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TECHNICAL MEMORANDUM 

TO: Jana Braaten— Port of Seattle 

FROM: Tim Arendt, Melanie Knecht, Tom Dietrich— Gresham Smith 

DATE: March 13, 2024 

SUBJECT: IWS ALTERNATIVES ANALYSIS  

SEATTLE-TACOMA INTERNATIONAL AIRPORT 

Gresham Smith Project No. 44846.22 

At the request of the Port of Seattle (Port), Gresham Smith recently performed an alternatives 

analysis to evaluate potential cost-saving alternatives for the Industrial Wastewater Treatment 

Plant (IWTP) Enhancements project at the Seattle-Tacoma International Airport (SEA). The 

purpose of this memo is to summarize the analysis assumptions, methodology, and performance 

results, to facilitate Port decision-making on potential changes to the IWTP Enhancements project 

scope. 

Background  

The Port is planning to implement enhancements to the IWTP, which is part of the Industrial 

Wastewater System (IWS) at SEA. The existing IWTP includes the following major elements: 

• Two existing lagoons (Lagoons 1 and 2) that are designated as storage units for “high 

BOD” runoff (IWS runoff that exceeds the NPDES permit limit of 45 mg/L biochemical 

oxygen demand (BOD) and is not able to be discharged to surface water);  

• One existing lagoon (Lagoon 3) that is designated as a storage unit for “low BOD” 

storage (IWS runoff that is below the NPDES permit limit of 45 mg/L BOD and could be 

discharged to surface water); 

• Dissolved air flotation (DAF) system and associated solids management system that are 

used to process both low BOD and high BOD runoff before it is discharged off-site;  

• Conveyance infrastructure to route flows to the sanitary sewer and surface water; and 

• Monitoring instrumentation and controls to facilitate operations and flow routing. 

Enhancements to the IWTP are primarily being driven by the following factors: 

• Anticipated reduction in allowable BOD mass loading in future King County Industrial 

Waste Discharge (IWD) Permit for discharges from the IWTP to the sanitary sewer; 



 
 
 
 
 

• Forecasted increases in flight operations at SEA and associated changes in deicer 

application quantities, as well as a projected expansion of IWS drainage areas; 

• Observed limitations in existing IWTP high BOD IWS runoff storage capacity, including 

overflows from high BOD storage (Lagoons 1 and 2) to low BOD storage (Lagoon 3); 

and 

• Desire to enhance IWTP performance and reduce risk of non-compliance with the Port’s 

Industrial NPDES permit and IWD permit given the other factors above. 

Gresham Smith developed a concept for these enhancements, which were summarized in the 

Basis of Design (BoD) Report dated August 2023.  The IWTP Enhancements “BoD Concept” 

involves the following major components: 

• New aerated gravel bed (AGB) biological treatment system; 

• Upgrades to existing IWTP dissolved air flotation (DAF) system and associated solids 

management system; 

• High BOD storage tank (“AGB Tank”); 

• Split and expansion of Lagoon 3 to form a reduced storage capacity Lagoon 3 and new 

Lagoon 4; 

• Pump stations, force mains, and gravity conveyance;  

• Additional monitoring instrumentation and controls to facilitate expanded operations, flow 

routing, and treatment system management; and 

• No changes to existing Lagoons 1 and 2. 

Based on draft costs developed for the BoD Concept, the Port is seeking to identify modifications 

that could result in significant capital cost savings without a significant reduction in the system’s 

ability to meet primary performance objectives (as described below). The Port asked for Gresham 

Smith’s assistance with evaluating the performance of potential cost-reduction alternatives, as 

well as developing quantities for successful alternatives to support the evaluation of cost impacts. 

Alternatives Analysis Methodology 

This alternatives analysis was performed using a modified version of the deicer model that was 

used to develop the original BoD concept. The model uses historical hourly weather data from 52 

winter seasons at SEA to represent a range of future winter weather conditions. It simulates deicer 

application operations and runoff volumes based on these weather conditions, and then routes 

flows to storage, treatment, and discharge destinations based on assumed system infrastructure 

and operations. For more details on this model, please refer to the BoD Report. 

A version of the model was created to represent each of the alternatives and variations that were 

evaluated in this analysis. Other than the Existing Conditions model, all other models represent 

future flight operations and projected development associated with the Sustainable Airport Master 

Plan (SAMP) “Near Term Projects” (NTP) development milestone, which is currently expected to 
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align with the year 2032. NTP flight operations are specifically based on the “SAMP NTP 

Constrained Operation Growth Scenario” (COGS) as provided by the Port in December 2023.  

Alternatives Analysis Performance Objectives 

Gresham Smith used the deicer model to evaluate capital cost-reduction alternatives for their 

ability to meet the following primary performance objectives:  

• Maintain compliance with NPDES permit by avoiding an overflow to surface water. 

For an alternative to be successful, it needs to demonstrate that it has sufficient storage 

capacity to avoid an overflow to surface water for the 52 evaluated seasons. The 

maximum percent of total storage capacity that was utilized by each alternative across 

all 52 seasons was used as an indication of the potential risk of overflow. The BoD 

concept results in a maximum 77% of total storage capacity being utilized during the 

analysis, which demonstrates some resiliency to handle more extreme weather 

conditions or an increase in future development or operations before an overflow would 

occur. The Port would prefer that the selected alternative also has some inherent 

resiliency to reduce the risk of an overflow and associated non-compliance. For 

purposes of this analysis, an overflow was assumed to occur when the % of total storage 

capacity utilized reaches 100%.1 The BoD concept and all alternatives assumed that low 

BOD and high BOD runoff is segregated by concentration into designated low BOD and 

high BOD storage units under normal conditions, but available storage capacity is 

shared as necessary under emergency conditions (regardless of concentration) to avoid 

an overflow.  

• Maintain compliance with IWD permit flow limit and future load limit. The analysis 

assumed that discharges to the sanitary sewer would continue to comply with the IWD 

permit flow limit (4 MGD). The Port would prefer that alternatives also comply with the 

future daily load limit (10,000 lbs/day) if possible, to maintain consistency with the 

performance of the BoD concept and reduce the need for further coordination with King 

County. However, if the alternative resulted in an unacceptable risk of overflow to 

surface water (total storage capacity approaching 100% full), the Port was willing to 

explore simulating the benefits of increasing the daily load to the King County POTW on 

an infrequent basis. Any actual changes to the 10,000 lbs BOD/day limit would need to 

be approved by King County. 

Evaluated Alternatives 

The following capital cost reduction alternative configurations for the IWTP enhancements were 

evaluated for performance, in comparison to the primary performance objectives and the original 

 

 
1 The Port has the ability to use an emergency drain valve to perform a controlled release of water from 
Lagoon 3 before it is full to avoid use of the emergency overflow. For purposes of this analysis, the Port 
wanted to account for use of the full storage capacity of Lagoon 3 up to the maximum storage elevation. 



 
 
 
 
 

BoD concept. As a general strategy, if an alternative was determined to not meet the performance 

objectives, the alternative was modified to enhance performance if possible, or else was ruled out 

as infeasible or unsuccessful. 

Alternative 1 – “No Lagoon Split” 

Based on the draft cost estimate provided by the Port, the Port targeted the “Lagoon 3 Split” 

portion of the project to be evaluated for removal as a capital cost-reduction alternative 

(Alternative 1). The Lagoon 3 Split was originally included in the IWTP enhancements to address 

the existing high BOD storage capacity deficiency that was identified under previous projects, 

including the SEA Utility Master Plan.   

Under existing conditions, high BOD storage units Lagoons 1 and 2 do not have sufficient capacity 

to manage high BOD runoff during many deicing seasons, resulting in high BOD runoff being 

routed to low BOD storage unit Lagoon 3. When this occurs, Lagoon 3 becomes contaminated 

with high BOD runoff, is no longer able to discharge to surface water, and must discharge to the 

sanitary sewer in accordance with IWD permit limitations. This creates a cascading flow 

management issue, as incoming flows also become contaminated, and volume builds up in 

Lagoon 3, increasing the time to empty the lagoon and increasing the risk of an overflow to surface 

water. As such, the Port had originally sought to increase the high BOD storage capacity to 

improve flexibility for flow management and maintaining compliance with both discharge permits. 

The “Lagoon 3 Split” concept involved adding a berm across Lagoon 3 to reduce the size of the 

dedicated low BOD storage and significantly increase the total high BOD storage capacity in the 

form of new Lagoon 4.  

Alternative 1 involves taking out the Lagoon 3 Split and associated lagoon modifications and 

conveyance infrastructure, but retaining the other elements of the BoD Concept including the AGB 

Tank and AGB treatment system.  This “No Lagoon Split” alternative would mean that Lagoon 3 

would continue to be designated as a low BOD storage unit, but would also continue to be used 

for excess high BOD storage when the designated high BOD storage units are full. This alternative 

would still offer improved flow management and storage flexibility compared to existing conditions 

based on the inclusion of the AGB Tank (5 Mgal of high BOD storage) and especially the AGB 

treatment system. The AGB system provides on-site BOD treatment for high BOD runoff, allowing 

it to be discharged directly to surface water in accordance with NPDES permit limits. This provides 

an additional discharge destination for IWS high BOD runoff (once it has been treated) compared 

to existing conditions, under which all high BOD runoff must be discharged to the sanitary sewer 

and is subject to sanitary sewer flow and load limits. As a result, the AGB and AGB Tank are 

expected to help address the shortfall in high BOD capacity by helping to keep water levels down 

in the other storage units. The premise of Alternative 1 was that these performance benefits 

provided by the AGB and AGB Tank might partially offset the loss in flow management efficiency 

associated with not splitting Lagoon 3, and still allow system performance to be improved over 

existing conditions.  

Alternative 1 is associated with the following potential changes to cost elements that were 

included in the original BoD Concept (please refer to the BoD Report for additional details on 

original BoD Concept elements): 
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• No earthwork associated with splitting and expanding Lagoon 3, and elimination of 
majority of site disturbance and restoration costs. 

• Elimination of costs associated with re-lining Lagoons and 3 with geosynthetic materials 
(liner, geosynthetic clay liner, geocomposite drainage layer, geoweb), and reconstructing 
concrete drivable layers. 

• Elimination of elements specific to Lagoon 4 including inlet and outlet structures, Lagoon 
4 Pump Station and associated structures, Underdrain Pump Station, and Leak 
Detection Pump Station. 

• Retaining Lagoon 4 Force Main but adding in connection from existing Lagoon 3 Force 
Main to allow Lagoon 3 Pump Station to be used to route flow to AGB Tank. 

• Addition of gravity flow conveyance and valve vaults to allow flow to be routed directly 
from Lagoons 1 and 2 to the AGB Tank for treatment of high BOD runoff (in place of 
routing high BOD runoff from Lagoon 4 to AGB Tank). 

Quantities developed for Alternative 1 in support of developing costs are summarized in 

Attachment A. 

Alternative 2 – “No Lagoon Split with Deicing Pad Vault” 

Alternative 2 was identified as a modification to enhance the performance of Alternative 1 by 

providing additional high BOD storage capacity and flow segregation to offset the loss of the 

Lagoon 3 Split. This alternative involves adding a high BOD storage vault to temporarily store 

high BOD runoff from existing deicing pads at Taxiway A, and then release the runoff into the IWS 

and downstream lagoons when capacity frees up. The premise of this alternative is that storing 

high BOD runoff within the upstream IWS near the source would reduce the extent of runoff 

contamination at the lagoons downstream, reducing the concentration of runoff stored in the 

lagoons and allowing it to be treated and discharged more efficiently in accordance with discharge 

permit limits. Alternative 2 therefore represents a configuration where a deicing pad storage vault 

is implemented instead of splitting Lagoon 3. 

