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SECTION 1 

Introduction 
The Salmon Creek Wastewater Management System (SCWMS) provides wastewater service 
to residents living within the Clark Regional Wastewater District (District), the City of Battle 
Ground (Battle Ground), City of Ridgefield (Ridgefield) and the Meadow Glade and 
Hockinson rural centers. Figure 1-1 describes the system service area.  

1.1 Plan Objectives 
This Wastewater Facilities Plan/General Sewer Plan Update (Plan Update) serves to 
provide an update to the 2004 Plan to address several changes since the development of the 
Salmon Creek Wastewater Management System Wastewater Facilities Plan/General Sewer 
Plan, CH2M HILL, June 2004 (2004 Plan). These changes are generally as follows: 

• Implementation of an ammonia limit in the facility NPDES Permit, issued June 30, 2005  

• Modification of influent BOD loads as described in Salmon Creek Wastewater Treatment 
Plant Rerating Study, CH2M HILL, January 2009 (Rerating Study) 

• Plan for inclusion of Ridgefield service area into SCWMS 

• Updated SCTP Biosolids Utilization Plan 

• Plan for implementation of dewatering improvements at the facility  

The basis for these changes and subsequent impact to the SCWMS planned improvements 
are documented in this Plan Update.  

1.3 Plan Organization 
Organization of this report is based on the 2004 Plan; numbering of sections and major 
headings is consistent between the documents. If major headings do not require updating, 
they have not been included and the original text from the 2004 Plan is unchanged.  The 
following is an outline of the information provided in subsequent sections. 

Section 2, Background Information.  This section documents demographic and technical 
information for the updated SCWMS service area. 

Section 3, Future Conditions. This section documents projections for future demographics 
and resulting flows and waste loads for the SCWMS service area.  

Section 4, Alternatives. This section documents alternatives to delivering Ridgefield flow to 
the SCMWS.  

Section 5, Recommended Alternative. Technical details of the recommended alternative, as 
modified/impacted by the changes since the 2004 Plan, are provided in this section. 

Section 6, Financial. Documentation of changes to system ownership and financial basis. 
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1.4 Related Documents 
This Plan relies on the planning documents prepared by each jurisdiction that contributes to 
the SCWMS. The following documents are utilized as the basis for this Plan.  

• HDSD Comprehensive General Sewer Plan, MacKay & Sposito, March 2001 

• Salmon Creek Wastewater Management System Wastewater Facilities Plan/General 
Sewer Plan, CH2M HILL, June 2004 (2004 Plan) 

• National Pollutant Discharge Elimination System (NPDES) Permit WA0023639, reissued 
March 15, 2012 and included as Appendix A.  

• Ridgefield General Sewer Plan/Facilities Plan, Gray and Osborne, December 2007 
(Ridgefield GSP/FP) 

• Ridgefield Sewer Capital Facilities Plan, Grey and Osborne, 2008 

• Salmon Creek Wastewater Treatment Plant Rerating Study, CH2M HILL, January 2009 
(Rerating Study), included as Appendix B 

• Biosolids Processing and Utilization Review for the Salmon Creek Treatment Plant 
(SCTP), Brown and Caldwell, September 2010 (Utilization Review), included as 
Appendix C 

• City of Battle Ground General Sewer Plan, Gray & Osborne, 2011 (Battle Ground GSP) 

• Salmon Creek Treatment Plant Dewatering Equipment Replacement Project Engineering 
Report, Brown and Caldwell, May 2011 (Dewatering ER), included as Appendix D 

• Draft Discovery Corridor Wastewater Transmission System Engineering Report, OTAK, 
2012 
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 SECTION 2 

Background Information 
This section updates the demographics of the SCWMS service area to address incorporation 
of Ridgefield as well as changes reflected in planning documents from contributing 
jurisdictions. 

2.2 Demography and Land Use 
The SCWMS provides sewage treatment service to the District, Battle Ground, Ridgefield 
and the Meadow Glade and Hockinson communities.  

2.2.1  SCWMS Service Area 
The SCWMS service area is generally shown on Figure 1-1. The service area will expand to 
include the City of Ridgefield. 

Ridgefield 
The sewer service area for the City of Ridgefield is contained within the city limits and 
current planned expansions of their urban growth boundary. The current city limits and the 
urban growth boundary were amended on December 15, 2009 by Clark County Ord. 2009-
12-15 and Ord. 2009-12-21. The City is currently amending their General Sewer Plan to 
address sewer needs in this UGA. 

The City of Ridgefield’s current population is estimated at 4,975 (City of Ridgefield Web 
Site; estimates as of April 1, 2011), and the current city limits are approximately 4,600 acres. 
With the recent urban growth boundary amendment approved by the Clark County Board 
of Commissioners in December of 2009, the urban growth boundary for the City 
encompasses a total area of approximately 6,000 acres (CC Comprehensive Plan 
amendment, 2009).  

2.3 Current Conveyance and Treatment Processes 
This section describes the existing SCWMS. System capacity and performance are 
summarized, and major characteristics and limitations are described. 

2.3.3 Existing Design Capacity and Wastewater Flow and Character 
Basis of Conveyance System Capacity 
The 36th Avenue Pump Station has a design firm peak flow capacity of 13.4 mgd. The 117th 
Street Pump Station has a design firm peak flow capacity of 18 mgd.  

Basis of Treatment Plant Capacity 
Based on the Phase 4 expansion, the SCTP has a rated capacity of 11.3 mgd average annual 
flow, 14.95 mgd maximum month average flow, and 28.3 mgd peak hour flow. Total 
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suspended solids (TSS) maximum month average daily loading is 28,200 pounds per day 
(ppd). Biochemical Oxygen Demand (BOD) maximum month average daily loading is 
25,400 ppd. 

Wastewater Flow and Loading Characteristics 
Household sizes, unit flow rates and unit loading rates vary significantly between the 
District, Battle Ground and Ridgefield. Therefore, these data were developed separately. 
Table 2-1 presents this information. 

TABLE 2-1 
Summary of Contributing Wastewater Flow and Load Characteristics  

Characteristic/ 
Jurisdiction 

Value Reference 

Household Densities (equivalent population/ERU) 
   Battle Ground  2.59 Page 6-2, Battle Ground GSP, June 2009 
   District 2.43 Table 3-1, SCWMS FP/GSP, July 2004 
   Ridgefield  2.53 Table I-1, Appendix I, Ridgefield Sewer Capital Facilities Plan, 2008 
Per Capita Flow Rate (gallons/capita/day) 
   Battle Ground  100 Table 6.6, Battle Ground GSP, June 2009 
   District 100 Table 3-7, SCWMS FP/GSP, July 2004 
   Ridgefield  89.6 Ridgefield Sewer Capital Facilities Plan, 2008 and Ridgefield General Sewer 

Plan/Facilities Plan, December 20071 
Per Capita BOD Loading Rate (pounds/capita/day) 
   Battle Ground  0.18 Table 3-7, SCWMS FP/GSP, July 2004, and Rerating Study, January 20092 
   District 0.18 Table 3-7, SCWMS FP/GSP, July 2004, and Rerating Study, January 20092 
   Ridgefield  0.20 Ridgefield GSP/FP, December 20073 
Per Capita TSS Loading Rate (pounds/capita/day) 
   Battle Ground  0.18 Table 3-7, SCWMS FP/GSP, July 2004 
   District 0.19 Table 3-7, SCWMS FP/GSP, July 2004 
   Ridgefield  0.20 Ridgefield GSP/FP, December 20073 
1 Based on 140 gpcd MM flow, Table I.1, Appendix I, Ridgefield Sewer Capital Facilities Plan, 2008 and ratio of 
AA:MM flow of 0.64:1 from page 6-16 of City of Ridgefield General Sewer Plan/Facilities Plan 
2 Accounting for BOD reporting error 
3 Based on 0.5 lb/EDU/day (Page 6-17), 2.53 persons/household 

TKN Loads 
An influent TKN value of 35 mg/L was determined to be appropriate in the 2004 Plan. TKN 
data for Ridgefield wastewater flows is not available. Given the relatively small 
proportional contribution of Ridgefield flows, and the similar characteristics of the service 
area (primarily residential in nature) an influent concentration of 35 mg/L is still considered 
an appropriate design value. The assumed ratio of TKN:Ammonia is 1.2. 

2.3.11 Current Biosolids Management, Production and Characteristics 
Biosolids application occurs during the dry weather months in coordination with the crop 
rotation cycle for the sites. Between land application opportunities and during the wet 
weather storage period, dewatered biosolids are loaded into the biosolids storage facility 
bunkers. During the application periods, stored dewatered biosolids are unloaded from the 
bunkers and transported to the application sites. 
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Biosolids Production 
From the period of 2004 - 2009, the SCTP generated approximately 1,300 dry tons per year of 
dewatered biosolids. The solids concentration of the biosolids averaged 13.6 percent. 

2.3.14 Seasonal Loading Variations 
Peaking factors to capture seasonal variability were developed in the 2004 Plan and 
considered to be representative for the original service area. Values for the original SCTP 
service area are unchanged from the 2004 Plan and reiterated in Table 2-2. 

TABLE 2-2 
Summary of Peaking Factors for Original SCWMS Service Area 

Flow/Load 
Condition 

Wet Weather 
(Jan-Apr, Nov-Dec) 

Dry Weather 
(May-Oct) 

   
Flows (mgd)   

Minimum Hour NA 0.25 
Minimum Month NA 0.78 
Average Daily 1.10 0.93 
Maximum Month 1.32 1.01 
Maximum 7-Day 1.45 1.10 
Maximum Day 1.76 1.29 
Peak Hour 2.50 NA 

   
BOD (ppd)   

Average Daily 1.05 0.96 
Maximum Month 1.23 1.11 
Maximum 7-Day 1.40 1.40 
Maximum Day 1.98 1.92 

   
TSS (ppd)   

Average Daily 1.03 0.98 
Maximum Month 1.31 1.15 
Maximum 7-Day 1.54 1.29 
Maximum Day 2.07 1.74 

NA: Not applicable to sizing of future facilities. 

