




Discuss the key elements in assessing an existing wastewater 

treatment plant outfall and planning for a new outfall into the Columbia River. 

Identify key elements in developing a successful permitting 

process when dealing with multiple regulatory agencies.

Review the preparation of the contract documents associated 

with the challenging in-water construction work  



·

·

·

·





Pasco Washington



WWTP Overview



WWTP Overview



WWTP Overview



NPDES Permit

PARAMETER MONTHLY AVERAGE WEEKLY AVERAGE

Biochemical Oxygen Demand
(BOD5)

30 mg/l
1,131 lb/day
85% removal

45 mg/l
1,696 lb/day

Total Suspended Solids
(TSS)

30 mg/l
1,131 lb/day

85% removal (1)

45 mg/l
1,696 lb/day

Fecal Coliform Bacteria (2) 200 per 100 ml 400 per 100 ml

pH 6.0 to 9.0 6.0 to 9.0



HISTORICAL US CENSUS DATA

• 3.4% growth since 1910

PROJECT FORWARD

• 3% growth
• Flow roughly doubles 

between 2017 and 2040

Population & Flow



• Installed circa 1951

• Pre-McNary Dam

• 24-inch concrete pipe

• Concrete wing wall below 
ordinary low water

• Open cut construction

• 3-port diffuser installed 1997

Existing Outfall





• Identified the existing outfall 
was nearing hydraulic capacity

• Antidegradation Study 
completed

2019 Facility Plan



METHODICALLY STEP THROUGH PLANNING AND DESIGN PROCESS

• Identify Dilution Factor Requirement

• Identify Critical River Condition 

• Mixing Zone Modelling 

• Design recommendation

• Route and alignment

Mixing Zone Study



MEMO: DILUTION FACTOR

• Acute Mixing Zone - 33 ft

• Chronic Mixing Zone  - 330 ft

• Controlling Critical Water Quality Criteria 
(depth), Water Quality Criteria 

― Ammonia

Mixing Zone Study



MEMO: CRITICAL RIVER CONDITION

AMBIENT CONDITIONS

• Velocity
• Depth
• Flow

DATA ANALYSIS

• 7Q10 – Often used in river condition
• 7D10 - Pasco Controlling Condition – Depth due to dam 

backwater, rivers are typically low flow condition

Mixing Zone Study



MEMO: OUTFALL STUDY

• Recommendation of 
― Pipeline alignment
― Diffuser - location, ports, sizes, 

duckbill valves

Mixing Zone Study





ENVIRONMENTAL AND REGULATORY PERMITTING

Multiple Agencies:

― Federal 

― State

― Local

― Tribes

Approximately a Two-year process

Permitting



CITY

• Environmental Justice
• Shoreline Substantial Development Permit, 

City of Pasco, August 18, 2022

Permitting



• Archaeological 
Investigations and 
Monitoring

• WA Department of 
Archaeology and 
Historic Preservation 
(DAHP)

• Cultural Resources 
and Tribe 
Consultation

Permitting



US Army Core of Engineer 
(USACE)

Washington Joint Aquatic 
Resource Permit Application 

(JARPA)

Permitting



Nationwide Permit Verification 
Letter, United States Army 
Corps of Engineers (ACOE), 

November 17, 2022 

Permitting



Biological Opinion (BO), National 
Marine Fisheries Service (NMFS), 

November 17, 2022 

Permitting



Letter of Concurrence (LOC), United 
States Fish & Wildlife Service 
(USFWS), September 27, 2022

Permitting



Hydraulic Project Approval (HPA), 
Washington Department of Fish 
& Wildlife, November 15, 2022 

Permitting



Private Aids to Navigation 
(PATON) Permit, United States 
Coast Guard, October 25, 2022 

Permitting



State Environmental Policy Act 
(SEPA) Mitigated Determination 

of Non-Significance (MDNS), 
City of Pasco, July 27, 2022

Permitting



Department of Natural 
Resources

Permitting



COORDINATION WITH PROPERTY 
OWNER AND WASHINGTON 
DEPARTMENT OF TRANSPORTATION

• Temporary Construction Easement

• Permanent Pipeline Easement

• Crossing State Route – WA 397

Phase 1 Design



COORDINATION WITH PROPERTY OWNER

• Temporary Construction Easement

• Permanent Pipeline Easement

• Timing of construction

• Coordination of details

Phase 2 Design







• Pipeline – Inland and In-water

• Regulatory and Permitting

• WWTP Flow Meter – Compliance meter; Headloss: Flume 
or magmeter

• Coordination with property owner and Washington 
Department of Transportation

• Connections and phasing – Upstream Phase 1, 
Downstream Phase 1 and Upstream Connection Phase 2

Design Hurdles



• Geotechnical investigation
• Inland only

• Survey
• Inland topographic and in-water bathymetry

• In-water Anchoring 
• Scour

• Armor rock size with the fish mix
• Excavation
• Pipeline 

• Coordination needed on the pipeline alignment with WSDOT and Port of 
Pasco

• Backfill and protection
• The fish mix might something to highlight since we went from a defined 

gradation that was in WSDOT but not available locally to using native 
backfill)

Design Items





Pipeline

Phase 1 Design
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Upstream 
Connection

Phase 1 Design
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Downstream 
Connection for 

Phasing

Phase 1 Design 
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WWTP Flow 
Meter
- Vault

- Krohne

Phase 1 Design
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PIPELINE – 42-INCH FUSED HDPE

• Excavation, bedding, backfill, river restoration

Phase 2 Design



DIFFUSER

• Ten ports evenly 
spaced over 150 ft

• Duckbill valves

Phase 2 Design
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Anchors: 1 - Sandwich | 2 - Coffin

Phase 2 Design 
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Planting and Landscaping – Native Species

Phase 2 Design 



Demolition of 
Existing – 

Requirement of 
Department of 

Natural Resources

Phase 2 Design
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• Inspection – 5-year interval

• Remove duckbill valves at a future flow to 
reduce headloss and increase capacity

Future



City

• 2016 to present

Design
• Consor
• MixZon
• ESA
• Peterson Structural Engineers
• Cosmopolitan

Construction Management

• HDR

Contractors
• Clearwater Construction and 

Management
• Advanced American 

Construction



Questions??




	Slide 1
	Slide 2: Pasco Washington – WWTP Outfall  The “Long” Journey to a New River Outfall
	Slide 3: LEARNING OBJECTIVES
	Slide 4
	Slide 5: Background
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Planning & Modeling
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Permitting
	Slide 20
	Slide 22
	Slide 23
	Slide 26
	Slide 27
	Slide 29
	Slide 30
	Slide 31
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38: Design, Bid & Build
	Slide 39: Design
	Slide 40
	Slide 41
	Slide 42: Phase 1 
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63: Phase 2 
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95