Our analysis for Alternative 2 assumed that six aircraft would be deiced per hour at the Taxiway 

A deicing pads, on an ongoing basis. The analysis assumed that aircraft would be diverted from 

North Service Basin (NSB) deicing areas to the pads for deicing. If less than six aircraft were 

being deiced in a given hour in the NSB, aircraft were routed from the South Service Basin (SSB) 

to the deicing pad, if possible. The analysis assumed that the deicing pads have a total collection 

area of 1.9 acres.  

The Port has already constructed two channel drains, diversion structures with manual gate 

valves, and gravity conveyance at each of the deicing pads to allow runoff from the pads to be 

routed into the IWS (as opposed to the storm drainage system (SDS)) during the deicing season. 

Additional infrastructure is planned in a separate Port project to install a third channel drain and 

associated valves and piping. Beyond the infrastructure that the Port is already implementing, 

Alternative 2 includes the following additional major cost elements: 

• All of the same cost modifications as Alternative 1, as a baseline; 



 
 
 
 
 

• IWS runoff monitoring structure downstream of where runoff from the deicing pads 

combines into a single IWS pipe; 

• Total Organic Carbon (TOC) monitor, prefabricated structure, sample lines, and sample 

return lines, to collect and return samples from the monitoring structure to assess if the 

runoff TOC concentration is high enough to be considered high BOD (using TOC as a 

proxy for BOD); 

• Diversion structure containing up to two automatically controlled gate valves to route 

flow from the combined IWS line to the storage vault based on TOC concentration; 

• Gravity conveyance to route flows between structures; 

• Underground storage vault (600,000 gal based on modeling) with an elastomeric coating 

within underground storage vault to protect against concrete corrosion associated with 

degradation of high BOD runoff in the vault; and 

• Lift station to pump runoff out of the vault and back into the downstream IWS when 

capacity frees up. 

These cost elements associated with Alternative 2 are illustrated in Figure 1. The locations shown 

assume that existing FAA communication lines as well as power lines crossing the proposed vault 

location are feasible to relocate around the vault. The quantities developed for Alternative 2 are 

summarized in Attachment A. 
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Figure 1 – Alternative 2 Diversion and Storage Infrastructure 

Performance Results for Cost-Reduction Alternatives 

Alternatives 1 and 2 were simulated in the deicer model across 52 seasons of winter weather and 

were evaluated against the primary performance objectives.  

Risk of Overflow to Surface Water 

Table 1 illustrates the results of the performance analysis for each alternative with respect to 

overflows to surface water and maximum % storage utilization across all 52 seasons.  For 

comparison purposes, results are also included for the existing IWTP system with existing flight 

operations and development, the BoD Concept as proposed in the BoD Report with future flight 



 
 
 
 
 

operations and development, and a future “no action” scenario with existing IWTP infrastructure 

but future flight operations and development.  

Table 1 – Overflows to Surface Water and Maximum Storage Utilization 

Scenario % of Seasons with 

Overflow to 

Surface Water 

Maximum % of Storage 

Capacity Utilized 

During Analysis 

Existing Conditions 1  0 97% 

“Future No Action” Scenario 1 58% (30) 234% 

BoD Concept 2 0 77% 

Alternative 1 “No Lagoon Split” 3 0 100% 

Alternative 2 “No Lagoon Split with Deicing 

Pad Vault” 4 
0 72% 

1. Existing IWTP storage units (Lagoons 1-3) provide a total storage capacity of 81.8 Mgal. 

2. BoD Concept storage units (Lagoons 1&2, AGB Tank, Modified Lagoon 3, and Lagoon 4) provide a total 

storage capacity of 86.2 Mgal. 

3. Alternative 1 storage units (Lagoons 1-3 and AGB Tank) have a total storage capacity of 86.8 MGal. 

4. Alternative 2 storage units (Lagoons 1-3, AGB Tank, and Deicing Pad Vault) have a total storage capacity of 

87.4 Mgal. 

As shown in Table 1, the existing IWTP storage capacity is nearly fully utilized under existing 

conditions development and operations. Under future conditions operations and development, if 

the IWTP Enhancements are not implemented (“Future No Action”), over half of the seasons 

would result in an overflow to surface water, which demonstrates the importance of implementing 

the IWTP Enhancements.  

The BoD Concept and both cost-reduction alternatives offer improved performance compared to 

the “Future No Action” scenario. They also avoid an overflow to surface water under future flight 

operations and development conditions. The BoD Concept demonstrates a significant reduction 

in the risk of overflow compared to the “Future No Action” existing system, with only 77% of 

available storage capacity utilized. It also offers improved resiliency and lower risk of overflow 

compared to the existing conditions IWTP.  

In comparison, Alternative 1 (“No Lagoon Split”) offers little resiliency beyond the conditions 

evaluated, with storage utilization at nearly 100% full. Alternative 1 offers an improvement in 

performance compared to existing conditions, because it is able to address future conditions flight 

operations and IWS development. This is primarily due to the added discharge destination for 

high BOD runoff that is offered by the AGB treatment system. However, eliminating the lagoon 
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split results in more flow volume becoming contaminated as well as more inefficiency in flow 

management compared to the BoD Concept.  As a result, this alternative reflects a significant 

reduction in resiliency compared to the BoD Concept, which may not be acceptable to the Port.  

Alternative 2, with the added high BOD vault in the upstream IWS, offers improved resiliency on 

par with the BoD concept. Under Alternative 2, there is less BOD load flowing downstream to 

contaminate stored runoff at the lagoons. It is expected that the reduction in BOD concentration 

at the lagoons allows the contaminated runoff to be processed more quickly at the AGB as well 

as discharged more quickly to the sanitary sewer in accordance with IWD permit limits. These 

impacts would help to keep water levels down (i.e., reduce storage utilization) and reduce the 

potential for incoming flow to become contaminated. 

Impact of Increased Daily Loads to King County 

Based on the limited resilience offered by Alternative 1, the alternative was modified to explore 

the benefits and impacts of an increase in the daily load discharged to King County. The selection 

of one of these alternatives would require the Port to coordinate with King County to arrange for 

advanced approval of infrequent exceedances of the future 10,000 lbs BOD / day load limit. This 

may also require King County to accommodate provisions for this in the Port’s IWD Permit.  

Table 2 below illustrates the results of % storage utilization for these variations on Alternative 1 

with higher loads to King County. The original results for Alternatives 1 and 2 based on the future 

load limit of 10,000 lbs BOD / day (with original Alternative 1 renamed to “Alternative 1A”) are also 

included for comparison purposes.  

Table 2 – Maximum Storage Utilization for Variations on Cost-Reduction Alternatives 

Alternative Maximum Daily BOD 

Load to King County 

Sanitary Sewer 

Maximum % of Storage Capacity 

Utilized During Analysis 

Alt. 1A 1 10,000 100% 

Alt. 1B 1 12,000 87% 

Alt. 1C 1 15,000 77% 

Alt. 1D 1 18,000 75% 

Alt. 2 2 10,000 72% 

1. Alternative 1 storage units (Lagoons 1-3 and AGB Tank) have a total storage capacity of 86.8 MGal. 

2. Alternative 2 storage units (Lagoons 1-3, AGB Tank, and Deicing Pad Vault) have a total storage capacity of 

87.4 Mgal. 



 
 
 
 
 

As shown in Table 2, increases in the daily load discharged to King County sanitary sewer do 

allow significant increases in resiliency for Alternative 1, with the maximum storage utilization on 

par with the results of Alternative 2 and the BOD Concept for discharges over 15,000 lbs BOD 

per day. It should be noted that only 1 of the 52 seasons evaluated for Alternative 1A resulted in 

the storage utilization exceeding 80% full. For that reason, it is expected that the need to 

discharge more than 10,000 lbs/day would be very infrequent. 

Discharges to Sanitary Sewer  

Table 3 illustrates the results of the performance analysis for each alternative with respect to 

flows and loads that are allowed to be discharged to the sanitary sewer. Values in the table reflect 

total discharges over the course of the 52 seasons analyzed, to capture variations based on 

varying weather and deicing conditions. Fees were also estimated based on 2024 King County 

sewer rates ($0.00983/gal) and BOD surcharge fees ($0.44190/lb BOD).  This sensitivity of a 

potential change in the allowable BOD discharged to the sanitary sewer was only analyzed for 

the Alternative 1 configuration (i.e., no splitting of Lagoon 3 / no deicing pad storage).   

Table 3 – Comparison of Total Discharges to Sanitary Sewer Over 52 Seasons 

Alternative Daily BOD 

Load Limit 

(lbs BOD / 

day) 

Total Load 

Discharged      

(M lbs) 

(with % 

Difference 

from Alt. 

1A) 

Average 

Daily Flow 

Rate (MGD) 

Total Volume 

Discharged       

(M gal) 

(with % 

Difference from 

Alt. 1A) 

Total Fee for 

Flow and Load1      

($M) 

(with % 

Difference from 

Alt. 1A) 

Alt. 1A 10,000 7.7 1.2 999 $13.2 

Alt. 1B 12,000 8.1 (+4%) 1.4 1008 (+1%) $13.5 (+2%) 

Alt. 1C 15,000 8.1 (+5%) 1.6 982 (-2%) $13.3 (0%) 

Alt. 1D 18,000 8.5 (+10%) 1.8 994 (-1%) $13.5 (+2%) 

Alt. 2 10,000 4.0 (-49%) 1.4 617 (-38%) $7.8 (-41%) 

1. Accounts for King County fees for flow and BOD but does not account for TSS surcharges. 

As shown in Table 3, with each increase in daily load limit for Alternative 1, the total load 

discharged to King Couty over 52 seasons also increases, as would be expected.  The average 

daily flow rate also increases with each increase in the daily load limit, but remains significantly 

less than the maximum allowable flow limit (4 MGD). This indicates that discharges to the sanitary 
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sewer are BOD load-limited much of the time, so when the BOD mass load limit is increased, a 

greater volume is able to be discharged to the sanitary sewer on a daily basis within the allowable 

flow limit. The increase in daily flow rate is likely the reason that the percent of storage utilized is 

reduced with each increase in daily load limit (as shown in Table 2). Under extreme conditions, 

high concentration volumes are able to be discharged to King County more rapidly, which results 

in less volume building up in the lagoons and leaves less load in the lagoons with the potential to 

contaminate incoming flow to the lagoons.  

Despite the increase in average daily flow rate, the total volume discharged to King County over 

the course of 52 seasons does not exhibit significant variations between Alternatives 1A, 1B, 1C 

and 1D, and neither does the total fee. The volume discharged significantly outweighs the load 

discharged (by a factor of over 100) and is the primary factor driving the fee. As such, the fee is 

not a key differentiator between Alternatives 1A, 1B, 1C, and 1D. 

Alternative 2 results show a potentially significant reduction in discharges to the sanitary sewer 

and fees to King County in comparison to Alternative 1. This is likely due to the reduction in load 

flowing downstream, which reduces the volume of water contaminated at the lagoons and 

requires less water to be discharged to the sanitary sewer. 