Peaking factors for Ridgefield contributions were developed as part of the Ridgefield 
Planning efforts and are utilized for Ridgefield contributions. Table 2-3 describes the 
Ridgefield flow peaking factors, taken from TM 2- RFPS Flow Projections. A maximum 
month: average annual load peaking factor of 1.4 for Ridgefield wastewater flows is 
documented on page 6-17 of the Ridgefield GSP/FP and is utilized for Ridgefield 
contributions. 
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TABLE 2-3 
 Ridgefield Flow Peaking Factors 

Year Peak Hour PF 
2014 3.2 
2024 2.75 
2029 2.59 
2034 2.5 

 

Observed SCTP plant data should be captured and utilized to develop system-wide peaking 
factors as part of the next SCWMS facilities planning effort.  

 

2.4.4 Review of Water Quality Regulations and Discharge Permit Requirements 
The Environmental Protection Agency (EPA) approved the marine Water Quality 
Assessment 305(b) report and 303(d) list on December 21, 2012. This is the current water 
quality assessment and 303(d) list of impaired waterbodies for the state of Washington, 
including updated assessments for marine waters. The Columbia River in the vicinity of the 
SCTP outfall discharge has been included for the following parameters: 

- Temperature 

- DO 

These constituents have been on the 303(d) list for some time and were identified in the 2004 
Master Plan. That document offers potential water quality, treatment, discharge and permit 
issues associated with those parameters in Table 2-25. 

http://yosemite.epa.gov/r10/water.nsf/tmdls/WA-303d-2010-approval
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SECTION 3 

Future Conditions 
This section provides updated projections for flows and waste loads for the revised SCWMS 
service area. These values incorporate updated planning values from the contributing 
jurisdictions, developed subsequent to the 2004 Plan. 

Ridgefield contributions are not anticipated until the Discovery Corridor Wastewater 
Transmission System project is online in 2016. However, for planning purposes, Ridgefield 
values are included here. 

3.1 Planning Period 
The planning period for the SCWMS is unchanged from the 2004 plan and is defined by the 
following schedule: 

• 2008—Year 1 of 20-year planning period 
• 2013—Year 5 of 20-year planning period 
• 2018—Year 10 of 20-year planning period 
• 2028—Year 20 of 20-year planning period 

Where supporting plans do not specifically align with these planning periods, interpolation 
is utilized to develop a consistent set of values. 

3.2 Future Demography and Land Use 
3.2.1 Population Projections 
ERU and equivalent population projections for each contributing jurisdiction are described 
in Table 3-1 at the end of this section. ERU projections are based on their respective GSPs 
and household densities reflected in Table 2-1.  

3.3 Flow and Waste Load 
Flow, load, and biosolids projections for the 20-year planning period were made based on 
system characteristics detailed in Section 2 and population projections described above. 
Table 3-1 at the end of this section summarizes the population, connection, and flow values 
for the 20-year planning period. 

3.3.1 Future Flows and Loadings 
To estimate future annual average flow and loads at the SCTP, historical per capita flow and 
load data are applied to projected population estimates. Peaking factors are applied to the 
resulting values to estimate other scenarios necessary for sizing facilities at the SCTP and 
influent pumping facilities. Table 3-1 summarizes the per capita flow and load factors 
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established in Section 2 and used for estimating future flow and loads at the SCTP. Peaking 
factors used are summarized in Section 2. 

TABLE 3-2 
Per Capita Flow and Load Factors 

Parameter Battle Ground District Ridgefield 

Per capita flow rate 100 gpcd 100 gpcd 89.6 gpcd 

Per capita biochemical oxygen demand (BOD) rate 0.18 ppcd 0.18 ppcd 0.20 ppcd 

Per capita total suspended solids (TSS) rate 0.19 ppcd 0.19 ppcd 0.20 ppcd 

gpcd = gallons per capita per day 
ppcd = pounds per capita per day 

Using the per capita factors in Table 3-2, projected flows and loads for the next 20 years 
were developed. Table 3-3, Table 3-4, and Table 3-5 give the projected flows and loads at the 
SCTP for 5-, 10-, and 20-year planning periods, including projected variations in seasonal, 
monthly, weekly, daily, and hourly flow and loads typically required for facility sizing. 

Based on information presented in Section 2, an influent TKN concentration of 35 mg/L will 
be used in this report. As summarized in Table 3-3, Table 3-4, and Table 3-5, this results in a 
dry weather TKN loading of 3,400 pounds per day (ppd) in 2013, 4,300 ppd in 2018, and 
6,600 ppd in 2028. 

Summary of Population, Connection, and Flow Projections 
Population, connection, and flow projections are summarized in Table 3-1 for each 
jurisdiction for each year of the planning period. 

It should be noted that current SCTP influent flows are consistently less than 2008 
projections, as a result of the lack of growth over the last 5 years. The dates presented herein 
are planning values, consistent with supporting plans. It may be that 2013 projections are 
not realized until 2018 or later.  The flow values and subsequent phasing presented in 
Section 5, rather than the dates shown should be utilized as the basis for decisions to 
increase system capacity. 

TABLE 3-3 
Design Flows and Loads for 5-Year (2008-2013) Planning Interval 

Flow/Load Condition 
Annual 

(Jan-Dec) 
Wet Weather 

(Jan-Apr, Nov-Dec) 
Dry Weather 

(May-Oct) 
    

Equivalent Population    
  Original Service Area 110,271 - - 
  Ridgefield 7,196 - - 
Flows (mgd)    
  Minimum Hour - - 2.9 
  Minimum Month - - 9.1 
  Average Daily 11.7 12.9 10.9 
  Maximum Month - 15.6 11.8 
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TABLE 3-3 
Design Flows and Loads for 5-Year (2008-2013) Planning Interval 

Flow/Load Condition 
Annual 

(Jan-Dec) 
Wet Weather 

(Jan-Apr, Nov-Dec) 
Dry Weather 

(May-Oct) 
  Maximum 7-Day - 17.0 12.9 
  Maximum Day - 20.6 15.1 
  Peak Hour - 29.6 - 
BOD (lb/d)    
  Average Daily 21,500 22,500 20,700 
  Maximum Month - 26,700 24,300 
  Maximum 7-Day - 30,000 30,200 
  Maximum Day - 42,600 41,300 
 
 
 
TSS (lb/d) 

   

  Average Daily 22,400 23,400 21,600 
  Maximum Month - 28,300 25,100 
  Maximum 7-Day - 34,500 28,800 
  Maximum Day - 56,700 38,900 
TKN Loadings    
  Average Annual  Design Concentration (mg/L) 35 
  Average Annual Design Loading (ppd) 3,400 

 

 
TABLE 3-4 
Design Flows and Loads for 10-Year (2008-2018) Planning Interval 

Flow/Load Condition 
Annual 

(Jan-Dec) 
Wet Weather 

(Jan-Apr, Nov-Dec) 
Dry Weather 

(May-Oct) 
    

Equivalent Population  - - 
  Original Service Area 134,578 - - 
  Ridgefield 13,536 - - 
Flows (mgd)    
  Minimum Hour - - 3.6 
  Minimum Month - - 11.5 
  Average Daily 14.7 16.1 13.7 
  Maximum Month - 19.7 14.9 
  Maximum 7-Day - 21.3 16.2 
  Maximum Day - 25.9 18.9 
  Peak Hour - 37.3 - 
BOD (lb/d)    
  Average Daily 27,200 28,500 26,200 
  Maximum Month - 34,000 31,000 
  Maximum 7-Day - 38,200 38,200 
  Maximum Day - 53,800 52,200 
TSS (lb/d)    
  Average Daily 28,300 29,600 27,600 
  Maximum Month - 35,900 32,000 
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TABLE 3-4 
Design Flows and Loads for 10-Year (2008-2018) Planning Interval 

Flow/Load Condition 
Annual 

(Jan-Dec) 
Wet Weather 

(Jan-Apr, Nov-Dec) 
Dry Weather 

(May-Oct) 
  Maximum 7-Day - 43,500 36,400 
  Maximum Day - 71,600 49,100 
TKN Loadings    
  Average Annual  Design Concentration (mg/L) 35 
  Average Annual Design Loading (ppd) 4,300 

 

 

TABLE 3-5 
Design Flows and Loads for 20-Year (2008-2028) Planning Interval 

Flow/Load Condition 
Annual 

(Jan-Dec) 
Wet Weather 

(Jan-Apr, Nov-Dec) 
Dry Weather 

(May-Oct) 
    

Equivalent Population    
  Original Service Area 196,252 - - 
  Ridgefield 33,922 - - 
Flows (mgd)    

Minimum Hour - - 5.6 
Minimum Month - - 17.7 
Average Daily 22.7 24.9 21.2 
Maximum Month - 30.7 23.0 
Maximum 7-Day - 32.9 25.0 
Maximum Day - 40.0 29.2 
Peak Hour - 56.9 - 

BOD (lb/d)    
Average Daily 42,500 44,500 41,000 
Maximum Month - 53,500 49,200 
Maximum 7-Day - 59,600 59,700 
Maximum Day - 84,100 81,600 

TSS (lb/d)    
Average Daily 44,000 46,000 42,500 
Maximum Month - 56,300 50,600 
Maximum 7-Day - 67,800 56,700 
Maximum Day - 111,600 76,600 

TKN Loadings    
Maximum Month Design Concentration (mg/L) 35 
Maximum Month Design Loading (ppd) 6,600 

