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Reference:  011034.150 
 
September 18, 2013 
 
Mr. Greg Orsini, General Manager 
McKinleyville Community Services District 
PO Box 2037 
McKinleyville, CA  95519 
 
Subject: Sewer Capacity Analysis, MCSD Sewer Collection System, McKinleyville, 

California, Revision 1  
 
Dear Mr. Orsini: 
 
SHN Consulting Engineers & Geologists, Inc. (SHN) has prepared this sewer capacity analysis for 
the McKinleyville Community Services District (MCSD) wastewater management facility (WWMF) 
sanitary sewer collection system.  This analysis provides information as requested by MCSD to 
determine the remaining available capacity in the three gravity trunk lines that convey wastewater 
from the east side of Highway 101 to the west side of Highway 101, where the WWMF is located 
(Figure 1). 
 
Sewer Capacity Analysis 
 
Sewer Model Development 
 
SHN developed a preliminary model of the sanitary sewer collection system as part of the 20-year 
facility planning process for the WWMF.  A complete description of the model development 
process and the baseline assumptions used in the model setup are presented in the 20 Year Facility 
Plan for the WWMF (SHN, 2012).  Minor adjustments were made to the model in June 2013 to 
address recent, verified as-built conditions that were not previously reflected in the geographic 
information system (GIS) data used for the base layer information in the model.       
 
Sewer Model Results—Existing Conditions 
   
SHN used the model to evaluate the existing available capacity in the three gravity trunk lines 
(referred to as the north, middle, and south crossing locations) under varying flow conditions.   
Table 1 shows a summary of the hydraulic capacity of the limiting segments for each crossing 
location.  The limiting segments were those sections of the three gravity trunk lines with the lowest 
design flow capacity.    
 
As shown in Table 1, the limiting segment for the northern crossing has more flow capacity than 
the downstream pump station, based on firm capacity.  Firm capacity is the capacity of the pump 
station assuming the largest pump is out of service.  For the northern crossing location, the total 
flow capacity was set to the firm capacity of the pump station.  For the middle and south crossing 
locations, the total flow capacity was based on the design flow for the gravity trunk lines.    
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Table 1 
Summary of Limiting Segments 
MCSD Sewer Collection System 

McKinleyville, CA 

Basin Crossing 
Location 

Model 
Link 

Pipe Diameter 
(inches) 

Slope 
(%)1 

Design Flow 
(gpm)2 

Pump Station 
Capacity3 (gpm) 

1 North  
(Line 2) 1190 15 0.35 1,484 673 

3 Middle 
(Line 5) 1079 10 0.45 573 836 

4 South  
(Line 3) 1182 15 0.20 1,112 1,614 

1.  %: percent 
2.  gpm: gallons per minute 
3.  Pump station capacity estimate is based on firm capacity of the downstream pump station.  
 
Table 2 provides a summary of the estimated remaining available capacity at each crossing location 
under existing flow conditions with no additional rainfall derived infiltration and inflow (RDII)1

 

 
included in the analysis.  Total remaining available capacity was estimated by subtracting the peak 
flow rate, based on model results, from the total flow capacity.  Adjustments were made to account 
for the average peaking factor (1.34) applied as part of the sanitary time step pattern.  The number 
of equivalent dwelling units (EDUs) that could be serviced with the remaining available capacity 
was estimated assuming an average dry weather flow of 0.125 gallons per minute (gpm) per EDU.  
Further description of the methods used to develop the sanitary system time step pattern and dry 
weather flow allocation are included in the 20 Year Facility Plan (SHN, 2012).    

Sewer Model Results—Design Storm Evaluation 
 
MCSD is covered under the California State Water Resources Control Board (SWRCB) statewide 
general waste discharge requirements (WDRs) for sanitary sewer systems in (Order No. 2006-0003-
DWQ).  In accordance with the WDRs, MCSD is required to provide adequate capacity in the 
collection system to convey base flows and peak flows, including flows related to wet weather 
events.  However, the statewide WDRs do not dictate the specific storm interval that shall be used 
for analysis of a wet weather event.    
 
In the absence of regulatory guidance that would dictate a specific design storm for RDII analyses, 
three different design storms were evaluated during this analysis: a 5-year, 24-hour event; a 25-
year, 24-hour event; and a 100-year, 24-hour event.  The estimated remaining available capacity in 
the system with a 5-year RDII, 25-year RDII, and a 100-year RDII included in the analysis are 
shown in Tables 3, 4, and 5, respectively.  