The reduction in sanitary sewer discharges for Alternative 2 assumes that runoff stored in the 

vault is processed by the AGB and not discharged to the sanitary sewer. To minimize variables 

of seasonal weather and operator decision-making, our analysis assumed that runoff captured in 

the underground storage vault would be held all season long and then released into the IWS at 

the end of the season. When the runoff in the vault is released into the IWS, it will be very high in 

concentration, and dilution may be beneficial to improve the rate of treatment at the AGB. This 

very high BOD runoff could be captured in Lagoon 1 or 2 to reserve Lagoon 3 for non-deicing 

stormwater, and low BOD water could be pumped from Lagoon 3 into Lagoons 1 and 2 to dilute 

the runoff to a lower concentration.   

The Port may decide to release stored runoff from the deicing pad storage vault during the middle 

of the season into the IWS, if there is sufficient capacity available at downstream lagoons and 

significant deicing conditions are not anticipated. If a significant deicing event or precipitation 

event occurs while high-concentration runoff is still in the lagoons waiting to be treated by the 

AGB, it presents a risk that a capacity issue could occur. Such a scenario may result in 

significantly reduced benefits compared to the results above, including reduced resiliency and 

increased fees to King County. If releases from the vault are to occur during the season, it is 

recommended that they only occur in small manageable volumes that can be processed quickly 

before the next deicing event occurs.   

Conclusions 

The “No Lagoon Split” concept (Alternative 1) offers the potential for significant capital cost 

savings compared to the BoD Concept, although the version of the “No Lagoon Split” concept 

that uses the future 10,000 lbs/day load limit to King County (Alternative 1A) does not offer any 

resiliency to manage runoff beyond the conditions evaluated in our analysis. If the Port decides 



 
 
 
 
 

to proceed with this alternative, it is recommended to coordinate with King County to obtain 

flexibility to exceed the 10,000 lbs/day load limit on an infrequent basis as needed to avoid an 

overflow to surface water. If that is not approved, Alternative 1 will not provide resiliency for 

changing conditions. 

The ”No Lagoon Split with Deicing Pad Vault” concept (Alternative 2) offers a greater degree of 

resiliency, on par with the BoD Concept. It also offers the potential for a significant reduction in 

total discharge fees to King County, provided that the runoff collected by the vault is able to be 

diluted and treated by the AGB. The results of this alternative are dependent on assumptions 

made for purposes of our analysis, including deicing pad collection area (1.9 ac), number of 

aircraft deiced on an ongoing basis (6 aircraft/hour), and timing for releasing flow from the vault 

into the IWS (assumed to be at end of season or at time when not likely to impact incoming flows). 

If actual conditions vary, this alternative may not offer the same extent of benefits shown in the 

results of the deicing simulations.  
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 Attachment A-1  

Revised Quantities for IWTP Enhancements  

Updates for Basis of Design 

 

  



SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities - Updated March 2024

Equipment, Instruments, and Valves - Quantities

Equipment
Description Quantity

Diversion Slide Gates and Actuators 2

Diversion TOC Sample Pumps 2

Lagoon 4 Effluent Pumps 2

Lagoon 4 Underdrain Pump Station Pumps 2

Rotary Lobe Blower Package 4

AGB Tank Pump Station Pumps 2

AGB Dosing Pump Station Pumps 6

AGB Recirculation Pumps 12

Effluent Pump Station Pumps 2

AGB Dosing TOC Sample Pumps 2

Nutrient Feed Pumps 2

Chemical Mixing Pump 1

Dosing Structure Submerged Mechanical Mixer 1

AGB Tank Underdrain Pump Station Pumps 2

Effluent Pump Station TOC Sample Pumps 2

New DAF Units 6

Flash Tank Mixers 2

Leak detection pump station pumps 2

Instruments
Description Quantity

Online TOC Monitor 1

Submersible Level Transducer 11

Pressure Indicating Transmitter: Fluid 10

Pressure Indicating Transmitter: Air 1

Magnetic Flow Meter 11

Radar Level Sensor 1

Ultrasonic Level Sensor 7

Thermal Mass Flow Meter 6

DO Probe 12

pH Probe 1

Temperature Probe 13

Valves 
2

Associated Structure Type Size (in) Quantity Automated?

AGB Storage Tank Solids Drain Sump Plug 12 1 No

Lagoon 3&4 Overflow Pipe Plug 24 1 No

AGB Tank Influent Valve Vault Plug 18 2 Yes

AGB Direct Discharge Valve Vault Plug 18 2 Yes

AGB Effluent Routing Valve Vault Plug 18 3 Yes

AGB Effluent to Lagoon 2 Valve Vault Plug 18 1 Yes

AGB Effluent to Lagoon 2 Valve Vault Plug 24 1 Yes

Lagoons 3&4 Force Main Connection Valve Vault Plug 18 1 Yes

Lagoons 3&4 Force Main Connection Valve Vault Plug 20 1 Yes

Lagoon 4 Recirculation Valve Vault Plug 18 2 Yes

DAF Influent Flow Control Valves Plug 8 2 Yes

NOTES:

2.) The valve list is focused on flow routing valve vaults and excludes valves associated with pump stations (isolation plug 

valves, check valves, air release valves) and AGB cells/hydraulic control structures. See "Structures" tab for a list of 

structures and further information on exclusions.

Fontaine/AUMA, Series 20/SA10.2

Goulds AGS 1 HP

FLYGT NP 3315

3.8 HP, 250 gpm sumbersible pumps

2 HP, submersible pump

AERZEN GM150S_DN300

FLYGT NP 3202 

Flowrox FXM2-S

Price Pump Company RC200

FLYGT SR 4220

3.3 HP, 250 gpm sumbersible pumps

30 HP, 1,067 gpm units

1/3 HP, Lightning Model EV5P25

75 gpm pumps

Total of 3 are required but we are assuming that 2 

existing TOC monitors can be repurposed.

Equipment Model

FLYGT Concerter DP N5050

Tsurumi 150AB41.5-61

FLYGT NP 3315

2 HP, submersible pump

L4, L4PS, ATPS, DS, AGB Cells (6), EPS

Notes / Locations

One for each AGB cell and AGB HCS

One in control building for DS samples

One integrated with each DO or pH probe

1.) For further information on infrastructure locations, functions, and flow routing, refer to Basis of Design Report (June 

2023) and associated drawings.

L4PS, AT, ATPS, DS (6), EPS

Control building blower manifold

L4PS, ATPS, DS (6), EPS, DAF Influent (2)

AT

AGB Cell HCS (6), Control Building nutrient tank

Control building aeration line to each cell (6)

1 of 7



SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities - Updated March 2024

Conveyance - Quantities

Pipe Run 
1

Pipe 

Diameter 
1 

(in)

Length 
1,6 

(LF)

Pipe 

Material 
2

Number of 

Manholes 
1

Manhole 

Size (in) 
1

Length of Pipe (ft) at 

Depth of 0-10 ft

Length of Pipe (ft) at 

Depth of 11-20 ft

Length of Pipe (ft) at 

Depth of 21-50 ft

Length of Trenchless 

Pipe (ft) 
3

Lagoon Trunk Replacement 60 118 DI 3 72 0 61 57

Overflow Pipe Rerouting 24 268 DI 2 60 0 195 73

Lagoon 4 Influent 42 63 DI 0 N/A 13 43 7

Lagoon 3 Influent 60 1,190 DI 10 72 339 595 256

Existing Lagoon 3 Forcemain Rerouting 20 293 DI 293

Puget Sound Outfall Pipe Rerouting 24 1,335 DI 6 60 0 0 685 650

Lagoon 3 and 4 Connection Pipe 
4

24 150 DI 1 60 150 0 0

Lagoon 4 Underdrain Trunk Perf Pipe 
5

12 485 Corr HDPE 0 N/A 485 0 0

Lagoon 4 Underdrain Trunk NonPerf Pipe Under Slope 
5

12 50 Corr HDPE 0 N/A 50 0 0

Lagoon 4 Underdrain Laterals Perf Pipe  
5

4 2,466 Corr HDPE 0 N/A 2466 0 0

Lagoon 4 Underdrain Laterals NonPerf Pipe Under Slope 
5

4 1,019 Corr HDPE 0 N/A 1019 0 0

Lagoon 4 Underdrain Gravity to UDPS NonPerf Pipe 
5

12 327 Corr HDPE 2 48 60 119 147

Lagoon 4 Underdrain Force Main 6 913 DI 913

Lagoon 4 Leak Detection Gravity 12 240 DI 1 48 44 89 107

Lagoon 4 Leak Detection Pump Station Force Main 12 10 DI 10

Lagoon 4 Gravity Discharge 36 385 DI 2 60 91 140 154

Lagoon 4 Discharge Forcemain 18 1,902 DI 1,602 300

Lagoon 4 Forcemain to Lagoon 3 Forcemain Connection 18 20 DI 20

Lagoon 4 Discharge Recycling Forcemain 18 75 DI 75

AGB Tank to AGB Tank Pump Station 
5

24 59 DI 0 N/A 59 0 0

AGB Tank Solids Sump Drain Pipe 
5

12 23 DI 0 N/A 23 0 0

AGB Tank Pump Station Forcemain 18 835 DI 835

AGB Tank Underdrain Gravity - PVC SDR-35 Perforated Pipe 12 1,564 PVC 0 N/A 1564 0 0

AGB Tank Underdrain Gravity to UDPS - PVC SDR-35 Pipe 12 48 PVC 0 N/A 48 0 0

AGB Tank Underdrain Forcemain 18 15 DI 15

AGB Dosing Forcemain 8 2,338 DI 2,338

AGB Dosing Forcemain 6 386 DI 386

AGB Nutrient Feed - Reinforced, Clear PVC Tubing 3/8 30 PVC 30

AGB Nutrient Feed Carrier Piping - SCH-80 PVC 2 30 PVC 30

AGB Air Supply 12 2,250 HDPE-HT 2,250

AGB Air Supply 12 30 SS 30

AGB Transfer 12 105 DI 105

AGB Effluent Gravity 12 1,318 DI 6 48 1,318 0 0

AGB Effluent Gravity 14 206 DI 2 48 206 0 0

AGB Effluent Gravity 18 290 DI 2 48 290 0 0

AGB Effluent Gravity 24 315 DI 2 48 315 0 0

AGB Effluent Forcemain to Effluent Routing Valve Vault 18 1,788 DI 1,488 300

Effluent Routing Valve Vault to IWS Pump Station Low BOD Compartment 18 311 DI 311

Effluent Routing Valve Vault to IWS Pump Station High BOD Compartment 18 273 DI 273

Effluent Routing Valve Vault to Effluent Lagoon 2 Valve Vault 18 20 DI 20
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SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities - Updated March 2024

Conveyance - Quantities

Pipe Run 
1

Pipe 

Diameter 
1 

(in)

Length 
1,6 

(LF)

Pipe 

Material 
2

Number of 

Manholes 
1

Manhole 

Size (in) 
1

Length of Pipe (ft) at 

Depth of 0-10 ft

Length of Pipe (ft) at 

Depth of 11-20 ft

Length of Pipe (ft) at 

Depth of 21-50 ft

Length of Trenchless 

Pipe (ft) 
3

Existing Sludge Pit Pump Station to Gravity Thickener 8 35 DI 35

Gravity Thickener Sludge Waste to Sludge Holding Tank 12 17 DI 17

Gravity Thickener Effluent to Sludge Pit Pump Station 12 30 DI 0 N/A 30

AGB 8" HDPE-HT 8 2,502 HDPE-HT 2,502

AGB 10" SCH-80 PVC 10 720 PVC 720

AGB 6" SCH-80 PVC 6 630 PVC 630

AGB 4" SCH-80 PVC 4 7,200 PVC 7,200

AGB 1.5" Custom Perforated SCH-40 PVC 1.5 41,952 PVC 41,952

AGB 4" Custom Perforated SCH-80 PVC 4 8,832 PVC 8,832

AGB 6" Perforated SDR-35 PVC 6 9,288 PVC 0 N/A 9,288

AGB 10" SDR-35 PVC 10 654 PVC 0 N/A 654

AGB 10" Perforated SCR-35 PVC 10 690 PVC 0 N/A 690

Notes:

1.) Pipe sizes, 2D lengths, and depths based on pipe network layout in CAD as shown on drawings in Basis of Design Report (June 2023). 