 

 



TABLE 3-1 
Summary of Salmon Creek Service Area Projections 

 ERUs Equivalent Population Average Annual Flow (mgd) Maximum Month Flow (mgd) 

Date 
Battle 

Ground District 

Meadow 
Glade/ 

Hockinson Ridgefield Total 
Battle 

Ground District 

Meadow 
Glade/ 

Hockinson Ridgefield Total 
Battle 

Ground District 

Meadow 
Glade/ 

Hockinson Ridgefield Total 
Battle 

Ground District 

Meadow 
Glade/ 

Hockinson Ridgefield Total 
31-Dec-09 7,924 29,548 832 1,862 39,720 19,368 71,802 2,023 4,711 97,726 1.94 7.18 0.20 0.42 9.74 2.56 9.50 0.27 0.66 12.99 
31-Dec-10 7,924 30,730 854 1,862 41,370 20,523 74,674 2,075 4,711 101,798 2.05 7.47 0.21 0.42 10.15 2.72 9.88 0.27 0.66 13.53 
31-Dec-11 8, 373 31,959 879 2,189 43,401 21,686 77,661 2,136 5,539 106,832 2.17 7.77 0.21 0.50 10.64 2.87 10.28 0.28 0.78 14.20 

31-Dec-12 8,822 33,238 904 2,517 45,481 22,849 80,767 2,198 6,368 111,983 2.28 8.08 0.22 0.57 11.15 3.02 10.69 0.29 0.89 14.89 
31-Dec-13 9,272 34,567 930 2,844 47,613 24,014 83,998 2,259 7,196 117,467 2.40 8.40 0.23 0.64 11.67 3.18 11.11 0.30 1.01 15.60 
31-Dec-14 9,723 35,950 955 3,172 49,799 25,183 87,358 2,320 8,024 122,885 2.52 8.74 0.23 0.72 12.21 3.33 11.56 0.31 1.12 16.32 
31-Dec-15 10,176 37,388 980 3,499 52,043 26,356 90,852 2,381 8,852 128,442 2.64 9.09 0.24 0.79 12.75 3.49 12.02 0.32 1.24 17.06 
31-Dec-16 10,628 38,883 1005 4,116 54,632 27,527 94,486 2,442 10,413 134,868 2.75 9.45 0.24 0.93 13.38 3.64 12.50 0.32 1.46 17.92 

31-Dec-17 11,082 40,439 1017 4,733 57,272 28,702 98,266 2,472 11,974 141,415 2.87 9.83 0.25 1.07 14.02 3.80 13.00 0.33 1.68 18.80 
31-Dec-18 11,537 42,056  1029 5,350 59,972 29,881 102,196  2,501 13,536 148,114 2.99 10.22 0.25 1.21 14.67 3.95 13.52 0.33 1.89 19.70 
31-Dec-19 11,993 43,738 1042 5,967 62,740 31,062 106,284 2,531 15,097 154,973 3.11 10.63 0.25 1.35 15.34 4.11 14.06 0.33 2.11 20.62 
31-Dec-20 12,450 45,488 1054 6,584 65,576 32,246 110,535 2.561 16,658 162,000 3.22 11.05 0.26 1.49 16.03 4.27 14.62 0.34 2.33 21.56 
31-Dec-21 12,910 47,307 1066 7,741 69,024 33,437 114,957 2,590 19,585 170,569 3.34 11.50 0.26 1.75 16.85 4.42 15.21 0.34 2.74 22.72 
31-Dec-22 13,369 49,200 1098 8,898 72,566 34,626 119,555 2,669 22,513 179,363 3.46 11.96 0.27 2.02 17.70 4.58 15.82 0.35 3.15 23.90 

31-Dec-23 13,830 51,168 1130 10,056 76,184 35,820 124,337 2,747 25,441 188,345 3.58 12.43 0.27 2.28 18.57 4.74 16.45 0.36 3.56 25.12 

31-Dec-24 14,298 53,214 1163 11,213 79,887 37,032 129,311 2,825 28,368 197,535 3.70 12.93 0.28 2.54 19.46 4.90 17.11 0.37 3.97 26.35 
31-Dec-25 14,755 55,343 1195 12,370 83,663 38,215 134,483 2,903 31,296 206,898 3.83 13.45 0.29 2.80 20.36 5.06 17.79 0.38 4.38 27.61 
31-Dec-26 15,220 57,557 1227 12,716 86,720 39,420 139,863 2,982 32,171 214,436 3.94 13.99 0.30 2.88 21.11 5.22 18.51 0.39 4.50 28.62 
31-Dec-27 15,686 59,859 1259 13,062 89,866 40,627 145,457 3,059 33,047 222,190 4.06 14.55 0.31 2.96 21.88 5.38 19.25 0.40 4.63 29.65 
31-Dec-28 16,154 62,253 1292 13,408 93,107 41,839 151,275 3,139 33,922 230,175 4.18 15.13 0.31 3.04 22.66 5.54 20.01 0.42 4.75 30.71 
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Biosolids Projections 
Biosolids quantities were projected by applying modeled plant performance to the projected 
flows and loads discussed above. Table 3-6 summarizes the biosolids projections. Projected 
influent loads are shown in the first two rows and the various process assumptions are 
provided in the notes.  

TABLE 3-6 
Solids Production for 20-Year (2008-2028) Planning Period 

Year 
5-Year (2008-2013) 
Planning Interval  

10-Year (2008-2018) 
Planning Interval  

20-Year (2008-2028) 
Planning Interval 

Influent Loads    
 Average annual BOD (ppd) 21,500 27,200 42,500 
 Average annual TSS (ppd) 22,400 28,300 44,000 
Primary Sludge Production    
 TSS (ppd) 11,200 14,200 22,000 
 VSS (ppd) 9,500 12,000 18,700 
 Volume (gpd) 31,200 39,500 61,300 
WAS Production    
 TSS (ppd) 12,800 16,200 25,300 
 VSS (ppd) 10,900 13,800 21,500 
 Volume (gpd) 180,000 228,000 357,600 
TWAS Production    
 TSS (ppd) 11,500 14,600 22,800 
 VSS (ppd) 9,800 12,400 19,400 
 Volume (gpd) 25,100 31,700 49,700 
Digester Feed    
 TSS (ppd) 22,700 28,700 44,800 
 VSS (ppd) 19,300 24,400 38,100 
 Volume (gpd) 56,300 71,200 111,100 
Digested Sludge     
 TSS (ppd) 9,200 11,600 18,100 
 VSS (ppd) 5,800 7,300 11,400 
Dewatered Sludge    
 Volume (DT/year) 1,400 1,800 2,800 
These biosolids projections are based on the following assumptions about plant performance characteristics: 

Primary Clarifier performance: 50% TSS removal, 30% BOD removal. 
Primary sludge: 4.3% solids, VSS/TSS = 0.85. 
WAS production = 0.85 lb WAS/lb BOD applied to secondary process. 
WAS: 0.85% solids, VSS/TSS = 0.85. 
WAS thickened to 5.5% solids before blending and digestion. 
Thickening capture rate = 90%. 
Digester performance: 70% VSS reduction. 
Dewatering capture rate = 85%. 
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SECTION 4 

Alternatives Analysis 
This section documents updated criteria and analyses.   

4.2 Design Criteria 
The design criteria described below form the basis for alternative evaluations and system 
planning presented in this section and in Section 5. 

4.2.1 Flows 
Projected flows within the 20-year planning horizon are developed in Section 3.3.1 and are 
summarized in Table 3-3, Table 3- 4, and Table 3-5. These represent the values expected at 
the SCTP throughout the planning horizon. 

4.2.2 Nutrients 
Projected nutrient loading within the 20-year planning horizon is developed in Section 3.3.1 
and summarized in Table 3-3, Table 3- 4, and Table 3-5. 

4.2.5 Biosolids 
Biosolids quantities were projected in Section 3.3.1. Table 3-6 summarizes these projections 
and the major assumptions used in their development. These biosolids projections form the 
basis for sizing and evaluating the solids handling portions of the future expansions. 

4.2.7 Treatment Requirements 
The treatment plant currently operates under NPDES Permit No. WA-0023639, issued on 
March 15, 2012. Under the terms of this permit, included as Appendix A, the SCTP is 
required to provide secondary treatment for wastewater discharged to the Columbia River.  

The effluent limits and requirements for the SCTP are defined in Section S1.A of the NPDES 
permit. The treated effluent discharge has both mass load and concentration limits for 5-day 
BOD (BOD5) and TSS. These are shown in Table 4-1. 

TABLE 4-1 
SCTP NPDES Discharge Requirements 

Parameters 30-Day Average a 7-Day Average a 

Biochemical Oxygen Demand, BOD5b 30 mg/L 3,741 ppd 45 mg/L 5,612 ppd 

Total Suspended Solids, TSSb 30 mg/L 3,741` ppd 45 mg/L 5,612 ppd 

Fecal Coliform 200/100 mL 400/100 mL 

Total Ammonia (as NH3-N) 18.7 mg/L 37.5 mg/L (Max Daily)b 

pH Shall be between 6.0 and 9.0 standard units 
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TABLE 4-1 
SCTP NPDES Discharge Requirements 

Parameters 30-Day Average a 7-Day Average a 
a Arithmetic mean except for fecal coliform, which is a geometric mean. 
b Highest allowable daily discharge (average measurement of the pollutant measured during a calendar day) 
mg/L = milligrams per liter. 
mL = milliliter. 
ppd = pounds per day. 

These current mass load limits are based on the state regulation for secondary treatment 
standards (WAC 173-221-040). The permit further requires 85 percent removal of BOD5 and 
TSS. Treated effluent also includes limitations for bacteria (fecal coliform) and pH. These 
discharge limits and requirements are specific for the treated effluent. No untreated 
emergency sanitary sewer bypasses are allowed in the SCTP NPDES Permit. 

