance and are intended to be handled using the operations and maintenance budget.

The WAS pump station design summary from the 2019 project is included in Table 7-19.
Table 7-19
Existing WAS Pump Station Design Summary

WAS Pump Station

Number of Pumps 2 Duty, 1 Standby
Pump Type Rotary Lobe
Capacity, each Pump (gpm @ psig) 70 @ 15
Motor Nameplate Horsepower 5

As shown in the table, two pumps operating with one pump offline for redundancy provides a
nominal capacity of 140 gallons per minute (gpm) for the WAS pump station. The system was
designed for a conservative future WAS concentration of 5,000 mg/L, which equates to a WAS
pump station solids loading rate of 350 pounds per hour (pph) at 140 gpm. The wasting and
thickening systems are designed for unmanned 24-hour per day operation, which allows for

8,400 ppd of WAS wasting at 5,000 mg/L. This provides sufficient capacity for the maximum month
WAS generation during the planning period and beyond, with a factor of safety allowing for
periodic decreased WAS concentration, increased WAS generation, and/or decreased wasting and
thickener operational time. Further, the WAS concentration currently and historically averages
10,000 mg/L or greater, which allows for a significantly reduced daily wasting volume and reduced
wasting and thickening operation.

The thickening system is installed in the thickening room of the solids handling building. The
thickening system serves to increase the sludge feed concentration to the aerobic digesters to an
average of 25,000 mg/L. The system includes a rotary drum thickener with an influent flocculation
tank, an emulsified polymer system, and a thickened sludge pump. WAS from the WAS pump
station normally is conveyed directly to the thickener prior to discharging to the digesters.
However, an automated bypass valve located upstream of the thickener allows for WAS to
periodically bypass the thickener and be discharged directly to the aerobic digesters. This is used to
achieve the target average feed concentration to the digesters of 25,000 mg/L. An additional
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thickener feed pump is installed in the thickening room to allow for the digester contents to be
pumped to the thickener for recuperative thickening.

Scum from the secondary clarifier scum pump stations also is conveyed to the aerobic digesters.
Pumped scum is conveyed through a common force main to the solids handling building and
connected to the thickened sludge pump discharge piping within the thickening room.

Filtrate from the rotary drum thickener is conveyed to the IPPS.

Due to the thickening system being recently installed in 2019, there are no major equipment
replacements or other rehabilitations that are expected during the planning period. Minor repairs
may occur as a part of normal operations and maintenance and are intended to be handled using
the operations and maintenance budget.

The thickening system design summary from the 2019 project is included in Table 7-20.
Table 7-20

Existing Thickening System Design Summary

Thickening Equipment

Type Rotary Drum
Hydraulic Loading Capacity (gpm) 125
Mass Loading Capacity (pph) 325
Thickened Solids Concentration Range (%) 5to6
Thickened Sludge Transfer Pump
Type Rotary Lobe
Number 1
Capacity, each Pump (gpm @ psig) 20 @ 15
Motor Nameplate Horsepower 3

The thickening system provides a nominal hydraulic capacity of 125 gpm and a solids loading
capacity of 325 pph, assuming a WAS concentration of 5,000 mg/L. This provides similar capacity to
the WAS pump station and will adequately meet the projected loading in the planning period and
beyond. The thickener system is sized at slightly less capacity than the WAS pump station, as the
thickener normally produces greater than 30,000 mg/L thickened sludge; therefore, it requires
daily downtime to allow some WAS to be bypassed directly to the digesters to achieve an average
feed concentration of 25,000 mg/L.

Solids stabilization at the WRF is via aerobic digestion that produces a Class B biosolids product
suitable for land application. The three aerobic digesters include top-entering tank mixers and
diffused aeration systems. Air is supplied by three blowers, which are installed in the blower room
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of the solids handing building. Each digester can be aerated cyclically to promote nitrification and
denitrification.

The digesters are operated primarily in series, in which thickened sludge and scum are fed to the
first digester in the series. The first digester spills to the second, the second to the third, through
gated openings near the top of the digesters. Digested sludge is drawn off the final digester in the
series for dewatering. Piping exists that can alternatively allow the digesters to be operated in
parallel or batch modes of operation. Odorous air is removed from the headspace above each
digester and treated via an in-ground biofilter adjacent to the solids handling building.

Due to the digester tankage and equipment being installed in 2019, there are no major equipment
replacements or other rehabilitations that are expected during the planning period. Minor repairs
may occur as a part of normal operations and maintenance and are intended to be handled using

the operations and maintenance budget.

The aerobic digester and aeration system design summary from the 2019 project is included in
Table 7-21.

