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Nominee: 

Name:  Pam Koester , Project Manager 

Agency:     Orange County Sanitation District (OCSD) 

Address:     10844 Ellis Avenue, Fountain Valley, CA 92708 

 

City, Zip Code:  92708 

Work Phone:  714-593-7013 

Fax:  (714) 962-0356 

Email Address: PKOESTER@OCSD.COM 

Local Section: SARBS  

 

Nominator: 

Name:     Jon Hay, Project Manager 

Agency:     Black & Veatch Corporation 

Address:   15615 Alton Pkwy, Suite 300  

City, Zip Code:  Irvine, 92618 

Work Phone:  (949) 788-4207 

Fax:  (949) 753-1252 

Email Address: HayJC@bv.com  

 

I. NOMINATED PROJECT: 

A. Title of Project: Ocean Outfall Land Section and Ocean Outfall 

Booster Pump Station (OOBS) Piping Rehabilitation Project 

(Project No. J-112).  

 

II. PROJECT CRITERIA: 

  

 1.  Improved Health and Safety of the public and/or employees 

 

OCSD’s ocean outfall system discharges secondary effluent through its 

5-mile long outfall (long outfall) into the Pacific Ocean in compliance with waste 

discharge requirements issued by the California Regional Water Quality Control 

Board, Santa Ana Region.  The long term performance of the outfall system is 

crucial for protecting public health, sensitive wildlife habitats, and the water 

environment of Pacific Ocean, Huntington Beach State Park, Santa Ana River, 

and nearby communities of Newport Beach and Huntington Beach (See aerial 

photo in Appendix A).  Completion of the project ensures that the ocean outfall 
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system will continue to operate reliably under future flow conditions for the next 

50 years, thereby ensuring public health and safety.   

 

 2.  Problem Prevention/Solution 

  

The rehabilitation of corrosion-damaged areas of the OCSD’s long ocean 

outfall system, which has been in continuous service since the early 1960s, was 

performed in order to extend the life of the existing facilities and prevent potential 

structural failures that would cause spills into the water environment, adversely 

impacting local beaches and sensitive habitats for wildlife and plants located 

adjacent to the outfall pipe.  Rehabilitation consisted of numerous construction 

activities, including: 

 Repairing, blasting, and coating long lengths of large diameter steel and 

concrete piping (ranging from 36-inch to 120-inch in diameter). 

 Reinforcing a Beach Junction Box (BJB) with a highly corrosion resistant, 

duplex stainless steel pipe sleeve (insert) system that was inserted from 

inside the pipe.  

 Constructing a carbon fiber reinforced polymer (CFRP) structural lining 

systems to strengthen a portion of the 120-inch steel piping and three 

steel riser pipes. 

 Refurbishing the interior and exterior of 26-foot diameter, 85-foot tall, 

concrete and steel surge tower. 

 Installation of state-of-the-art ultrasonic flow metering system;  

 Various other appurtenant work (See appendix for a complete list). 

Critical work within the 120-inch reinforced concrete pipe (RCP) section of the main 

(long) outfall and inside the surge tower and BJB was performed when the main 

outfall was shutdown and isolated from the ocean using an innovative pipe plugging 

system.  During the main outfall shutdown, effluent was discharged through 

emergency (short or standby) outfall.  Construction was performed on an 

accelerated 24/7, 20-day schedule in order to minimize the duration of discharge 

through the short outfall (which discharges one mile offshore) and potential impacts 

to public health and the environment.  Rehabilitation of the long outfall segment had 

to be completed within a very limited window that extended between the end of the 

Least Tern nesting season in late summer and start of the rainy season in the 

middle of October.  In order to bid the project and meet the construction schedule, 

an intensive two-year planning and  design effort was undertaken, involving 

completion of multiple facility inspection studies and condition assessments, full EIR, 

contingency plans, preliminary design reports, two complete designs, two 
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construction bid packages, and permits from multiple agencies.  Extensive 

regulatory agency coordination and public outreach with the stakeholders was as an 

important part of the planning efforts.  