These limits provide the basis for the phasing of the Recommended Alternative, described 
in Section 5. 

4.5 Alternative Treatment Process Evaluation 
Modifications to the design criteria do not materially change the recommended treatment 
improvements for the SCTP for the planning horizon. Rather, the timing and 
implementation of improvements is modified. This is described in detail in Section 5. 

4.6 Biosolids Management Evaluation 
In September 2010, Brown and Caldwell completed the Biosolids Processing and Utilization 
Review (Utilization Review) for the Salmon Creek Treatment Plant (SCTP). This Plan 
Update relies on the alternative evaluation and recommendations documented in that work. 
Details and findings are taken directly from that work and reiterated below. 

4.6.1 Alternatives Development and Analysis 
Biosolids treatment and management options were developed and combined into 
comprehensive alternatives for the biosolids program. An evaluation was provided which 
considered both cost and non-cost criteria to benefit the decision making process for future 
improvements at SCTP.  

The elements of the biosolids treatment and management options were combined into 
several comprehensive alternatives to provide a holistic approach to evaluating biosolids 
management for the County. The following biosolids management alternatives were 
proposed: 

1. Class B digestion and optimized land application 

2. Class B digestion and 100 percent local land application with extended storage 

3. Class B digestion and 100 percent long-haul land application 
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4. Digestion and offsite composting to produce a Class A soil amendment 

5. Thermal drying of biosolids at the Westside Facility to produce a Class A fertilizer 
product 

6. Onsite thermal drying at SCTP using natural gas to produce a Class A fertilizer product 

7. Class A digestion and optimized land application 

8. Seasonal thermal drying at SCTP using digester gas to produce approximately 30 percent 
dried product with continued Class B land application 

Cost Evaluation 
A 20-year NPV analysis was conducted using 2009 dollars. Results of this analysis are 
presented in Table 4-2. The 20-year NPV analysis was calculated using a 3.5 percent 
inflation rate and 5 percent discount rate. 

TABLE 4-2 
Biosolids Management NPV Analysis 
Alternative Description Capital Cost, 

dollars 
Operating 

Cost, dollars 
20-year 

NPV, dollars 

1 Class B digestion and optimized land application 1,496,000 253,000 7,884,000 

2 Class B digestion and 100 percent local land application 
with extended storage 

6,559,000 235,000 12,012,000 

3 Class B digestion and 100 percent long-haul land 
application 

1,496,000 359,000 9,967,000 

4 Digestion and offsite composting at the Westside Facility to 
produce a Class A soil amendment 

1,496,000 463,000 12,416,000 

5 Thermal drying of biosolids at the Westside Facility to 
produce a Class A fertilizer product 

7,316,000 22,000 7,477,000 

6 Onsite thermal drying at SCTP using natural gas to 
produce a Class A fertilizer product 

4,982,000 252,000 12,974,000 

7 Class A digestion and optimized land application 6,840,000 591,000 19,386,000 

8 Seasonal thermal drying at SCTP using digester gas to 
produce approximately 30 percent dried product with 
continued Class B land application 

4,285,000 324,000 11,814,000 

 

Based on the NPV analysis, Alternatives 1 and 5 represent the most economically 
competitive approaches to biosolids management for the County and SCTP. Alternative 1 
aims to optimize land application of biosolids by increasing local land application while 
maintaining land application in Central Washington. This approach offers significant 
flexibility with respect to locations for biosolids land application while minimizing capital 
costs. Alternative 5 includes thermal drying using waste heat from the Westside Facility 
incinerator to produce a Class A biosolids product. A regional thermal dryer at the Westside 
Facility would also allow the City of Vancouver to dry incinerator ash, greatly reducing 
their ash disposal costs. A teamed approach with Vancouver is required, resulting in mutual 
benefits for both agencies. 
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Nonmonetary Evaluation 
Non-cost criteria were developed to add perspective to the evaluation of alternatives. In 
general, alternatives with Class A technology score higher. Alternatives that produce a 
marketable biosolids product are also favored. Class B alternatives bear some risk of 
changing regulations and public acceptance. Alternative 6 has the greatest potential to 
reduce truck traffic out of SCTP. Class A product will have fewer regulatory siting 
requirements and costs relative to Class B products. 

Scoring for non-cost criteria were developed. Alternatives 5 and 6 (thermal drying) have the 
highest non-cost scores. Alternative 6 has a high score, in part because it would reduce truck 
traffic out of the SCTP, but it also has a high cost. Alternative 5 has the highest non-cost 
score in addition to the lowest 20 year NPV cost, making this the preferred alternative. 
Alternative 1 (Optimized land application) had a relatively low non-cost score due to 
continuing uncertainty about cost and land availability. 

Summary 
Conclusions and recommendations are reiterated below: 

• Each of the comprehensive alternatives will benefit from a dewatering upgrade at SCTP. 
The current recommendation is to look further at screw press dewatering due to a 
combination of factors including performance, operability, and low energy 
consumption. Additional pilot testing and visits to local installations will be conducted 
during predesign. Investment in the dewatering upgrade will have a payback in less 
than 9 years due to savings on biosolids handling and transportation. The recommended 
approach includes minimizing size and redundancy of new equipment and using at 
least one existing BFP for backup. 

• To increase local land application of biosolids, permitting of additional local sites was 
recommended. Optimized local and long-haul biosolids utilization is the most cost-
effective biosolids utilization alternative. It is relatively easy to implement and provides 
immediate benefits until a final determination of thermal drying feasibility is reached. 
Continuing with the NSF (long-haul) contract for off-season is also recommended as an 
optimization measure. 

• Indirect dryers appear to be the most versatile equipment for SCTP alternatives, 
considering footprint and available sources of fuel. The most significant cost of the 
system is natural gas usage, which can be reduced by using excess biogas or waste heat. 
Further investigation into thermal drying at the Westside Facility utilizing waste heat 
from the plant incinerator provides a cost-effective solution to producing dried Class A 
biosolids. Technical issues and the approach to financing require further development 
during a more detailed predesign study. 

• An economic analysis for the installation of IC engines at SCTP shows that this option 
does not have a positive NPV, and therefore gas utilization was not included in the 
biosolids management alternatives with the exception of seasonal thermal drying 
(Alternative 8). Additional funding or economic incentives for CHP systems may 
warrant reconsideration at a future time. 
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SECTION 5 

Recommended Alternative 
This section presents the recommended alternative for the 20-year planning period (2008 to 
2028), including conveyance improvements, treatment improvements, and outfall 
improvements. 

5.1 Conveyance Improvements 
5.1.1 Salmon Creek Interceptor 
The Salmon Creek Interceptor from Betts Bridge to I-205 has experienced severe corrosion 
due to elevated levels of hydrogen sulfide exposure, likely resulting from the introduction 
of Battle Ground force main flow, prior to implementation of a chemical injection system.  
 
CCTV inspection data from January 2009 shows severe damage through the first several 
hundred feet immediately downstream of the old Battle Ground force main discharge 
(Corbin Road to NE 128th Street). The exposed pipe rebar cage along these segments 
provides a clear indication of the extent of the corrosion. These segments are clearly 
structurally compromised and require rehabilitation. Further downstream the pipe is 
severely corroded with some infiltration at pipe joints and cracks in the pipe. It is apparent 
from the CCTV that these segments require rehabilitation. 
 

5.1.2 Pump Stations  
36th Avenue Pump Station 
Replacement of the 36th Avenue pumps is recommended as the pumps are approaching the 
end of their useful life. 

117th Street Pump Station 
Expansion of the 117th Street Pump Station (formerly called the Klineline Pump Station) will 
be required when total peak flow to the SCTP exceeds 31.8 mgd. At current peaking factors, 
this equates to a maximum month flow of approximately 18 mgd.  

5.2 Salmon Creek Treatment Plant 
This section documents the recommended improvements for the planning horizon, as well 
as the phasing of those improvements, by unit process.  

The recommended development plan for the SCTP is divided into phases for the twenty-
year planning period. While the phasing is developed to match stated flow projections for 
the planning horizon, the intent is to develop a Phased CIP based on flow, rather than hard 
dates. This allows for appropriate investment in the facility, consistent with the rate of 
economic growth.  
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Appendix F in the Facilities Plan provided unit process sizing calculations. These 
calculations are updated as applicable, building on calculations from the 2009 Rerating 
study and included in Appendix B. The criteria used for this evaluation are the same as 
those used in the 2004 Wastewater Facilities Plan/General Sewer Plan with the exception of 
SRT and Yield, as discussed below, as well as the accounting for nitrification in the 
calculations for blower demand. An updated Appendix F is included for agency planning 
purposes; prior to implementation of subsequent phases, additional technical evaluation is 
required, including development of an updated Facilities Plan/Engineering Report based 
on site specific data.   

5.2.1 Preliminary Treatment 
An additional screen and screenings press will be required as part of Phase 6 improvements 
to meet projected flows.  

Grit system will require minor modifications during Phase 6 improvements to remove CMU 
blocks currently in influent channel.  

It is assumed that odor control for the preliminary treatment facility will be required as part 
of the Phase 6 improvements. 

5.2.2 Primary Treatment 
It is assumed that odor control for the primary clarifiers will be required as part of the Phase 
6 improvements. 

One additional primary clarifier will be required as part of each of the Phase 7 and 8 
improvements. 