3.) Trenchless pipe lengths are from the Engineering Report. Trenchless method is assumed to be microtunneling, but feasibility needs to be verified based on geotechnical investigation.

4.) Pipe will be installed as embankment is constructed, so no trenching or trenchless techniques will be required.

5.) Pipe will be installed within open excavation (for lagoon or tank) so trench depth will be limited.

6.) Lengths are based on the 2D lengths from pipe networks from CAD and do not include piping located within structures, valve vaults, pump stations, the Control Building, or within the AGB cells.

2.) Pipe runs inside of pump stations, valve vaults, and hydraulic control structures are excluded from quantities above.
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SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities - Updated March 2024

Structures - Quantities

Concrete Structures

Structure Name 
2

Dimensions Depth (ft) Type Notes

Diversion Structure 12' x 12' 25 Cast-in-Place

42" Pipe Lagoon 4 Influent Structure
Cast-in-Place

Similar to ex. L3 influent structure 

(See STIA-0009-C-12)

60" Pipe Lagoon 3 Influent Structure
Cast-in-Place

Similar to ex. L3 influent structure 

(See STIA-0009-C-12)

42" Pipe Lagoon 4 Effluent Structure
Cast-in-Place

Similar to ex. L3 effluent structure 

(See STIA-0009-C-20)

Lagoon 4 Leak Detection Sump 5' ID 5 Precast

Lagoon 4 Underdrain Sump 5' ID 5 Precast

Lagoon 4 Leak Detection Pump Station 8' ID 36 Precast

Lagoon 4 Underdrain Pump Station 10' ID 39 Precast

Lagoon 4 Mechanical Screen 12' ID 52 Precast

Lagoon 4 Discharge Pump Station 12' ID 52 Precast

Lagoon 4 Pump Station Valve Vault 10' x 20' 7 Precast

Lagoon 4 Pump Station Flow Vault 9' x 9' 7 Precast

Lagoon 3-4 Force Main Valve Vault 10' x 10' 7 Precast

Lagoon 3 Force Main Connection Vault 7' x 10' 7 Precast

Lagoon 4 Recirculation Vault 10' x 10' 7 Precast

AGB Tank Influent Valve Vault 
5 18' x 18' 11 Cast-in-Place

AGB Tank Underdrain pump station 10' ID 40 Precast

AGB Tank Pump Station/Valve Vault 15' x 40' 40 Cast-in-Place

AGB Tank Pump Station Flow Vault 9' x 9' 7 Precast

AGB Direct Discharge Valve Vault 15' x 12.75' 7 Precast

Dosing Structure 33' x 29' 14 Cast-in-Place

Dosing Structure Valve Vault 33' x 8' 10 Cast-in-Place

Dosing Structure Flow Vault 33' x 6.3' 11 Cast-in-Place

AGB Hydraulic Control Structures (6) 9.4' x 9.5' 9 Precast

AGB Hydraulic Control Structure Valve Vault (3) 5.4' x 9.5' 5 Precast

AGB Effluent Pump Station 12' ID 32 Precast

AGB Effluent Pump Station Valve Vault 10' x 20' 7 Precast

AGB Effluent Pump Station Flow Vault 9' x 9' 7 Precast

AGB Effluent Routing Valve Vault 10' x 20' 7 Precast

Effluent Lagoon 2 Valve Vault 8' x 12' 7 Precast

Buildings
Structure Name Dimensions Depth (ft)

Control Building 30' x 155' 18

Prefabricated Structures
Structure Name Dimensions Height (ft)

Diversion Structure Monitoring Shelter 10' x 14' 8

AGB Effluent TOC Monitoring Shelter 10' x 14' 8

Nutrient Chemical Storage Tank 10' ID 11

Prestressed Concrete Tank
Line Item Quantity Units

AWWA D110 Type III Tank 1 EA

Elastomeric Coating Inside Tank 46802 SF

Solids Handling System
Line Item Dimensions Height (ft)

Gravity Thickener 25' ID 12

Solids System Sludge Holding Tank 12' ID 14

Notes:

Type

Precast concrete panel building. Includes chemical 

room, control room, bathroom, electrical room, 

blower room, storage

1.) For structure locations and functions, refer to Basis of Design Report (June 2023) and associated drawings.

5 Mgal, 200' diameter, 24.5' sidewall height 

Coating similar to CIM 1000 on walls and floor

Description

Type

Prefabricated Fiberglass

Prefabricated Fiberglass

Polyethylene

2.) Pumps, major instruments, and major flow routing valves are identified within the "Equipment,Valves,&Instruments" tab. Valves and 

appurtenances inside of structures including pump stations, pump station valve vaults, hydraulic control structures, and AGB cells are not 

explicitly accounted for in quantities.  

3.) Recirculation sumps for AGB cells (one per cell, 72" dia. corrugated HDPE with 6' depth and fiberglass lid) are not accounted for in quantities.

Cast-in-Place Concrete

Prefabricated HDPE

Description

4 of 7



SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities - Updated March 2024

Ex. Site Demolition - Quantities

AGB Site Demo
Line Item Quantity Unit Comment

Clearing and Grubbing 30,726 SY Disturbed vegetated area

Asphalt 2,751 CY Assumed 6" thickness

Building Foundations 24,059 CY

Foundations vary in height.  Assumed 5 ft for 

quantity. 

Utility Relocation - Electrical 631 LF

Utility Relocation - Telecom 32 LF

Lagoon 3 Site Demo
Line Item Quantity Unit Comment

Clearing and Grubbing 55,960 SY Disturbed vegetated area

Asphalt 60 CY Assumed 6" thickness

Concrete 4,117 CY Assumed 4" thickness per details

Gravel Road 9,396 SY

Electrical Building 1 EA Approx. dimensions 21'x21'

Existing Lagoon 3 Influent Structure 1 EA See STIA-0009-C-12

Relocate Electrical Ductbank 1,087 LF

Length of ductbank to be relocated north of 

expanded lagoon (approx. 3 lines in ductbank)

Relocate Telecom Ductbank 442 LF

Length of ductbank to be relocated north of 

expanded lagoon (approx. 6 lines in ductbank)

IWTP Site Demo
Line Item Quantity Unit Comment

Clearing and Grubbing 3,055 SY Area of disturbance at IWTP

Alum Tank Foundation 3 CY Assume 1' thickness

Concrete Flooring 4 CY

Assume 6' x 6' cut for each DAF's connection 

points into 6" thick concrete

Existing DAFs 6 EA

Existing Flash tanks 2 EA

Existing Flocculation tanks 2 EA

Existing Solids Decant tanks 2 EA

Relocate Alum Tank 1 EA

Notes:

1.) Quantities estimated from existing survey basemap supplied by Port.

2.) Refer to existing site plans in Basis of Design Report (June 2023) for locations and further info on infrastructure 

to be demolished and relocated.
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SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities - Updated March 2024

Proposed Site Features - Quantities

AGB Site:
Line Item Quantity Unit Comments

Cut 
2

48,241 CY Existing vs proposed final grade

Fill 
2

55,684 CY

Existing vs proposed final grade. Assumes deficit is available from excess 

cut at Lagoon 3.

Asphalt Road 931 CY Assumed 6" thickness

Gravel Shoulder 710 CY Assumed 6" thickness

Seeding and Mulching 38,241 SY Limits of disturbance outside of pavement, cells, tank, building

AGB Cells:

Geomembrane Liner 19,067 SY 2D footprint at outer toe of slope, with 10% waste

Geotextile Liner 38,133 SY Similar area to geomembrane liner but installed on both sides

AGB Cell Gravel 27,298 CY Assumes 5.5 ft gravel depth, same volume for all 6 cells

Lagoon 3 Site:
Line Item Quantity Unit Comments

Cut 
2

67,651 CY Existing vs proposed final grade

Fill 
2

4,510 CY Existing vs proposed final grade but excluding embankment

Hauling 29,778 CY Excess cut on-site 

Disposal at Hardfill 29,778 CY To be conservative assumes excess cut not able to be used elsewhere.

Gravel Road 873 CY Road around expanded Lagoon 4, assumes 8" thickness

Gravel Shoulders 377 CY 4' shoulder on roads, assumes 6" thickness

Seeding and Mulching 34,102 SY Limits of disturbance, subtract asphalt, gravel, and concrete

Embankment 33,363 CY Volume of the berm between lagoons

Lagoon 4:

4" Geoweb (for CCCS) 8,741 SY For concrete cellular confinement system (CCCS) in driveable areas

Concrete in CCCS 971 CY Within geoweb, 4" thick concrete, driveable areas

Fiber Mesh Concrete 1,044 CY

4" thick concrete in portions of floor and ramp area that are not 

driveable

6" Sand Layer 3,022 CY Installed under floor and ramp areas, 6" thick layer

Geomembrane Liner 35,823 SY 100 mil single-sided textured HDPE, inlcude 10% waste

Geocomposite Layer 35,823 SY 200 mil, include 10% waste

Geosynthetic Clay Liner 35,823 SY Include 10% waste

2' Gravel Drainage Layer 11,754 CY Assumes gravel drainage layer  under lagoon floor only.

Bird Netting System 29,376 SY

This is the full extents of area to be covered by the netting system. 

System to be consistent with existing system at Lagoon 3.

Lagoon 3:

4" Geoweb (for CCCS) 8,671 SY For concrete cellular confinement system (CCCS) in driveable areas

Concrete in CCCS 963 CY Within geoweb, 4" thick concrete, driveable areas

Fiber Mesh Concrete 1,033 CY

4" thick concrete in portions of floor and ramp area that are not 

driveable

6" Sand 2,994 CY Installed under floor and ramp areas, 6" thick layer

Geomembrane Liner 40,394 SY 100 mil single-sided textured HDPE, inlcude 10% waste

Geocomposite Layer 40,394 SY 200 mil, include 10% waste

Geosynthetic Clay Liner 40,394 SY Include 10% waste

Bird Netting System 33,096 SY

This is the full extents of area to be covered by the netting system. 

System to be consistent with existing system at Lagoon 3.