                                                      
 
 
1      RDII is the term used to define a sewer’s response to rainfall.  RDII represents the additional flow in a 

sewer above the normal dry-weather base sanitary flow due to wet-weather storm events.    
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Table 2 
Remaining Capacity Under Existing Flow Conditions without RDII1 

MCSD Sewer Collection System 
McKinleyville, CA 

Basin Crossing 
Location 

Total Flow 
Capacity 
(gpm)2 

Existing 
Peak Flow 

(gpm) 

Total 
Remaining 
Capacity3 

(gpm) 

Adjusted 
Remaining 
Capacity4 

(gpm) 

Remaining 
Capacity in 

EDUs5,6 

1 North  
(Line 2) 673 262 411 307 2,456 

3 Middle 
(Line 5) 573 291 281 210 1,680 

4 South  
(Line 3) 1,112 326 786 587 4,694 

1.  Assumes no rainfall derived infiltration and inflow (RDII). 
2.  gpm: gallons per minute 
3.  Total remaining capacity equals total flow capacity minus peak flow.  
4.  Adjusted remaining capacity equals total remaining capacity divided by 1.34 (average peaking factor).  
5.  EDUs: equivalent dwelling units 
6.  Remaining capacity in terms of EDUs was calculated by dividing the adjusted capacity by 0.125 gpm per EDU. 
7.  Total flow capacity for the north crossing is limited to the pump station firm capacity.   
 

Table 3 
Remaining Capacity Under Existing Flow Conditions with 5-year RDII1 

MCSD Sewer Collection System 
McKinleyville, CA 

Basin Crossing 
Location 

Total Flow 
Capacity 
(gpm)2 

Existing 
Peak Flow 

(gpm) 

Total 
Remaining 
Capacity3 

(gpm) 

Adjusted 
Remaining 
Capacity4 

(gpm) 

Remaining 
Capacity in 

EDUs5,6 

1 North  
(Line 2) 673 596 77 57 458 

3 Middle 
(Line 5) 573 471 101 76 604 

4 South  
(Line 3) 1,112 864 249 186 1,484 

1.  Includes rainfall derived infiltration and inflow (RDII) based on a 5-year rainfall event. 
2.  gpm: gallons per minute 
3.  Total remaining capacity equals total flow capacity minus peak flow.  
4.  Adjusted remaining capacity equals total remaining capacity divided by 1.34 (average peaking factor).  
5.  EDUs: equivalent dwelling units 
6.  Remaining capacity in terms of EDUs was calculated by dividing the adjusted capacity by 0.125 gpm per EDU. 
7.  Total flow capacity for the north crossing is limited to the pump station firm capacity.   
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Table 4 
Remaining Capacity Under Existing Flow Conditions with 25-year RDII1 

MCSD Sewer Collection System 
McKinleyville, CA 

Basin Crossing 
Location 

Total Flow 
Capacity 
(gpm)2 

Existing 
Peak Flow 

(gpm) 

Total 
Remaining 
Capacity3 

(gpm) 

Adjusted 
Remaining 
Capacity4 

(gpm) 

Remaining 
Capacity in 

EDUs5,6 

1 North  
(Line 2) 673 699 -26 ---8 --- 

3 Middle 
(Line 5) 573 527 45 34 270 

4 South  
(Line 3) 1,112 1,027 86 64 511 

1.  Includes rainfall derived infiltration and inflow (RDII) based on a 25-year rainfall event. 
2.  gpm: gallons per minute 
3.  Total remaining capacity equals total flow capacity minus peak flow.  
4.  Adjusted remaining capacity equals total remaining capacity divided by 1.34 (average peaking factor).  
5.  EDUs: equivalent dwelling units 
6.  Remaining capacity in terms of EDUs was calculated by dividing the adjusted capacity by 0.125 gpm per EDU. 
7.  Total flow capacity for the north crossing is limited to the pump station firm capacity.   
8.  ---: not applicable 
 

Table 5 
Remaining Capacity Under Existing Flow Conditions with 100-year RDII1 

MCSD Sewer Collection System 
McKinleyville, CA 

Basin Crossing 
Location 

Total Flow 
Capacity 
(gpm)2 

Existing 
Peak Flow  

(gpm) 

Total 
Remaining 
Capacity3 

(gpm) 

Adjusted 
Remaining 
Capacity4 

(gpm) 

Remaining 
Capacity in 

EDUs5,6 

1 North  
(Line 2) 673 794 -121 ---8 --- 

3 Middle 
(Line 5) 573 580 -7 --- --- 

4 South  
(Line 3) 1,112 1,172 -59 --- --- 

1.  Includes rainfall derived infiltration and inflow (RDII) based on a 100-year rainfall event. 
2.  gpm: gallons per minute 
3.  Total remaining capacity equals total flow capacity minus peak flow.  
4.  Adjusted remaining capacity equals total remaining capacity divided by 1.34 (average peaking factor).  
5.  EDUs: equivalent dwelling units 
6.  Remaining capacity in terms of EDUs was calculated by dividing the adjusted capacity by 0.125 gpm per EDU. 
7.  Total flow capacity for the north crossing is limited to the pump station firm capacity.   
8.  ---: not applicable 
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