5.2.3 Secondary Treatment 
Yield is the mass of bacteria grown per pound of BOD removed. Yield controls aeration 
basin sizing by dictating the mass of BOD that can be treated without exceeding the mass of 
bacteria that can be stored in the aeration basin. Figure 5-1 highlights plant secondary 
performance for most of 2010. Beginning mid-year, plant operations staff made a change in 
how they operate the secondary process, shifting to a SRT of 5.5 day, and moved into a more 
stable nitrification regime. The corresponding change in secondary yield can be clearly 
observed. Plant performance under this operating condition has been consistent since that 
time. For this reason, a secondary yield value of 0.85 is utilized as the basis for secondary 
process sizing. 
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FIGURE 5-1. 2010 SECONDARY PROCESS PERFORMANCE  
 

The Phase 5 Expansion will include one new aeration basin, similar to Aeration Basins 5  
and 6.  

A new large blower, similar to those serving Aeration Basins 5 and 6, a new 120-foot-
diameter secondary clarifier, a new ML splitter box, and a new RAS/WAS pump station 
will be required as part of the Phase 6 Expansion. Secondary Clarifier 1 will be demolished 
at this time. 

One additional aeration basin will be required as part of each of Phase 7, 8 and 9 expansions. 
This will require demolition of Secondary Clarifier 2 and construction of an additional 120-
foot-diameter clarifier as part of Phase 8. Two additional large blowers will be required as 
part of Phase 8 and 9 expansions. 

5.2.4 Disinfection 
A parallel channel and UV unit will be included in the Phase 6 expansion. For the purposes 
of this document, an identical unit is assumed. 
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5.2.5 Effluent Conveyance 
County staff has observed movement of the bank near the existing outfall over the last 
several years. Monitoring of outfall status and shoreline condition is recommended to allow 
for early notification and response for protection/replacement if needed. 

A new outfall will be constructed as part of the Phase 5 expansion. It is assumed that a new 
48-inch diameter outfall and diffuser designed to accommodate the projected ultimate peak 
hour flow would be constructed. Alternatively, the new outfall could be designed to 
supplement the existing 30-inch diameter outfall so that both pipes in tandem could handle 
the ultimate peak hour flow projection.  

Once the Phase 5 improvements are in place, full inspection and rehabilitation of the 
existing 30-inch outfall and diffuser is recommended if continued use is anticipated. 

5.2.6 Solids Handling 
WAS Thickening 
The nitrification requirement has resulted in a significant reduction in the net biological 
yield of the facility and therefore reduced the amount of WAS produced from the secondary 
process. The existing GBTs have capacity to serve the SCTP throughout the planning 
horizon. They will need to be operated more hours each day and/or more days each week 
to meet the processing requirements. While these units are currently in good condition, 
based on their age, replacement may need to occur towards the end of the planning horizon 
if their condition deteriorates significantly. 

Anaerobic Digesters 
A third digester is required as part of the Phase 7 Expansion. This improvement may not be 
required if a Class A solution in partnership with Vancouver is implemented.  

Dewatering 
As described in the Dewatering ER a dewatering screw press will be installed as part of the 
Dewatering Equipment Replacement Project. One of the existing belt filter presses will be 
maintained for redundancy. The resulting dewatering system will serve the SCTP 
throughout the planning horizon. 

Biosolids Storage Bunkers 
For the duration of the 20-year planning period, the existing storage bunker capacity will be 
utilized to the extent possible. Dewatered sludge cake in excess of that capacity will be 
hauled both locally and to eastern Washington as needed so that the combination of bunker 
storage and hauling is sufficient for the SCTP needs. 

5.2.6a Electrical and Control Systems 
The County is considering implementation of electrical modifications at Building 35 to 
improve system reliability. This may include elimination of the 250 kW standby generator, 
and transfer of those loads to the 1,500 kW generator, or replacement of the 250 kW 
generator with a larger capacity unit to provide additional backup power capacity. These 
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modifications are necessary to improve the reliability of the automatic transfer mechanism, 
and would provide staff with more flexibility in powering systems during a power outage. 

Upgrades of older PLCs throughout the facility to newer technology has also been identified 
as a potential improvement, to be implemented as support for existing PLC software is 
phased out by the manufacturer.  

5.2.12 Costs 
Table 5-1 identifies the major components of each phase of improvements, and the 
construction cost and project cost associated with each. Costs presented herein are order of 
magnitude costs based on actual costs from SCTP Phase 3 and Phase 4 projects or similar 
local projects. Construction costs are escalated to January 2011 dollars and include 8.2% sales 
tax. Project costs include 30% for engineering, legal expenses, and administration costs. 

TABLE 5-1 
SCTP 20-Year Expansion Costs 

Capital Improvement Projects 
Construction Cost  

($M) 
Project Cost  

($M) 

Phase 5 
    Aeration Basin 7 $3.75 $4.87 

  Parallel Outfall to Columbia River $8.29 $10.78 

 
Site Improvements $0.19 $0.24 

Phase 6 
    Influent Screen 3 $0.34 $0.45 

  Primary Clarifier Covers/Odor Control System $2.48 $3.22 
  Blower Addition $1.06 $1.38 
  Secondary Clarifier 5/Demolish Secondary Clarifier 1 $3.07 $3.99 
  RAS/WAS Pump Station 2 $2.41 $3.14 
  UV Disinfection Channel 2 $2.58 $3.36 

 
Site Improvements $1.68 $2.18 

Phase 7 
    Primary Clarifier 5 $2.29 $2.97 

  Aeration Basin 8 $3.75 $4.87 
  Anaerobic Digester 3 $3.45 $4.48 

 
Site Improvements $1.33 $1.73 

Phase 8 
    Primary Clarifier 6 $2.29 $2.97 

  Aeration Basin 9/Blower Addition $4.81 $6.25 
  Secondary Clarifier 6/Demolish Secondary Clarifier 2 $3.07 $3.99 

 
Site Improvements $1.42 $1.85 

Phase 9 
    Aeration Basin 10/Blower Addition $4.81 $6.25 

 
Site Improvements $0.24 $0.31 

    5.6 Summary 
Table 5-2 summarizes the major components of each phase of improvements, cost, flow 
trigger and associated capacity. Figure 5-1 also generally reflects this information. It should 
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be noted that the growth projections shown in Figure 5-2 drive the stepped capacity 
presented. The flow triggers identified in Table 5-2, rather than the dates shown, should be 
utilized as the basis for decisions to increase system capacity. The expansion flow trigger 
represent the point at which new capacity must be online. Consistent with Ecology 
requirements planning for each expansion must begin once flows reach 85% of the rated 
capacity. This is reflected in Table 5-2. 

 TABLE 5-2 
 SCTP Phasing and Costs 

Capital Improvement Projects 
Project Cost  

($M) 

Planning 
Flow Trigger1 

(mgd) 

Expansion 
Flow Trigger1 

(mgd) 

Capacity 
Provided 

(mgd) 

Phase 5 $15.9 12.71 14.95 18.00 
  Aeration Basin 7 

 
 

    Parallel Outfall to Columbia River 
 

 
  Phase 6 $17.7 15.30 18.00 19.60 

  Influent Screen 3 
 

 
  

  
Primary Clarifier Covers/Odor Control 
System 

 
 

    Blower Addition 
 

 
  

  
Secondary Clarifier 5/Demo Secondary 
Clarifier 1 

 
 

    RAS/WAS Pump Station 2 
 

 
    UV Disinfection Channel 2 

 
 

  Phase 7 $14.1 16.66 19.60 23.80 
  Primary Clarifier 5 

 
 

    Aeration Basin 8 
 

 
    Anaerobic Digester 3 

 
 

  Phase 8 $15.1 20.23 23.80 27.00 
  Primary Clarifier 6 

 
 

    Aeration Basin 9/Blower Addition 
 

 
  

  
Secondary Clarifier 6/Demo Secondary 
Clarifier 2 

 
 

  Phase 9 $6.6 22.95 27.00 30.70 
  Aeration Basin 10/Blower Addition 

 
 

  Other Planned System Improvements 
 

 
  

 
Dewatering Equipment Replacement $1.6  

  

 

36th Avenue Pump Station Pump 
Replacement $0.8  

  
 

117th Street Pump Station Upgrade $9.5  
  1 Maximum Month basis 
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FIGURE 5-2 
Planned Capacity of SCTP vs. Growth Projections 
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SECTION 6 

Financial Considerations 
This section presents additional financial information, beyond that included in the 2004 
Plan, to address the capital financial considerations for the Discovery Corridor Wastewater 
Transmission System project (DCWTS) as an integral part of forming a new regional sewer 
utility (Sewer Utility). The rate information presented in the 2004 Plan for Battle Ground is 
unchanged, since that City does not plan to utilize any capacity provided by the DCWTS 
project. The rate information presented in the 2004 Plan for the District is modified herein as 
a result of the additional capital expenditure associated with the DCWTS project. 

The Sewer Utility will initially serve the north central area of Clark County (also known as 
the Discovery Corridor). The DCWTS project infrastructure is necessary to enable the Cities 
of Battle Ground and Ridgefield, Clark Regional Wastewater District (District), and Clark 
County (collectively referred to as Partners), to equally access key regional wastewater 
management services, maximize use of existing facilities, and provide the best opportunity 
for economic growth in the area.  

Regionalization helps to respond to these opportunities by leveraging collective interest and 
resources to accomplish what would otherwise be unaffordable and/or outside of their own 
authority/control. In Ridgefield’s case, the regional assets will provide more and larger 
blocks of capacity to attract economic development than it could otherwise afford in the 
near term (10 years). A regional platform allows jurisdictions to share in and better manage 
the risk of building too much or too little capacity. 