IWTP Site:
Line Item Quantity Unit Comments

Structure Excavation 218 CY Volume of gravity thickener structure itself

Concrete Pad for Sludge Holding Tank 4 CY 6" reinforced concrete pad with additional 1.5' width

New Alum Tank Foundation 3 CY Assume 1' thickness

IWTP Concrete Flooring Replacement 4 CY

Assume 6' x 6' cut for each DAF's connection points into 6" thick 

concrete

Seeding and Mulching 3,055 SY Area around gravity thickener and Lagoon 2 Routing Valve Vault

Notes:

2.) Cut and fill quantities are based on a comparison of existing and proposed grading surfaces, and do not account for structure 

excavation, except for the volume of storage tanks (AGB Tank and gravity thickener) have been subtracted from cut volumes. Please 

note that existing surface appears to reflect top of foundation elevations, so total volume of cut may be an overestimate (to be refined 

during detailed design).

1.) Proposed site quantities were estimated based on CAD linework illustrated on proposed site plans in Basis of Design Report (June 

2023). 
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SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities - Updated March 2024

Abbreviations and Units

Acronym Term

AGB Aerated gravel bed

AT Aboveground tank

DAF Dissolved air flotation

DI Ductile iron

DO Dissolved oxygen

DS Dosing structure

EPS Effluent pump station

HCS Hydraulic control structure

L3 Lagoon 3

L4 Lagoon 4

PS Pump station

SS Stainless steel

TOC Total organic carbon

Units Term

CY cubic yards

EA each

ft feet

gpm gallons per minute

HP horsepower

in inches

LF Linear feet

Mgal million gallons

SY square yards

7 of 7



 
 
 
 
 

Attachment A-2  

Quantities for IWTP Enhancements  

Alternative 1 

 

  



SEA IWTP Expansion Preliminary Quantities

Alternative 1 "No Lagoon Split"

March 2024

Equipment, Instruments, and Valves - Quantities

Equipment
Description Quantity

Diversion Slide Gates and Actuators 0

Diversion TOC Sample Pumps 0

Lagoon 4 Effluent Pumps 0

Lagoon 4 Underdrain Pump Station Pumps 0

Rotary Lobe Blower Package 4

AGB Tank Pump Station Pumps 2

AGB Dosing Pump Station Pumps 6

AGB Recirculation Pumps 12

Effluent Pump Station Pumps 2

AGB Dosing TOC Sample Pumps 2

Nutrient Feed Pumps 2

Chemical Mixing Pump 1

Dosing Structure Submerged Mechanical Mixer 1

AGB Tank Underdrain Pump Station Pumps 2

Effluent Pump Station TOC Sample Pumps 2

New DAF Units 6

Flash Tank Mixers 2

Leak detection pump station pumps 0

Instruments
Description Quantity

Online TOC Monitor 0

Submersible Level Transducer 9

Pressure Indicating Transmitter: Fluid 9

Pressure Indicating Transmitter: Air 1

Magnetic Flow Meter 11

Radar Level Sensor 1

Ultrasonic Level Sensor 7

Thermal Mass Flow Meter 6

DO Probe 12

pH Probe 1

Temperature Probe 13

Valves 
2

Associated Structure Type Size (in) Quantity Automated?

AGB Storage Tank Solids Drain Sump Plug 12 1 No

Lagoon 3&4 Overflow Pipe Plug 24 0 No

AGB Tank Influent Valve Vault Plug 18 2 Yes

AGB Tank Influent Valve Vault Plug 24 1 Yes

AGB Direct Discharge Valve Vault Plug 18 2 Yes

AGB Effluent Routing Valve Vault Plug 18 3 Yes

AGB Effluent to Lagoon 2 Valve Vault Plug 18 1 Yes

AGB Effluent to Lagoon 2 Valve Vault Plug 24 1 Yes

Lagoons 3&4 Force Main Connection Valve Vault Plug 18 1 Yes

Lagoons 3&4 Force Main Connection Valve Vault Plug 20 1 Yes

Lagoon 4 Recirculation Valve Vault Plug 18 2 Yes

DAF Influent Flow Control Valves Plug 8 2 Yes

Lagoon 1 Diversion Valve Vault Plug 24 1 Yes

Lagoon 2 Diversion Valve Vault Plug 24 1 Yes

Lagoons 1&2 to AGB Tank Valve Vault Plug 24 1 Yes

NOTES:

1.) For further information on infrastructure locations, functions, and flow routing, refer to Basis of Design Report (June 

2023) and associated drawings.

AT, ATPS, DS (6), EPS

Control building blower manifold

ATPS, DS (6), EPS, DAF Influent (2), L1&L2FV

AT

AGB Cell HCS (6), Control Building nutrient tank

Control building aeration line to each cell (6)

ATPS, DS, AGB Cells (6), EPS

Notes / Locations

One for each AGB cell and AGB HCS

One in control building for DS samples

One integrated with each DO or pH probe

Equipment Model

FLYGT Concerter DP N5050

Tsurumi 150AB41.5-61

FLYGT NP 3315

2 HP, submersible pump

2.) The valve list is focused on flow routing valve vaults and excludes valves associated with pump stations (isolation plug 

valves, check valves, air release valves) and AGB cells/hydraulic control structures. See "Structures" tab for a list of 

structures and further information on exclusions.

Not included

Not included

Not included

Not included

2 HP, submersible pump

AERZEN GM150S_DN300

FLYGT NP 3202 

Flowrox FXM2-S

Price Pump Company RC200

FLYGT SR 4220

3.3 HP, 250 gpm sumbersible pumps

30 HP, 1,067 gpm units

1/3 HP, Lightning Model EV5P25

Not included

Total of 2 are required but we are assuming that 2 

existing TOC monitors can be repurposed.

1 of 7



SEA IWTP Expansion Preliminary Quantities

Alternative 1 "No Lagoon Split"

March 2024

Conveyance - Quantities

Pipe Run 
1

Pipe 

Diameter 
1 

(in)

Length 
1,6 

(LF)

Pipe 

Material 
2

Number of 

Manholes 
1

Manhole 

Size (in) 
1

Length of Pipe (ft) at 

Depth of 0-10 ft

Length of Pipe (ft) at 

Depth of 11-20 ft

Length of Pipe (ft) at 

Depth of 21-50 ft

Length of Trenchless 

Pipe (ft) 
3

Lagoon Trunk Replacement 60 0 DI 3 72 0 0 0

Overflow Pipe Rerouting 24 0 DI 2 60 0 0 0

Lagoon 4 Influent 42 0 DI 0 N/A 0 0 0

Lagoon 3 Influent 60 0 DI 10 72 0 0 0

Existing Lagoon 3 Forcemain Rerouting 20 293 DI 293

Puget Sound Outfall Pipe Rerouting 24 0 DI 6 60 0 0 0 0

Lagoon 3 and 4 Connection Pipe 
4

24 0 DI 1 60 0 0 0

Lagoon 4 Underdrain Trunk Perf Pipe 
5

12 0 Corr HDPE 0 N/A 0 0 0

Lagoon 4 Underdrain Trunk NonPerf Pipe Under Slope 
5

12 0 Corr HDPE 0 N/A 0 0 0

Lagoon 4 Underdrain Laterals Perf Pipe  
5

4 0 Corr HDPE 0 N/A 0 0 0

Lagoon 4 Underdrain Laterals NonPerf Pipe Under Slope 
5

4 0 Corr HDPE 0 N/A 0 0 0

Lagoon 4 Underdrain Gravity to UDPS NonPerf Pipe 
5

12 0 Corr HDPE 2 48 0 0 0

Lagoon 4 Underdrain Force Main 6 0 DI 0

Lagoon 4 Leak Detection Gravity 12 0 DI 1 48 0 0 0

Lagoon 4 Leak Detection Pump Station Force Main 12 0 DI 0

Lagoon 4 Gravity Discharge 36 0 DI 2 60 0 0 0

Lagoon 4 Discharge Forcemain 18 1,902 DI 1,602 300

Lagoon 4 Forcemain to Lagoon 3 Forcemain Connection 18 20 DI 20

Lagoon 4 Discharge Recycling Forcemain 18 75 DI 75

AGB Tank to AGB Tank Pump Station 
5

24 59 DI 0 N/A 59 0 0

AGB Tank Solids Sump Drain Pipe 
5

12 23 DI 0 N/A 23 0 0

AGB Tank Pump Station Forcemain 18 835 DI 835

AGB Tank Underdrain Gravity - PVC SDR-35 Perforated Pipe 12 1,564 PVC 0 N/A 1564 0 0

AGB Tank Underdrain Gravity to UDPS - PVC SDR-35 Pipe 12 48 PVC 0 N/A 48 0 0

AGB Tank Underdrain Forcemain 18 15 DI 15

AGB Dosing Forcemain 8 2,338 DI 2,338

AGB Dosing Forcemain 6 386 DI 386

AGB Nutrient Feed - Reinforced, Clear PVC Tubing 3/8 30 PVC 30

AGB Nutrient Feed Carrier Piping - SCH-80 PVC 2 30 PVC 30

AGB Air Supply 12 2,250 HDPE-HT 2,250

AGB Air Supply 12 30 SS 30

AGB Transfer 12 105 DI 105

AGB Effluent Gravity 12 1,318 DI 6 48 1,318 0 0

AGB Effluent Gravity 14 206 DI 2 48 206 0 0

AGB Effluent Gravity 18 290 DI 2 48 290 0 0

AGB Effluent Gravity 24 315 DI 2 48 315 0 0

AGB Effluent Forcemain to Effluent Routing Valve Vault 18 1,788 DI 1,488 300

Effluent Routing Valve Vault to IWS Pump Station Low BOD Compartment 18 311 DI 311

Effluent Routing Valve Vault to IWS Pump Station High BOD Compartment 18 273 DI 273

Effluent Routing Valve Vault to Effluent Lagoon 2 Valve Vault 18 20 DI 20
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SEA IWTP Expansion Preliminary Quantities

Alternative 1 "No Lagoon Split"

March 2024

Conveyance - Quantities

Pipe Run 
1

Pipe 

Diameter 
1 

(in)

Length 
1,6 

(LF)

Pipe 

Material 
2

Number of 

Manholes 
1

Manhole 

Size (in) 
1

Length of Pipe (ft) at 

Depth of 0-10 ft

Length of Pipe (ft) at 

Depth of 11-20 ft

Length of Pipe (ft) at 

Depth of 21-50 ft

Length of Trenchless 

Pipe (ft) 
3

Existing Sludge Pit Pump Station to Gravity Thickener 8 35 DI 35

Gravity Thickener Sludge Waste to Sludge Holding Tank 12 17 DI 17

Gravity Thickener Effluent to Sludge Pit Pump Station 12 30 DI 0 N/A 30

AGB 8" HDPE-HT 8 2,502 HDPE-HT 2,502

AGB 10" SCH-80 PVC 10 720 PVC 720

AGB 6" SCH-80 PVC 6 630 PVC 630

AGB 4" SCH-80 PVC 4 7,200 PVC 7,200

AGB 1.5" Custom Perforated SCH-40 PVC 1.5 41,952 PVC 41,952

AGB 4" Custom Perforated SCH-80 PVC 4 8,832 PVC 8,832

AGB 6" Perforated SDR-35 PVC 6 9,288 PVC 0 N/A 9,288

AGB 10" SDR-35 PVC 10 654 PVC 0 N/A 654

AGB 10" Perforated SCR-35 PVC 10 690 PVC 0 N/A 690

Lagoon 1&2 Gravity to AGB Tank 24 816 DI 1 60 516 300

Notes:

1.) Pipe sizes, 2D lengths, and depths based on pipe network layout in CAD as shown on drawings in Basis of Design Report (June 2023). 