Table 7-21

Existing Aerobic Digester and Aeration System Design Summary

Aerobic Digesters

Type Concrete
Number of Digesters 3
Dimensions (L x W x H) (ft) 40x40x22.5
Side Water Depth (ft) 20.5
Operating Volume Each (gallons) 250,000
Operating Volume Available (gallons) 750,000
SRT at 20 degrees C (days) 40
VSS Destruction (%) 50
Mixers
Number, per Digester 1
Motor Nameplate Horsepower 20
Blowers
Type Positive Displacement
Number 3 (space for 4)
Drive Type Variable Frequency
Capacity Range, each Blower (scfm) 160 to 620
Discharge Pressure (psi) 10
Motor Nameplate Horsepower 50

The aerobic digesters are designed to provide a 40-day SRT at digester temperature of 20 degrees
Celsius. The three digesters provide a total of 750,000 gallons of operating volume. The original
design intended for two digesters to provide a 40-day SRT up to an influent BOD loading of

3,750 ppd, with the third digester providing redundancy or additional treatment during peak
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conditions. However, a 2040 average annual BOD loading over 4,000 ppd is expected with the
Casino expansion. This will exceed the design capacity of the digesters. Chapter 9 provides the
recommended approach to increasing the capacity of the aerobic digesters to support the Casino
expansion.

The dewatering system serves to dewater digested sludge to approximately 20-percent cake for
off-site land application. The system consists of two (primary and backup) digested sludge pumps, a
polymer storage tote, two polymer feed units, two (primary and backup) centrifuges, and shaftless
screw conveyors. The backup pump and centrifuge are original from the City’s previous dewatering
system and were relocated and integrated into the new dewatering system. The primary pump and
centrifuge typically are used. If necessary, the backup pump and centrifuge can be used. The
primary pump and backup centrifuge are not connected, and the backup pump and primary
centrifuge are not connected. Both polymer units are new; however, one is dedicated for use with
the primary centrifuge and the other is dedicated for use with the backup centrifuge.

Digested sludge from the digesters is pumped to the active centrifuge by the corresponding
digested sludge pump. Polymer is injected into the digested sludge prior to it discharging into the
centrifuge. Cake is conveyed by the centrifuge’s collection conveyor and the common inclined
transfer conveyor to the adjacent truck bay. Centrate from the centrifuges is conveyed to the IPPS.

The truck bay is an enclosed room adjacent to the dewatering room. A large roll-up door opening
allows a truck to back into the bay for filling it with biosolids. A weigh bridge is installed in the floor
area of the bay. Truck filling is facilitated by an overhead, horizontal, shaftless-screw distribution
conveyor. Cake is conveyed from the inclined conveyor in the dewatering room to the distribution
conveyor. The distribution conveyor has four discharge chutes, three of which are equipped with
automatically operated (open/close) gates, to drop biosolids into the truck.

Due to the dewatering system being installed in 2019, there are no major equipment replacements
or other rehabilitations that are expected during the planning period. Minor repairs may occur as a
part of normal operations and maintenance and are intended to be handled using the operations
and maintenance budget.

The dewatering system design summary from the 2019 project is included in Table 7-22.
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Table 7-22

Existing Dewatering System Design Summary

Dewatering Equipment

Type Centrifuge
Number 1 Duty, 1 Standby
Type of Sludge Aerobically Digested
Inlet Consistency (%) 1.5
Duty Unit Hydraulic Loading Capacity (gpm) 80
Duty Unit Mass Loading Capacity (Ib/hr) 500
Dewatered Solids Concentration (%) 20
Digested Sludge Pumps
Type Rotary Lobe; Progressive Cavity
Number 1 Duty; 1 Standby
Duty Unit Capacity (gpm @ psig) 80 @ 15
Motor Nameplate Horsepower 7.5;3
Dewatered Sludge Cake Conveyance System
Type Shaftless Screw Conveyor
Number 2 Collection, 1 Inclined, 1 Distribution
Rated Capacity (ton/hr wet sludge) 1.5 (for two), 3 (for two)
Motor Nameplate Horsepower 3 (for two), 5 (for two)

The primary centrifuge has a nominal solids loading capacity of 500 pph. The corresponding
digested sludge pumping and cake conveyance equipment is sized to provide similar throughput.
Based on the aerobic digester capacity analysis provided in the previous section, in which three
digesters were in operation totaling 750,000 gallons of operational volume at an average
concentration of 20,000 mg/L, the dewatering system would be required to nominally process
3,130 dry pounds of solids daily. This equates to approximately 22,000 dry pounds per week. At the
nominal operating capacity of 500 pph, the primary centrifuge would be required to operate

44 hours per week. This equates to slightly more than 8 hours per day for a 5-day week. Operations
could be adjusted to split shifts to provide longer centrifuge operating time or by adding a weekend
shift. As such, the dewatering system has capacity to serve the loading projected for the planning
period.

However, the reused Centrisys (backup) centrifuge has exceeded the recommended operating
hours for multiple wear components. A maintenance overhaul of the unit is recommended to
replace the wear components as a capital improvement.

Utility electrical service is provided to the WRF from Puget Sound Energy. The utility electrical
service pad-mount transformer and associated vault at the WRF were replaced with a new
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