The DCWTS project presents some unique financial considerations for the Partners as they 
allocate the initial capital costs. This chapter addresses the financial considerations directly 
associated with the initial capital costs for the DCWTS project and is organized as follows: 

• DCWTS Project costs 
• Financial capability  
• Capital financing plan  
• User charges 
• Implementation plan 

6.1 DCWTS Project Costs 
The new regional sewer utility will be formed by the Partners using an “asset-based” 
approach. Under this approach, each Partner “purchases” capacity in the specific assets they 
plan to use. Since wastewater infrastructure can take years to plan, permit, design, build 
and commission (7 to 10 years is common); distribution of capital costs are proportional to 
projected demand for each jurisdiction. A long term demand forecast is made for each asset 
a Partner plans to use and they pay a commensurate share based on their planned capacity 
relative to the total capacity used by all Partners.   

The Partners have decided to implement the DCWTS project in up to seven (7) phases as 
shown in Table 6-1. This has been done because the total capital costs to serve the projected 
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“buildout” condition approaches $51 million and the financial burden this would place on 
existing ratepayers. The schedule for each phase will be dependent upon how demands and 
economic development opportunities evolve. The phasing in Table 6-1 is in accordance with 
the agreed upon population and employment estimates for the service area. As illustrated, 
only Ridgefield and the District currently plan to have capacity in the DCWTS project assets. 
Consequently, DCWTS project capital costs will be distributed to only these two Partners in 
accordance with the design capacity in each DCWTS project element and each phase. Other 
Partners may access these assets in the future after purchasing capacity in a subsequent 
phase and/or unused capacity from another Partner.  

TABLE 6-1 
DCWTS Project Capital Cost by Phase 

 

 Capital Cost ($1000) 

Phase 
Year On 

Line Total Ridgefield(1) District(1) 

1 2016  $ 23,500   $ 18,290   $ 5,209  
2 2018  $ 2,270   $ 454   $ 1,816  
3 2019  $ 6,000   $ 6,000   $ -  
4 2026  $ 2,950   $ 1,355   $ 1,594  
5 2032  $ 4,800   $ 3,127   $ 1,673  
6 2034  $ 11,150   $ 11,150   $ -  
7 2038  $ 725   $ 725   $ -  

Total   $ 51,395   $ 41,058   $ 10,291  
Notes: All costs in 2011 dollars 
(1) Jurisdiction’s responsible portion of the total capital costs 

  

The first four (4) phases are expected to meet the region’s demands for 20 years under the 
growth scenario agreed upon by the Partners. However, the $23.5 million capital cost for 
Phase 1 by 2016, drives the financial approach for the Partners. Operational costs are 
distributed among the Partners proportional to the actual use of the assets.   

6.2 Financial Capability 
Wastewater rates have usually been much lower in larger systems because of economies of 
scale; this is also evident in Clark County as you compare the smaller to larger sewer 
utilities. Consequently, affordability is one of the key factors for regionalization in the 
Discovery Corridor. As more stringent environmental requirements are adopted, 
affordability problems may become evident for larger utility systems too. 

The financial capacity of each Partner is largely a factor of their number of customers, 
median household income (MHI) and outstanding debt. For Ridgefield, their financial 
capacity is especially sensitive to the magnitude of up front capital costs. This is because the 
existing number of customers is forecast to increase by about 250 percent (see Table 6-2); the 
current customer base represents only 30 to 35 percent the forecasted amount through the 
20-year financial planning period. However, Ridgefield is believed to have the largest 
potential for near-term economic development to stimulate the local economy. The District 
has the largest rate base (over 15 times that of Ridgefield) and only one-third of the DCWTS 
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project capital commitments in the same period. Battle Ground and the County currently do 
not have a capacity interest and consequently no capital investments in the DCWTS Project; 
therefore financial considerations for Battle Ground and Clark County are not discussed 
further in this chapter.  

TABLE 6-2  
District and Ridgefield ERU Forecast 

Year 2012 2017 2022 2027 2031 

District 34,748 36,848 39,548 42,848 45,648 
Ridgefield 1,977 2,543 3,246 4,137 4,976 
As noted Ridgefield proportionally grows by about 250 percent but the 
District actually adds more customers. 

Concern for the ability of residents to pay for utility bills is an ongoing issue, particularly 
under current economic conditions. To assess the ability of ratepayers to pay for 
infrastructure programs the EPA established a benchmark of two percent of the Median 
Household Income (MHI) as the maximum threshold for affordability.  Rates below this 
amount are considered affordable. For Ridgefield, rates would need to approach 
$120/month and about $90/month for the District to reach this benchmark.  Since paying 
for utility services represents a much higher burden on lower income residents, it is not 
unusual for the MHI affordability indicator to be well under the two percent threshold for a 
system as a whole, but for lower income residents, the financial impact of the rates may 
range from four to eight percent of MHI. As a result, lower income residents may face 
difficult financial choices (e.g., late or nonpayment of bills, reduced service levels) in 
meeting basic service needs. Affordability problems may be evident through increasing 
arrearages, late payments, disconnect notices, service terminations, and uncollectible 
accounts, etc.) Reduced revenue collections could endanger the utility’s financial stability 
and bond rating as well as create public relations problems. As illustrated in Table 6-3, 
current rates (excluding local taxes and surcharges) for both Ridgefield and the District are 
below the 2 percent MHI index established by the EPA.  

TABLE 6.3 
Current rates and Sewer Development Charges (SDC) fees 

 Monthly Rate Sewer Development Charges 

 ($/mo) (% Affordability 
threshold) 

($ per ERU) 

District $34 35% $6,342 
Ridgefield $55 45% $7,700  

(Programmed to be $10,090 in 2014) 
    
The Partners plan to finance most of the DCWTS project capital costs since the sewer 
infrastructure will meet forecast capacity demands over a 20 to 30-year period. Capital 
financing also allows the Partners to better distribute the costs to users over time 
commensurate with the infrastructure service life of 30 to 50+ years. The Phase 1 DCWTS 
project capital costs will be financed using a combination of market-based and state 
administered loan funds.   
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The financial approach outlined on Figure 6-1 was used to determine the cost allocation and 
set appropriate rates and fees for financing. This will assure revenues are adequate to fund 
the Phase 1 DCWTS project, meet financial creditworthiness and establish the financial 
capacity to cover planned improvements over the next 20 years while maintaining 
operations. 

 
FIGURE 6-1 
Financial Planning Approach 
 

6.3 Finance Plan 
This section summarizes the financial considerations for the Sewer Utility in preparation for 
implementing the Phase 1 DCWTS project. A financial plan was developed to assure the 
Sewer Utility had the financial capacity to pay for this and other improvements while 
maintaining operations. In order to increase financial capacity with minimal impact to the 
ratepayers, the Sewer Utility May need to: 

1. Increase the existing connection charges.  

2. Increase the user charges.  

3. Issue Bonds to Finance Capital Projects. The increased user charges and connection fees 
create financing capacity for the Sewer Utility to issue bonds through 2016 for the 
construction of the planned capital improvements. 

4. Minimize Impact to Ratepayers. The proposed financing plan offers the lowest overall 
impact to ratepayers. The financing plan offers a balance between rate increases, 
increases in connection fees, and issuance of debt capital. Changes to the mix of funding 
sources as well as the financing terms (e.g., terms on revenue bonds) could materially 
affect the impact on user charges. 

The Partners have developed a capital finance plan which relies upon a combination of debt 
funding instruments. These will be secured with monthly rates and connection fee revenues. 
The Partners have decided to keep connection fees fixed at current programmed levels to 
help support economic development. The following are the key financial factors and 
assumptions for the capital financing plan: 

• Debt Instruments 
− Public Works Trust Fund (PWTF) - state administered low interest revolving loan 

fund. The term and interest rate are 20 years and 0.5 percent respectively.   
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o As a result of an earlier application, Ridgefield has been approved for up to $10 
million that can be applied to their portion of the Phase 1 DCWTS project capital 
cost.  

o The District is currently applying for the same funds for their eligible portion of 
the DCWTS project up to approximately $8.2 million.   

− Municipal Bonds.  For the balance of the Phase 1 DCWTS project not covered with 
PWTF resources, the Sewer Utility will issue municipal bonds (likely underwritten 
by the District until the agency is functioning) for the balance of the capital not 
covered through the PWTF resources.  The term and interest for this funding is 
assumed 30 years and 5 percent respectively. 

• Connection Fees (Sewer Development Charges) – Each Partner is responsible for 
establishing appropriate rates and connections fees for their community. These are in 
compliance with regional Sewer Utility financial policies. Although SDC funds can 
provide revenue to offset pressure on the rates, they cannot be used to secure municipal 
debt. Consequently, the SDCs are shown to illustrate that new customers will generate 
revenue to purchase capacity: 
− Ridgefield: $7,700 (2012 and 2013) increasing to $10,090 in 2014 through the planning 

period 
− District: $6,340 fixed through the planning period 

• Cost allocations for the DCWTS project as outlined in Table 6-1 
• Construction costs escalated each year for inflation at 3 percent 
• 90-day operating reserves to provide service protection from unforeseen conditions, 

interruptions / changes in cash flow, and provide confidence to financial institutions. 
• Debt coverage ratio of 1.25 (market debt only).  Describes how much of the annual debt 

payment is covered by projected rate revenues.   