3.) Trenchless pipe lengths are from the Engineering Report. Trenchless method is assumed to be microtunneling, but feasibility needs to be verified based on geotechnical investigation.

4.) Pipe will be installed as embankment is constructed, so no trenching or trenchless techniques will be required.

5.) Pipe will be installed within open excavation (for lagoon or tank) so trench depth will be limited.

6.) Lengths are based on the 2D lengths from pipe networks from CAD and do not include piping located within structures, valve vaults, pump stations, the Control Building, or within the AGB cells.

2.) Pipe runs inside of pump stations, valve vaults, and hydraulic control structures are excluded from quantities above.
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SEA IWTP Expansion Preliminary Quantities

Alternative 1 "No Lagoon Split"

March 2024

Structures - Quantities

Concrete Structures

Structure Name 
2

Dimensions Depth (ft) Type Notes

Diversion Structure Structure removed

42" Pipe Lagoon 4 Influent Structure Structure removed

60" Pipe Lagoon 3 Influent Structure Structure removed

42" Pipe Lagoon 4 Effluent Structure Structure removed

Lagoon 4 Leak Detection Sump Structure removed

Lagoon 4 Underdrain Sump Structure removed

Lagoon 4 Leak Detection Pump Station Structure removed

Lagoon 4 Underdrain Pump Station Structure removed

Lagoon 4 Mechanical Screen Structure removed

Lagoon 4 Discharge Pump Station Structure removed

Lagoon 4 Pump Station Valve Vault Structure removed

Lagoon 4 Pump Station Flow Vault Structure removed

Lagoon 3-4 Force Main Valve Vault Structure removed

Lagoon 3 Force Main Connection Vault 7' x 10' 7 Precast

Lagoon 4 Recirculation Vault 10' x 10' 7 Precast

AGB Tank Influent Valve Vault 
5 23' x 18' 11 Cast-in-Place

AGB Tank Underdrain pump station 10' ID 40 Precast

AGB Tank Pump Station/Valve Vault 15' x 40' 40 Cast-in-Place

AGB Tank Pump Station Flow Vault 9' x 9' 7 Precast

AGB Direct Discharge Valve Vault 15' x 12.75' 7 Precast

Dosing Structure 33' x 29' 14 Cast-in-Place

Dosing Structure Valve Vault 33' x 8' 10 Cast-in-Place

Dosing Structure Flow Vault 33' x 6.3' 11 Cast-in-Place

AGB Hydraulic Control Structures (6) 9.4' x 9.5' 9 Precast

AGB Hydraulic Control Structure Valve Vault (3) 5.4' x 9.5' 5 Precast

AGB Effluent Pump Station 12' ID 32 Precast

AGB Effluent Pump Station Valve Vault 10' x 20' 7 Precast

AGB Effluent Pump Station Flow Vault 9' x 9' 7 Precast

AGB Effluent Routing Valve Vault 10' x 20' 7 Precast

Effluent Lagoon 2 Valve Vault 8' x 12' 7 Precast

Lagoon 1 Diversion Valve Vault 10' x 10' 7 Precast

Lagoon 2 Diversion Valve Vault 10' x 10' 7 Precast

Lagoons 1&2 to AGB Tank Valve Vault 12' x 24' 7 Precast

Lagoons 1&2 to AGB Tank Flow Vault 10' x 10' 7 Precast

Buildings
Structure Name Dimensions Depth (ft)

Control Building 30' x 155' 18

Prefabricated Structures
Structure Name Dimensions Height (ft)

Diversion Structure Monitoring Shelter

AGB Effluent TOC Monitoring Shelter 10' x 14' 8

Nutrient Chemical Storage Tank 10' ID 11

Prestressed Concrete Tank
Line Item Quantity Units

AWWA D110 Type III Tank 1 EA

Elastomeric Coating Inside Tank 46802 SF

Solids Handling System
Line Item Dimensions Height (ft)

Gravity Thickener 25' ID 12

Solids System Sludge Holding Tank 12' ID 14

Notes:

2.) Pumps, major instruments, and major flow routing valves are identified within the "Equipment,Valves,&Instruments" tab. Valves and 

appurtenances inside of structures including pump stations, pump station valve vaults, hydraulic control structures, and AGB cells are not 

explicitly accounted for in quantities.  

3.) Recirculation sumps for AGB cells (one per cell, 72" dia. corrugated HDPE with 6' depth and fiberglass lid) are not accounted for in quantities.

Cast-in-Place Concrete

Prefabricated HDPE

Description

Type

Precast concrete panel building. Includes chemical 

room, control room, bathroom, electrical room, 

blower room, storage

1.) For structure locations and functions, refer to Basis of Design Report (June 2023) and associated drawings.

5 Mgal, 200' diameter, 24.5' sidewall height 

Coating similar to CIM 1000 on walls and floor

Description

Type

Structure removed

Prefabricated Fiberglass

Polyethylene
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SEA IWTP Expansion Preliminary Quantities

Alternative 1 "No Lagoon Split"

March 2024

Ex. Site Demolition - Quantities

AGB Site Demo
Line Item Quantity Unit Comment

Clearing and Grubbing 30,726 SY Disturbed vegetated area

Asphalt 2,751 CY Assumed 6" thickness

Building Foundations 24,059 CY

Foundations vary in height.  Assumed 5 ft for 

quantity. 

Utility Relocation - Electrical 631 LF

Utility Relocation - Telecom 32 LF

Lagoon 3 Site Demo
Line Item Quantity Unit Comment

Clearing and Grubbing 4,754 SY Disturbed vegetated area

Asphalt 0 CY Demo no longer required

Concrete 0 CY Demo no longer required

Gravel Road 2,663 SY

Electrical Building 0 EA Demo no longer required

Existing Lagoon 3 Influent Structure 0 EA Demo no longer required

Relocate Electrical Ductbank 0 LF Demo no longer required

Relocate Telecom Ductbank 0 LF Demo no longer required

IWTP Site Demo
Line Item Quantity Unit Comment

Clearing and Grubbing 4,397 SY Area of disturbance at IWTP

Alum Tank Foundation 3 CY Assume 1' thickness

Concrete Flooring 4 CY

Assume 6' x 6' cut for each DAF's connection 

points into 6" thick concrete

Existing DAFs 6 EA

Existing Flash tanks 2 EA

Existing Flocculation tanks 2 EA

Existing Solids Decant tanks 2 EA

Relocate Alum Tank 1 EA

Notes:

1.) Quantities estimated from existing survey basemap supplied by Port.

2.) Refer to existing site plans in Basis of Design Report (June 2023) for locations and further info on infrastructure 

to be demolished and relocated.
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SEA IWTP Expansion Preliminary Quantities

Alternative 1 "No Lagoon Split"

March 2024

Proposed Site Features - Quantities

AGB Site:
Line Item Quantity Unit Comments

Cut 
2

48,241 CY Existing vs proposed final grade

Fill 
2

55,684 CY

Existing vs proposed final grade. Assumes deficit is available from excess 

cut at Lagoon 3.

Asphalt Road 931 CY Assumed 6" thickness

Gravel Shoulder 710 CY Assumed 6" thickness

Seeding and Mulching 38,241 SY Limits of disturbance outside of pavement, cells, tank, building

AGB Cells:

Geomembrane Liner 19,067 SY 2D footprint at outer toe of slope, with 10% waste

Geotextile Liner 38,133 SY Similar area to geomembrane liner but installed on both sides

AGB Cell Gravel 27,298 CY Assumes 5.5 ft gravel depth, same volume for all 6 cells

Lagoon 3 Site:
Line Item Quantity Unit Comments

Cut 
2

0 CY No Grading for Lagoon 3 / 4

Fill 
2

0 CY No Grading for Lagoon 3 / 4

Hauling 0 CY No Grading for Lagoon 3 / 4

Disposal at Hardfill 0 CY No Grading for Lagoon 3 / 4

Gravel Road 592 CY Road west of Lagoon 3, assumes 8" thickness

Gravel Shoulders 154 CY 4' shoulder on roads, assumes 6" thickness

Seeding and Mulching 3,841 SY Disturbed area, gravel

Embankment 0 CY No Grading for Lagoon 3 / 4

Lagoon 4:

4" Geoweb (for CCCS) 0 SY No Lagoon 4

Concrete in CCCS 0 CY No Lagoon 4

Fiber Mesh Concrete 0 CY  

6" Sand Layer 0 CY No Lagoon 4

Geomembrane Liner 0 SY No Lagoon 4

Geocomposite Layer 0 SY No Lagoon 4

Geosynthetic Clay Liner 0 SY No Lagoon 4

2' Gravel Drainage Layer 0 CY No Lagoon 4

Bird Netting System 0 SY No Lagoon 4

Lagoon 3:

4" Geoweb (for CCCS) 0 SY No Lagoon 3 Mods

Concrete in CCCS 0 CY No Lagoon 3 Mods

Fiber Mesh Concrete 0 CY No Lagoon 3 Mods

6" Sand 0 CY No Lagoon 3 Mods

Geomembrane Liner 0 SY No Lagoon 3 Mods

Geocomposite Layer 0 SY No Lagoon 3 Mods

Geosynthetic Clay Liner 0 SY No Lagoon 3 Mods

Bird Netting System 0 SY No Lagoon 3 Mods

IWTP Site:
Line Item Quantity Unit Comments

Structure Excavation 218 CY Volume of gravity thickener structure itself

Concrete Pad for Sludge Holding Tank 4 CY 6" reinforced concrete pad with additional 1.5' width

New Alum Tank Foundation 3 CY Assume 1' thickness

IWTP Concrete Flooring Replacement 4 CY

Assume 6' x 6' cut for each DAF's connection points into 6" thick 

concrete

Seeding and Mulching 4,397 SY Equal to clearing grubbing

Notes:

2.) Cut and fill quantities are based on a comparison of existing and proposed grading surfaces, and do not account for structure 

excavation, except for the volume of storage tanks (AGB Tank and gravity thickener) have been subtracted from cut volumes. Please 

note that existing surface appears to reflect top of foundation elevations, so total volume of cut may be an overestimate (to be refined 

during detailed design).