6.4 User Charges 
A financial assessment was prepared to determine the impacts to customer rates over the 
financing period. Since Ridgefield is responsible for the largest portion of the DCWTS 
project cost and has the smallest rate base, their rates will be most sensitive to the proposed 
costs. Conversely, the District has a large rate base and responsible for a smaller share of the 
costs. Based on the assumptions previously described, user fees (excluding local taxes and 
surcharges) will need to average the following over the finance period to pay for Phase 1 
DCWTS project capital costs: 

• District: 
− Rates - $37/mo  
− SDC - $6,342/ERU 

• Ridgefield 
− Rates – $90/mo 
− SDC – $10,090/ERU (post 2013) 

The projected rates for each agency fall below the maximum affordability MHI index. 
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APPENDIX A – NPDES PERMIT 



STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 
PO Box 47775 ° Olympia, Washington 98504-7775 e (360) 407-6300 

March 15, 2012 

CERTIFIED MAIL: 7010 2780 0000 2503 7196 

Ms. Melody Kay Hust 
Wastewater Operations Manager 
Salmon Creek Wastewater Treatment Plant 
151 00 Northwest Mc Cami Road 
Vancouver, WA 98685 

RE: National Pollutant Discharge Elimination System (NPDES) Pennit Issuance for Salmon Creek 
Wastewater Treatment Plant 

Dear Ms. Hust: 

Enclosed is NPDES Pennit No. WA0023639 for Salmon Creek Wastewater Treatment Plant. Also enclosed is 
the Department of Ecology's (Ecology) response to comments received during the public comment period of the 
draft permit. The pennit is issued by Ecology in conformance with the Water Pollution Control Law [Chapter 
90.48 Revised Code of Washington (RCW)], and as authorized by the U.S. Environmental Protection Agency 
(EPA) acting under the Federal Clean Water Act. 

Submission of an application for pennit renewal or continued discharge must be received by Ecology no later 
than April 1, 2016 [Washington Administrative Code (WAC) 173-220-180). Please contact Carey Cholski, 
Permit Administrator, at 360-407-6279, or by e-mail at carev.cholski@ecy.wa.gg_y for an. application form. 

It is possible to eliminate mailings and ensure Ecology receives your DMRs on time by submitting your DMRs 
electronically. Ecology has released a new on-line system for facilities to enter discharge-monitoring reports. 
This new system, WaWebDMR, allovvs almost all pennit holders to enter data into a secure on-line system. 

We encourage you to try Wa WebDMR. Once you begin using it, you will not have to mail your DMRs to 
Ecology. You will also receive an e-mailed report verifying data receipt. 

For more information please go to the WA WebDMR home page: 
http://wvvw.ecv.wa.gov/programs/wq/permits/paris/webdmr.html. Or call Tonya Wolfe in our Headquarters 
Technical Assistance Unit (360-407-7097), or Carey Cholski in our Southwest Region (360-407-6279). 

You have the right to appeal this permit within 30 days upon receipt of this document. Pursuant to Chapter 
43.21B RCW, your appeal must be filed with the Pollution Control Hearings Board, and served on the 
Department of Ecology, within 30 days of the date of your receipt of this document. 

If you choose to appeal this decision, your notice of appeal must contain: ( 1) a copy of the permit modification 
you are appealing, and (2) a copy of the application for the pennit/modification. 

Any appeal must contain the following in accordance with the rules of the hearings board: 

a. The appellant's name and address; 
b. The coverage date and number of the permit appealed; 
c. A description of the substance within the permit that is the subject of the appeal; 
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APPENDIX B – Rerating Study 
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APPENDIX C – Utilization Review 
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APPENDIX D – Dewatering Engineering Report 
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APPENDIX E – Not Used 
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APPENDIX F – SCTP Process Calculations  



SCTP Design Flows & Loads

Flows (mgd) BOD (ppd) TSS (ppd)

Average 

Annual Maximum Month Peak Hour Average Annual

Maximum 

Month Average Annual Maximum Month

Phase 4 2013 11.33 14.95 28.32 21,355 25,400 21,500 28,100

Phase 5 13.6 18.0 34.1 25,130 30,899 25,851 33,078

Phase 6 2018 14.7 19.7 37.3 27,235 33,965 28,277 35,854

Phase 7 17.4 23.3 44.1 32,241 40,349 33,439 42,521

Phase 8 20.1 27.0 51.1 37,386 46,912 38,745 49,375

Phase 9 2028 22.7 30.7 56.9 42,553 53,501 44,072 56,256



Screens/Washers/Compactors

Assumptions Criteria

All new match existing, 6 mm openings PHWW Capacity/screen 17 mgd

Manual bar screen (2.5" openings) provides back-up

Flows (mgd)

PHWW Existing New Total Screening Capacity

Phase 4 28.3 2 0 2 34

Phase 5 34.1 2 0 2 34

Phase 6 37.3 2 1 3 51

Grit Removal

Assumptions Criteria

2 vortex units provided PHWW Capacity/grit unit 25 mgd

Flows (mgd) # of Units

PHWW Existing New Total Grit Removal Capacity

Phase 4 28.3 2 0 2 50

Phase 5 37.3 2 0 2 50

Phase 6 56.9 2 0 2 50

# of Units

(1/2 of Equipment 

Rating)

Year

Year



Primary Clarifiers

Assumptions Criteria

All new match existing AA SOR 1200 gpd/ft
2

per Ecology T2-2.1.1

Because there are always a min of 3 units, PHWW SOR 3000 gpd/ft
2

per Ecology T2-2.1.1

redundancy requirements do not control AA Max Dt 2.5 hrs per Ecology T2-2.1.3

Weir Loading Rates 10,000 - 40,000 gpd/lf per Ecology T2-2.1.2

Length 160 ft

Width 20 ft

Depth 11 ft

Weir Length 210 ft

Flows 

(mgd)

Detention Time 

(hrs)

AA PHWW Existing New Total AA PHWW AA AA PHWW

Phase 4 11 28 3 1 4 15 38 2.2 13488 33714

Phase 5 14 34 3 1 4 15 38 1.9 16240 40592

Phase 6 15 37 3 1 4 15 38 1.7 17465 44413

Capacity = Length x Width x SOR x # of Units / 10
6

SOR = Surface overflow rate

Basin Volume = Length x Width x Depth

Detention Time = Basin Volume x # of Units / (Flow x 1.547 x 3600)

Weir Loading Rate = Flow x 10
6
 / (Weir Length x # of Units)

# of Units

Capacity (mgd) - 

All Units in Service

Weir Loading Rate 

(gpd/lf)



Aeration Basins

Assumptions: Criteria:

SRT (days) 5.5 Per Design Criteria in Drawings

AB 1-4 Volume, Total  (MG) 1.88 Max MLSS (mg/L) 3500 per Ecology T3-3.1.1

AB 5 and Future Vol, ea (MG) 0.87 Volumetric Loading (lb BOD/1000 cf/d) 40 MOP 8

% Aerated 75% F/M (lb BOD/lb MLVSS/d) 0.4 MOP 8

Primary Clarifier BOD removal 30% per 5/27/04 DOE letter 

Net Secondary Yield (lb WAS/lb BOD) 0.85 6/10/10 - 12/25/10 data - stable, consistent nitrification, 90%

MLVSS/MLSS 80% per 2003 data

Basin Capacity (ppd of BOD5)

Based on 

SRT Based on F/M

Aeration Basins 1-4:

    MMWW Capacity (total) 11,745 13,171

Aeration Basin 5 & Future Basins

MMWW Capacity (each) 5,435 6,095

Flow & Loads

AA RS 

Flow

 MMWW 

RS BOD

MMWW 

PE BOD No. Capacity No. Capacity No. Capacity No. Capacity

(mgd) (ppd) (ppd) (ppd of BOD) (ppd of BOD) (ppd of BOD) (ppd of BOD)

Phase 4 11.33 25,400 17,780 1 10,053 1 4,652 1 4,652 3 19,358

Phase 5 13.64 30,899 21,629 1 10,053 1 4,652 2 9,305 3 24,011

Phase 6 14.67 33,965 23,775 1 10,053 1 4,652 2 9,305 5 24,011

Capacity Based on SRT = (8.345 x Volume x MLSS) / (Yield x SRT)

Capacity Based on Volumetric Loading = (Volume x 1000 / 7.48) x Volumetric Loading

Capacity Based on F/M = (% Aerated x Volume) x (Max MLSS x MLVSS/MLSS) x 8.345 x F/M

MMWW = Max Month Wet Weather

RS = Raw Sewage

PE = Primary Effluent

10,053 10,053

Based on 

Volumetric 

Loading Est. Capacity

4,652 4,652

Existing Aeration Basins

Aeration Basins 1-4 Aeration Basin 5

Future Basins

Aeration Basin 6

Total

(All Units Online)



Aeration Capacity - Blowers

Assumptions: Criteria:
Total capacity assumes largest blower out of service for each train

Cw 1.5 per 2007 data Effluent BOD 15 mg/l

lb O2/lb BOD 1.25 per 5/27/04 DOE letter PE NH3 35 mg/l per 2007 data

lb O2/lb TKN removed 4.6 Orange Book SE Ammonia 15 mg/L

TKN/NH3 1.2 per 2007 data Primary Clarifier BOD Removal 30% per 5/27/04 DOE letter

alpha 0.5 M&E Cs 10.53 M&E Peaking Factor 1.70        

beta 0.95 M&E Cs20 9.08 M&E

T 13 Psite 14.7

theta 1.024 M&E Psc 14.7

AB 1-4 AB 5-6

Volume 1.88 MG Volume (total) 1.74 MG

SOTE 25% (based on Sanitaire literature and basin config.) SOTE 35% (based on Sanitaire literature and basin config.)