1.) Proposed site quantities were estimated based on CAD linework illustrated on proposed site plans in Basis of Design Report (June 

2023). 
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Abbreviations and Units

Acronym Term

AGB Aerated gravel bed

AT Aboveground tank

DAF Dissolved air flotation

DI Ductile iron

DO Dissolved oxygen

DS Dosing structure

EPS Effluent pump station

HCS Hydraulic control structure

L3 Lagoon 3

L4 Lagoon 4

PS Pump station

SS Stainless steel

TOC Total organic carbon

Units Term

CY cubic yards

EA each

ft feet

gpm gallons per minute

HP horsepower

in inches

LF Linear feet

Mgal million gallons

SY square yards
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SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities

Alternative 2 "No Lagoon Split with Vault"

March 2024

Equipment, Instruments, and Valves - Quantities

Equipment
Description Quantity

Diversion Slide Gates and Actuators 0

Diversion TOC Sample Pumps 0

Lagoon 4 Effluent Pumps 0

Lagoon 4 Underdrain Pump Station Pumps 0

Rotary Lobe Blower Package 4

AGB Tank Pump Station Pumps 2

AGB Dosing Pump Station Pumps 6

AGB Recirculation Pumps 12

Effluent Pump Station Pumps 2

AGB Dosing TOC Sample Pumps 2

Nutrient Feed Pumps 2

Chemical Mixing Pump 1

Dosing Structure Submerged Mechanical Mixer 1

AGB Tank Underdrain Pump Station Pumps 2

Effluent Pump Station TOC Sample Pumps 2

New DAF Units 6

Flash Tank Mixers 2

Leak detection pump station pumps 0

TWY A Deicer Detention Vault Diversion TOC Sample Pumps 2

TWY A Deicer Detention Vault Lift Station Primary Pumps 2

TWY A Deicer Detention Vault Lift Station Low Flow  Pump 1

Instruments
Description Quantity

Online TOC Monitor 1

Submersible Level Transducer 10

Pressure Indicating Transmitter: Fluid 9

Pressure Indicating Transmitter: Air 1

Magnetic Flow Meter 11

Radar Level Sensor 1

Ultrasonic Level Sensor 7

Thermal Mass Flow Meter 6

DO Probe 12

pH Probe 1

Temperature Probe 13

Valves 
2

Associated Structure Type Size (in) Quantity Automated?

AGB Storage Tank Solids Drain Sump Plug 12 1 No

Lagoon 3&4 Overflow Pipe Plug 24 0 No

AGB Tank Influent Valve Vault Plug 18 2 Yes

AGB Tank Influent Valve Vault Plug 24 1 Yes

AGB Direct Discharge Valve Vault Plug 18 2 Yes

AGB Effluent Routing Valve Vault Plug 18 3 Yes

AGB Effluent to Lagoon 2 Valve Vault Plug 18 1 Yes

AGB Effluent to Lagoon 2 Valve Vault Plug 24 1 Yes

Lagoons 3&4 Force Main Connection Valve Vault Plug 18 1 Yes

Lagoons 3&4 Force Main Connection Valve Vault Plug 20 1 Yes

Lagoon 4 Recirculation Valve Vault Plug 18 2 Yes

DAF Influent Flow Control Valves Plug 8 2 Yes

Lagoon 1 Diversion Valve Vault Plug 24 1 Yes

Lagoon 2 Diversion Valve Vault Plug 24 1 Yes

Lagoons 1&2 to AGB Tank Valve Vault Plug 24 1 Yes

TWY A Vault Diversion Structure Gate 18 2 Yes

NOTES:

Notes / Locations

One for each AGB cell and AGB HCS

One in control building for DS samples

One integrated with each DO or pH probe

Total of 3 are required but we are assuming that 2 

existing TOC monitors can be repurposed.

ATPS, DS (6), EPS, DAF Influent (2), L1&2FV

AT

AGB Cell HCS (6), Control Building nutrient tank

Control building aeration line to each cell (6)

ATPS, DS, AGB Cells (6), EPS, TWADDVLS

Equipment Model

FLYGT Concerter DP N5050

Tsurumi 150AB41.5-61

FLYGT NP 3315

2 HP, submersible pump

2.) The valve list is focused on flow routing valve vaults and excludes valves associated with pump stations (isolation plug valves, check valves, 

air release valves) and AGB cells/hydraulic control structures. See "Structures" tab for a list of structures and further information on exclusions.

Not included

Not included

Not included

Not included

2 HP, submersible pump

AERZEN GM150S_DN300

FLYGT NP 3202 

Flowrox FXM2-S

Price Pump Company RC200

FLYGT SR 4220

3.3 HP, 250 gpm sumbersible pumps

30 HP, 1,067 gpm units

1.) For further information on infrastructure locations, functions, and flow routing, refer to Basis of Design Report (June 2023) and associated 

drawings.

AT, ATPS, DS (6), EPS

Control building blower manifold

1/3 HP, Lightning Model EV5P25

Not included

Goulds AGS 1 HP

350 gpm pumps

50 gpm pump
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SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities

Alternative 2 "No Lagoon Split with Vault"

March 2024

Conveyance - Quantities

Pipe Run 
1

Pipe 

Diameter 
1 

(in)

Length 
1,6 

(LF)

Pipe 

Material 
2

Number of 

Manholes 
1

Manhole 

Size (in) 
1

Length of Pipe (ft) at 

Depth of 0-10 ft

Length of Pipe (ft) at 

Depth of 11-20 ft

Length of Pipe (ft) at 

Depth of 21-50 ft

Length of Trenchless 

Pipe (ft) 
3

Lagoon Trunk Replacement 60 0 DI 3 72 0 0 0

Overflow Pipe Rerouting 24 0 DI 2 60 0 0 0

Lagoon 4 Influent 42 0 DI 0 N/A 0 0 0

Lagoon 3 Influent 60 0 DI 10 72 0 0 0

Existing Lagoon 3 Forcemain Rerouting 20 293 DI 293

Puget Sound Outfall Pipe Rerouting 24 0 DI 6 60 0 0 0 0

Lagoon 3 and 4 Connection Pipe 
4

24 0 DI 1 60 0 0 0

Lagoon 4 Underdrain Trunk Perf Pipe 
5

12 0 Corr HDPE 0 N/A 0 0 0

Lagoon 4 Underdrain Trunk NonPerf Pipe Under Slope 
5

12 0 Corr HDPE 0 N/A 0 0 0

Lagoon 4 Underdrain Laterals Perf Pipe  
5

4 0 Corr HDPE 0 N/A 0 0 0

Lagoon 4 Underdrain Laterals NonPerf Pipe Under Slope 
5

4 0 Corr HDPE 0 N/A 0 0 0

Lagoon 4 Underdrain Gravity to UDPS NonPerf Pipe 
5

12 0 Corr HDPE 2 48 0 0 0

Lagoon 4 Underdrain Force Main 6 0 DI 0

Lagoon 4 Leak Detection Gravity 12 0 DI 1 48 0 0 0

Lagoon 4 Leak Detection Pump Station Force Main 12 0 DI 0

Lagoon 4 Gravity Discharge 36 0 DI 2 60 0 0 0

Lagoon 4 Discharge Forcemain 18 1,902 DI 1,602 300

Lagoon 4 Forcemain to Lagoon 3 Forcemain Connection 18 20 DI 20

Lagoon 4 Discharge Recycling Forcemain 18 75 DI 75

AGB Tank to AGB Tank Pump Station 
5

24 59 DI 0 N/A 59 0 0

AGB Tank Solids Sump Drain Pipe 
5

12 23 DI 0 N/A 23 0 0

AGB Tank Pump Station Forcemain 18 835 DI 835

AGB Tank Underdrain Gravity - PVC SDR-35 Perforated Pipe 12 1,564 PVC 0 N/A 1564 0 0

AGB Tank Underdrain Gravity to UDPS - PVC SDR-35 Pipe 12 48 PVC 0 N/A 48 0 0

AGB Tank Underdrain Forcemain 18 15 DI 15

AGB Dosing Forcemain 8 2,338 DI 2,338

AGB Dosing Forcemain 6 386 DI 386

AGB Nutrient Feed - Reinforced, Clear PVC Tubing 3/8 30 PVC 30

AGB Nutrient Feed Carrier Piping - SCH-80 PVC 2 30 PVC 30

AGB Air Supply 12 2,250 HDPE-HT 2,250

AGB Air Supply 12 30 SS 30

AGB Transfer 12 105 DI 105

AGB Effluent Gravity 12 1,318 DI 6 48 1,318 0 0

AGB Effluent Gravity 14 206 DI 2 48 206 0 0

AGB Effluent Gravity 18 290 DI 2 48 290 0 0

AGB Effluent Gravity 24 315 DI 2 48 315 0 0

AGB Effluent Forcemain to Effluent Routing Valve Vault 18 1,788 DI 1,488 300

Effluent Routing Valve Vault to IWS Pump Station Low BOD Compartment 18 311 DI 311

Effluent Routing Valve Vault to IWS Pump Station High BOD Compartment 18 273 DI 273

Effluent Routing Valve Vault to Effluent Lagoon 2 Valve Vault 18 20 DI 20
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SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities

Alternative 2 "No Lagoon Split with Vault"

March 2024

Conveyance - Quantities

Pipe Run 
1

Pipe 

Diameter 
1 

(in)

Length 
1,6 

(LF)

Pipe 

Material 
2

Number of 

Manholes 
1

Manhole 

Size (in) 
1

Length of Pipe (ft) at 

Depth of 0-10 ft

Length of Pipe (ft) at 

Depth of 11-20 ft

Length of Pipe (ft) at 

Depth of 21-50 ft

Length of Trenchless 

Pipe (ft) 
3

Existing Sludge Pit Pump Station to Gravity Thickener 8 35 DI 35

Gravity Thickener Sludge Waste to Sludge Holding Tank 12 17 DI 17

Gravity Thickener Effluent to Sludge Pit Pump Station 12 30 DI 0 N/A 30

AGB 8" HDPE-HT 8 2,502 HDPE-HT 2,502

AGB 10" SCH-80 PVC 10 720 PVC 720

AGB 6" SCH-80 PVC 6 630 PVC 630

AGB 4" SCH-80 PVC 4 7,200 PVC 7,200

AGB 1.5" Custom Perforated SCH-40 PVC 1.5 41,952 PVC 41,952

AGB 4" Custom Perforated SCH-80 PVC 4 8,832 PVC 8,832

AGB 6" Perforated SDR-35 PVC 6 9,288 PVC 0 N/A 9,288

AGB 10" SDR-35 PVC 10 654 PVC 0 N/A 654

AGB 10" Perforated SCR-35 PVC 10 690 PVC 0 N/A 690

Lagoon 1&2 Gravity to AGB Tank 24 816 DI 1 60 516 300

TW A Deicer Detention Vault TOC Sample Piping 2 50 HDPE 50

TW A Deicer Detention Vault TOC Sample Return 6 35 PVC 0 N/A 35

TW A Deicer Detention Vault Diversion Pipe to Vault 18 230 DI 0 N/A 230

TW A Deicer Detention Vault to Detention Vault Lift Station Gravity 18 10 DI 0 N/A 0 10

TW A Deicer Detention Vault Lift Station Forcemain 6 20 DI 20

TW A Deicer Detention Vault Lift Station to Discharge Manhole Gravity 18 200 DI 0 N/A 200

Notes:

1.) Pipe sizes, 2D lengths, and depths based on pipe network layout in CAD as shown on drawings in Basis of Design Report (June 2023). 

3.) Trenchless pipe lengths are from the Engineering Report. Trenchless method is assumed to be microtunneling, but feasibility needs to be verified based on geotechnical investigation.

4.) Pipe will be installed as embankment is constructed, so no trenching or trenchless techniques will be required.

5.) Pipe will be installed within open excavation (for lagoon or tank) so trench depth will be limited.

6.) Lengths are based on the 2D lengths from pipe networks from CAD and do not include piping located within structures, valve vaults, pump stations, the Control Building, or within the AGB cells.