Blower Capacity 3,300      scfm Blower Capacity (Large) 4,500      scfm

Blower Capacity (Small) 2,500      scfm

Flows and Loads Oxygen Transfer Rates

AA Flow

AA RS 

BOD

AA PE 

BOD

AA PE 

NH3 AOR

AOR/ 

SOR SOR

(mgd) (ppd) (ppd) (ppd) (ppd) (ppd)

Phase 4 11.33 21,355 14,949 3,307 27,346 0.3966 117,209

Phase 5 13.64 25,130 17,591 3,982 32,416 0.3966 138,939

Phase 6 14.67 27,235 19,064 4,282 35,044 0.3966 150,205

AB 1-4 AB 5 - 6

Flow Split Air Req'd 

# of 

Blowers

# of New 

Blowers

Total 

Capacity Flow Split Air Req'd # of New Blowers

Blower 

Capacity

(scfm) (scfm) (scfm) Large Small Large Small (scfm)

Phase 4 48% 9,000 3 1 9,900 52% 7,000 2 0 0 1 11,500

Phase 5 36% 8,000 3 1 9,900 64% 10,200 2 0 0 1 11,500

Phase 6 41% 9,900 3 1 9,900 59% 10,100 2 0 1 1 11,500

AOR = PE BOD x lb O
2
/lb BOD + (PE NH3 - SE NH3)* lb O2/lb TKN*TKN/NH3 AOR = actual oxygen water transfer rate in process (ppd)

AOR/SOR = theta (̂T-20) x alpha x (beta x Cs - Cw) / Cs20 SOR = standard oxygen transfer rate (ppd)

SOR = Peaking Factor x AOR / AOR/SOR alpha = Kla(wastewater) / Kla(cleanwater)

Air Required = Flow Split x SOR x 0.04 / SOTE beta = field / standard condition saturation ratio

0.04 = conversion of lb O2/d to scfm Cs = oxygen saturation concentration for tap water at field operating conditions, mg/L

Cw = operating oxygen concentration, mg/L

MMWW = Max Month Wet Weather Cs20 = oxygen saturation concentration for tap water at 20 deg C, mg/L

RS = Raw Sewage T = temperature of wastewater in design conditions (deg C)

PE = Primary Effluent theta = temperature and pressure correction for Kla

Psite = operating ambient pressure (psia)

Psc = standard condition ambient pressure (psia)

SOTE = O2 transfer efficiency

# of Blowers



Secondary Clarifiers

Assumptions Criteria

SC 1&2 abandoned when AB 7 constructed, MMWW SOR 650 gpd/ft
2

MLSS 3500 mg/L PHWW SOR 1200 gpd/ft
2

per Ecology T2-2.1.1

RAS Rate 70% MMWW SLR 35 lbs/d/ft
2

Because there are always a min of 3 units, MMDW SLR 25 lbs/d/ft
2

redundancy requirements do not control

Basin Capacity

Capacity per Clarifier (mgd)

SLR

Diam. (ft) Area (ft
2
) PHWW MMWW MMDW

Clarifier 1 & 2 90 6,362 7.6 4.5 3.2

Clarifier 3 & 4 105 8,659 10.4 6.1 4.4

Clarifier 5 & 6 120 11,310 13.6 8.0 5.7

Flows (mgd) # of Units

Capacity (mgd)- 

All Units in Service

New
Clarifiers Clarifier 105' 120' 

SOR

MMWW

4.1

5.6

7.4

Existing

Year MMWW MMDW PHWW

Clarifiers 

1&2

Clarifier

3

105' 

Diam.

120' 

Diam. Total MMWW MMDW PHWW

Phase 4 15.0 11.3 28.3 2 1 1 0 4 20 15 36

Phase 5 18.0 13.6 34.1 2 1 1 0 4 20 15 36

Phase 6 19.7 14.7 37.3 1 1 1 1 4 23 18 42

Capacity = Minimum of (SOR x pi x d
2
 / 4) / 1000000 OR (SLR x pi x d

2
 / 4) / (8.345 x (1 + RAS rate) x MLSS)



UV Disinfection

Assumptions Criteria
Per Trojan:

Average Intensity 124,080 mW/cm
2

Dose 22,800 mW-sec/cm
2

per Trojan

Sleeve Length 25 cm PHWW Headloss 34 inches per Trojan

Sleeve Diam 7.65 cm Weekly average fecal coliform 400 MPN/100 ml per Ecology permit

Lamps/Module 6 Monthly average fecal coliform 200 MPN/100 ml per Ecology permit

Lamp Area 136.93 cm
2

Disinfection

Flows (mgd)

# of 

Channels

# of 

Modules/

Channel Capacity

PHWW (mgd)

Phase 4 28.3 1 20 34

Phase 5 34.1 1 20 34

Phase 6 37.3 2 20 68

Hydraulic

Flows (mgd) k*

# of 

Channels

X-Sec. 

Area* Capacity

PHWW (sf) (mgd)

Phase 4 28.3 2 1 5.96 37

Phase 5 34.1 2 1 5.96 37

Phase 6 37.3 2 2 5.96 74

*k values and areas from Trojan

Disinfection Capacity = average intensity x (gross reactor volume-quartz sleeve volume) x # of channels / dose x 22.8

gross reactor volume = lamps per module x modules per channel x sleeve length x lamp area

quartz sleeve volume = (pi x sleeve diameter
2
 / 4) x sleeve length x lamps per module x modules per channel

Hydraulic Capacity = area x # of channels x sqrt (2 x g x max headloss / k) x 0.646

g = gravitational constant = 32.2 fps
2



GBTs

Assumptions Criteria
7 day a week operation AA Loading 200 gpm/m Per MOP No. 8, typical performance for 

MMWW Loading 250 gpm/m GBTs thickening WAS is 100 - 250 gpm/meter

BOD Removal in Primaries 30% per 5/27/04 DOE letter

Net Yield (lb WAS/lb BOD) 0.85 6/10/10 - 12/25/10 data - stable, consistent nitrification, 90%

WAS Solids 0.85%

RS BOD (ppd)

WAS Production 

(gpm) # of Units Belt Width (m)

Total Belt 

Width (m)

AA MMWW AA MMWW Exist. New Exist. New AA MMWW AA MMWW

Phase 4 21,355 25,400 258 307 2 0 2 0 4 800 1000 7.7 7.4

Phase 5 25,130 30,899 304 373 2 0 2 0 4 800 1000 9.1 9.0

Phase 6 27,235 33,965 329 410 2 0 2 0 4 800 1000 9.9 9.8

WAS production = RS BOD x (1-BOD removal in primaries) x WAS/BOD yield / (8.345 x WAS Solids x 694.4)

Capacity = Total Belt Width x Loading Criteria

Daily Hours of Operation = WAS production / Capacity x 24

Capacity (gpm) - 

All Units in Service

Average Daily Hours 

of Operation w/All 

Units Service (hrs)



Digesters

Assumptions Criteria

Mesophillic Anaerobic

MMWW HRT 15 days 10-20 days per Ecology S-2.2.1

VSS MM Loading 0.16 lb/cf/day 0.03-0.30 per Ecology S-2.2.1

Active Volume (each) 0.825 MG

Active Volume (each) 110,294 cf

TSS Removal in Primaries 55% per 5/27/04 DOE letter

BOD Removal in Primaries 30% per 5/27/04 DOE letter

Net Secondary Yield (lb WAS/lb BOD) 0.85 6/10/10 - 12/25/10 data - stable, consistent nitrification, 90%

PS Solids 4.3%

Thickening Capture Rate 90%

TWAS Solids 5.5%

%VSS 80%

MMWW RS Loads (ppd)

Digester Feed 

Production 

Capacity 

All Units in Service

TSS BOD

(ppd of 

VSS) (gpd) Existing New Total

(ppd of 

VSS) (gpd)

Phase 4 28,100 25,400 24,454 72,705 2 0 2 35,294     110,000

Phase 5 33,078 30,899 29,262 86,750 2 0 2 35,294     110,000

Phase 6 35,854 33,965 31,943 94,582 2 0 2 35,294     110,000

Digester Feed Production (ppd) = (TSS x TSS Removal in Primaries + BOD x (1-BOD Removal in Primaries) x WAS/BOD Yield) x %VSS

Digester Feed Production (gal/d) = (TSS x TSS Removal in Primaries)/(8.345 x PS Solids) +

(BOD x (1-BOD Removal in Primaries) x WAS/BOD Rate x Thickening Capture Rate)/(8.345 x TWAS Solids)

Capacity (ppd of VSS) = Active Volume (cf) x # of Units x VSS Loading Criteria

Capacity (gpd) = Active Volume (gal) x # of Units / MMWW HRT

# of Units



Dewatering

Assumptions Criteria
7 day a week operation Loading Rate 600 lbs/hr/m Per MOP No. 8, typical performance for

BFPs dewatering anaerobically digested

TSS Removal in Primaries 55% per 5/27/04 DOE letter sludge of combined primary and WAS

BOD Removal in Primaries 30% per 5/27/04 DOE letter is 400 to700 lbs/hr/meter

Net Secondary Yield (lb WAS/lb BOD) 0.85 6/10/10 - 12/25/10 data - stable, consistent nitrification, 90%

PS Solids 4.3%

Thickening Capture Rate 90%

TWAS Solids 5.5%

%VSS 80%

VSS Destruction in Digesters 70% 6/10/10 - 12/25/10 data - stable, consistent nitrification, 90%

MMWW RS Loads 

(ppd)

Digested Sludge 

Production 

Digested 

Sludge 

Production # of Units Belt Width (m)

Total Belt 

Width (m)

Capacity 

All Units in 

Service - 24 

hrs

Average Daily  

Operation w/All 

Units Service

TSS BOD (ppd) (DT) Exist. New Exist. New (ppd) (hrs)

Phase 4 28,100 25,400 13,450 2,455 2 0 2 0 4 57,600 5.6

Phase 5 33,078 30,899 16,094 2,937 2 0 2 0 4 57,600 6.7

Phase 6 35,854 33,965 17,569 3,206 2 0 2 0 4 57,600 7.3

Digester Feed Production (ppd) = (TSS x TSS Removal in Primaries + BOD x (1-BOD Removal in Primaries) x WAS/BOD Rate) x %VSS

Digested Sludge production = (1- VSS Destruction in Digesters) x Digester Feed Production

Capacity = Belt Width x Loading Rate x # of Units x 24

Daily Hours of Operation = Digested Sludge Production / Capacity x 24
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