2.) Pipe runs inside of pump stations, valve vaults, and hydraulic control structures are excluded from quantities above.
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SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities

Alternative 2 "No Lagoon Split with Vault"

March 2024

Structures - Quantities

Concrete Structures

Structure Name 
2

Dimensions Depth (ft) Type Notes

Diversion Structure Structure removed

42" Pipe Lagoon 4 Influent Structure Structure removed

60" Pipe Lagoon 3 Influent Structure Structure removed

42" Pipe Lagoon 4 Effluent Structure Structure removed

Lagoon 4 Leak Detection Sump Structure removed

Lagoon 4 Underdrain Sump Structure removed

Lagoon 4 Leak Detection Pump Station Structure removed

Lagoon 4 Underdrain Pump Station Structure removed

Lagoon 4 Mechanical Screen Structure removed

Lagoon 4 Discharge Pump Station Structure removed

Lagoon 4 Pump Station Valve Vault Structure removed

Lagoon 4 Pump Station Flow Vault Structure removed

Lagoon 3-4 Force Main Valve Vault Structure removed

Lagoon 3 Force Main Connection Vault 7' x 10' 7 Precast

Lagoon 4 Recirculation Vault 10' x 10' 7 Precast

AGB Tank Influent Valve Vault 
5 23' x 18' 11 Cast-in-Place

AGB Tank Underdrain pump station 10' ID 40 Precast

AGB Tank Pump Station/Valve Vault 15' x 40' 40 Cast-in-Place

AGB Tank Pump Station Flow Vault 9' x 9' 7 Precast

AGB Direct Discharge Valve Vault 15' x 12.75' 7 Precast

Dosing Structure 33' x 29' 14 Cast-in-Place

Dosing Structure Valve Vault 33' x 8' 10 Cast-in-Place

Dosing Structure Flow Vault 33' x 6.3' 11 Cast-in-Place

AGB Hydraulic Control Structures (6) 9.4' x 9.5' 9 Precast

AGB Hydraulic Control Structure Valve Vault (3) 5.4' x 9.5' 5 Precast

AGB Effluent Pump Station 12' ID 32 Precast

AGB Effluent Pump Station Valve Vault 10' x 20' 7 Precast

AGB Effluent Pump Station Flow Vault 9' x 9' 7 Precast

AGB Effluent Routing Valve Vault 10' x 20' 7 Precast

Effluent Lagoon 2 Valve Vault 8' x 12' 7 Precast

Lagoon 1 Diversion Valve Vault 10' x 10' 7 Precast

Lagoon 2 Diversion Valve Vault 10' x 10' 7 Precast

Lagoons 1&2 to AGB Tank Valve Vault 12' x 24' 7 Precast

Lagoons 1&2 to AGB Tank Flow Vault 10' x 10' 7 Precast

TW A Deicer Detention Vault Diversion Structure 5' x 5' 10 Precast

TW A Deicer Detention Vault Lift Station 11' x 19' 20 Precast

TW A TOC Sampling Manhole w/ Sump 4' ID 10 Precast 4' Manhole w/ Sump

TW A Deicer Detention Vault Discharge Manhole 4' ID 10 Precast 4' Manhole

Buildings

Structure Name Dimensions Depth (ft)

Control Building 30' x 155' 18

Prefabricated Structures
Structure Name Dimensions Height (ft)

Diversion Structure Monitoring Shelter

AGB Effluent TOC Monitoring Shelter 10' x 14' 8

Nutrient Chemical Storage Tank 10' ID 11

Deicer Detention Vault TOC Monitoring Shelter 10' x 14' 8

Prestressed Concrete Tank
Line Item Quantity Units

AWWA D110 Type III Tank 1 EA

Elastomeric Coating Inside Tank 46802 SF

Deicer Detention Vault
Line Item Quantity Units

Oldcastle Detention Vault Panel Vault 1 EA

Elastomeric Coating Inside Vault 24672 SF

Solids Handling System
Line Item Dimensions Height (ft)

Gravity Thickener 25' ID 12

Solids System Sludge Holding Tank 12' ID 14

Notes:

2.) Pumps, major instruments, and major flow routing valves are identified within the "Equipment,Valves,&Instruments" tab. Valves and 

3.) Recirculation sumps for AGB cells (one per cell, 72" dia. corrugated HDPE with 6' depth and fiberglass lid) are not accounted for in 

Cast-in-Place Concrete

Prefabricated HDPE

Description

Type

Precast concrete panel building. Includes chemical 

1.) For structure locations and functions, refer to Basis of Design Report (June 2023) and associated drawings.

5 Mgal, 200' diameter, 24.5' sidewall height 

Coating similar to CIM 1000 on walls and floor

Description

Type

Structure removed

Prefabricated Fiberglass

Polyethylene

Prefabricated Fiberglass

Description

600,000 gal, 48' x 140' x 12'

Coating similar to CIM 1000 on walls and floor
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Basis of Design Report

Preliminary Quantities

Alternative 2 "No Lagoon Split with Vault"

March 2024

Ex. Site Demolition - Quantities

AGB Site Demo
Line Item Quantity Unit Comment

Clearing and Grubbing 30,726 SY Disturbed vegetated area

Asphalt 2,751 CY Assumed 6" thickness

Building Foundations 24,059 CY

Foundations vary in height.  Assumed 5 ft for 

quantity. 

Utility Relocation - Electrical 631 LF

Utility Relocation - Telecom 32 LF

Lagoon 3 Site Demo
Line Item Quantity Unit Comment

Clearing and Grubbing 4,754 SY Disturbed vegetated area

Asphalt 0 CY Demo no longer required

Concrete 0 CY Demo no longer required

Gravel Road 2,663 SY

Electrical Building 0 EA Demo no longer required

Existing Lagoon 3 Influent Structure 0 EA Demo no longer required

Relocate Electrical Ductbank 0 LF Demo no longer required

Relocate Telecom Ductbank 0 LF Demo no longer required

IWTP Site Demo
Line Item Quantity Unit Comment

Clearing and Grubbing 4,397 SY Area of disturbance at IWTP

Alum Tank Foundation 3 CY Assume 1' thickness

Concrete Flooring 4 CY

Assume 6' x 6' cut for each DAF's connection 

points into 6" thick concrete

Existing DAFs 6 EA

Existing Flash tanks 2 EA

Existing Flocculation tanks 2 EA

Existing Solids Decant tanks 2 EA

Relocate Alum Tank 1 EA

Deicing Detention Vault Demo
Line Item Quantity Unit Comment

Clearing and Grubbing 1,210 SY Disturbed vegetated areas

Asphalt 667 CY Assumed 6" thickness

Apron Concrete 150 CY

Assumed 29" thickness (21" P-501 Portland 

cement, 8" P-304 cement base)

Relocate Electrical Ductbank 140 LF Length of ductbank to be relocated around DDV

Relocate FAA Ductbank 140 LF Length of ductbank to be relocated around DDV

Relocate 12" IWS Sewer 50 LF

IWS sewer draining the pervious area where DDV 

will be

Notes:

1.) Quantities estimated from existing survey basemap supplied by Port.

2.) Refer to existing site plans in Basis of Design Report (June 2023) for locations and further info on infrastructure 
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SEA IWTP Expansion

Basis of Design Report

Preliminary Quantities

Alternative 2 "No Lagoon Split with Vault"

March 2024

Proposed Site Features - Quantities

AGB Site:
Line Item Quantity Unit Comments

Cut 
2

48,241 CY Existing vs proposed final grade

Fill 
2

55,684 CY

Existing vs proposed final grade. Assumes deficit is available from excess 

cut at Lagoon 3.

Asphalt Road 931 CY Assumed 6" thickness

Gravel Shoulder 710 CY Assumed 6" thickness

Seeding and Mulching 38,241 SY Limits of disturbance outside of pavement, cells, tank, building

AGB Cells:

Geomembrane Liner 19,067 SY 2D footprint at outer toe of slope, with 10% waste

Geotextile Liner 38,133 SY Similar area to geomembrane liner but installed on both sides

AGB Cell Gravel 27,298 CY Assumes 5.5 ft gravel depth, same volume for all 6 cells

Lagoon 3 Site:
Line Item Quantity Unit Comments

Cut 
2

0 CY No Grading for Lagoon 3 / 4

Fill 
2

0 CY No Grading for Lagoon 3 / 4

Hauling 0 CY No Grading for Lagoon 3 / 4

Disposal at Hardfill 0 CY No Grading for Lagoon 3 / 4

Gravel Road 592 CY Road west of Lagoon 3, assumes 8" thickness

Gravel Shoulders 154 CY 4' shoulder on roads, assumes 6" thickness

Seeding and Mulching 3,841 SY Disturbed area, gravel

Embankment 0 CY No Grading for Lagoon 3 / 4

Lagoon 4:

4" Geoweb (for CCCS) 0 SY No Lagoon 4

Concrete in CCCS 0 CY No Lagoon 4

Fiber Mesh Concrete 0 CY No Lagoon 4

6" Sand Layer 0 CY No Lagoon 4

Geomembrane Liner 0 SY No Lagoon 4

Geocomposite Layer 0 SY No Lagoon 4

Geosynthetic Clay Liner 0 SY No Lagoon 4

2' Gravel Drainage Layer 0 CY No Lagoon 4

Bird Netting System 0 SY No Lagoon 4

Lagoon 3:

4" Geoweb (for CCCS) 0 SY No Lagoon 3 Mods

Concrete in CCCS 0 CY No Lagoon 3 Mods

Fiber Mesh Concrete 0 CY No Lagoon 3 Mods

6" Sand 0 CY No Lagoon 3 Mods

Geomembrane Liner 0 SY No Lagoon 3 Mods

Geocomposite Layer 0 SY No Lagoon 3 Mods

Geosynthetic Clay Liner 0 SY No Lagoon 3 Mods

Bird Netting System 0 SY No Lagoon 3 Mods

IWTP Site:
Line Item Quantity Unit Comments

Structure Excavation 218 CY Volume of gravity thickener structure itself

Concrete Pad for Sludge Holding Tank 4 CY 6" reinforced concrete pad with additional 1.5' width

New Alum Tank Foundation 3 CY Assume 1' thickness

IWTP Concrete Flooring Replacement 4 CY

Assume 6' x 6' cut for each DAF's connection points into 6" thick 

concrete

Seeding and Mulching 4,397 SY Equal to clearing grubbing

Deicing Detention Vault Site:

Line Item Quantity Unit Comments

Structure Excavation 1,244 CY Volume of vault itself

Asphalt Replacement 667 CY Assumed 6" thickness, replacing demoed asphalt

Concrete Replacement 150 CY

Assumed 29" thickness (21" P-501 Portland cement, 8" P-304 cement 

base)

Seeding and Mulching 1,210 SY Reseeding pervious area

Notes:

2.) Cut and fill quantities are based on a comparison of existing and proposed grading surfaces, and do not account for structure 

1.) Proposed site quantities were estimated based on CAD linework illustrated on proposed site plans in Basis of Design Report (June 
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Preliminary Quantities

Alternative 2 "No Lagoon Split with Vault"

March 2024

Abbreviations and Units

Acronym Term

AGB Aerated gravel bed

AT Aboveground tank

DAF Dissolved air flotation

DI Ductile iron

DO Dissolved oxygen

DS Dosing structure

EPS Effluent pump station

HCS Hydraulic control structure

L3 Lagoon 3

L4 Lagoon 4

PS Pump station

SS Stainless steel

TOC Total organic carbon

Units Term

CY cubic yards

EA each

ft feet

gpm gallons per minute

HP horsepower

in inches

LF Linear feet

Mgal million gallons

SY square yards
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