 

 3.  Overall Environment Improvement/Benefit (air, land and water) 

 

This project repairs corrosion damaged facilities and prevents the 

potential future failure of the pressurized pipeline and/or the BJB; thereby 

mitigating risk of a spill to the land and water environment and adverse impacts 

to the sensitive habitats of the Santa Ana River estuary, Talbert Marsh 

Ecological Reserve, Least Tern Natural Preserve at Huntington Beach State 

Park, and the Pacific Ocean.  The project also greatly improves the long-term 

structural integrity of the outfall system, ensuring long-term protection of the 

public health and the water environment.  The fast track construction schedule 

for the 120-inch RCP portion of the long outfall minimized the period of discharge 

through the short outfall and greatly reduced the risks to water quality and 

environmental perturbations (primarily due to construction traffic, dust, light 

pollution, noise) to wildlife, beachgoers, and Newport Beach residents living 

within 200 yards of major construction zone at Huntington Beach State Park.  

Local bike trails were kept open during the construction and beach access was 

maintained at all times.  To minimize the effects of noise and light pollution to 

beach community and wildlife, low noise generators were employed and lighting 

was pointed away from sensitive receptors.  The Contractor restricted 

construction traffic to the construction zone at Huntington Beach State Park in 

order to minimize negative impacts to bicyclist and pedestrians.  To limit traffic, 

most workers rode their bicycles or walked from the plant site to this construction 

site.  A biologist monitored the construction to ensure there were no impacts to 

native plant species, and the beach was restored to its original condition 

following completion of the construction. 

 

 4.  Improved Cost Effectiveness (short term, long term, capital, O&M) 

 

Construction within the 120-inch RCP portion of the long outfall was 

completed using an inventive fast track construction schedule to complete work 

efficiently and minimize the discharge period through the short ocean outfall.  

Materials used for rehabilitation of piping system, including CFRP structural 

linings, duplex stainless steel liner, and high solids epoxy coating systems are 

extremely corrosion resistant and durable and are expected to extend the life of 
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the piping system by 50 years or more.  As a result of the high corrosion 

resistance of these materials, future long term maintenance of the piping system 

will be minimal, thus saving on O&M costs.  The strengthening of the risers with 

the CFRP and BJB with the duplex stainless steel liner, respectively, is intended 

to greatly reduce the risk of failure of these structures and potential pollution of 

important environmental and water resources.  To improve cost efficiency, steel 

support members for the spiral staircase of the surge tower were disassembled, 

blasted and coated, and reassembled so that existing structures could be reused 

rather than demolished and replaced. 

 

 5.  Conservation of Resources (energy, water, metals) 

 

A number of advanced inspection techniques (including laser profiling, 

EMAT, phase array UT, and CCTV and ROV video inspection) were employed 

prior to construction to pinpoint specific corrosion damaged areas inside the 

3,000-foot long piping system, so that the design and construction work could 

focus on specific locations rather than the entire pipeline.  In addition, the 

preferred rehabilitation alternative selected for the BJB at Huntington Beach 

State Park, which entailed the installation of a duplex stainless steel liner inside 

the BJB, avoided a more obtrusive construction alternative that required partial 

demolition of the BJB and construction of a costly bypass structure and potential 

risk associated with hot tapping the long and short outfall to divert the effluent 

between the outfalls.  The selected alternative minimized the construction 

footprint, duration of construction, and use of materials and energy, thus 

conserving resources and minimizing environmental impacts.  Steel support 

members for the spiral staircase of the surge tower were disassembled, blasted 

and coated, and reassembled so that existing structures could be reused rather 

than demolished and replaced.  Steel removed during the demolition of 

structures was recycled through scrap dealers.  Blasting and coating was 

performed inside tarped enclosures to minimize air emissions.  Blast material 

from abrasive blasting of steel and concrete surfaces was collected and properly 

disposed in a permitted landfill. 

 

 6.  New Technology (Did the project advance the state of the art?) 

 

(a)  A CFRP lining systems were used to restore the structural integrity to an 

approximately 130 feet segment of 120-inch steel pipe and three pipe risers.  

This is the first time that this technology has been employed in California for 



 

5 
 

internally strengthening of 130-foot long section of 120-inch diameter steel 

wastewater pipeline.  

 (b) A customized pipe mobile was used to transport the novel, collapsed can, 

duplex stainless steel pipe insert (liner) through the outfall pipe approximately 

2,000 feet between the surge tower and BJB.  This novel device also was 

employed to hydraulically expand the insert to match the internal diameter of the 

outfall.  Use of the pipe mobile for transporting the duplex stainless steel section 

through large diameter pipeline is a first of its kind application of this technique 

for a wastewater outfall in California. 

 

(c) To block the ocean tidal flow while the outfall was out of service, a unique 

twin barrier plugging system, consisting of inflatable primary pillow plug and 

secondary mechanical plug, were deployed inside the pipeline downstream of 

the work area.  Divers first entered the pipe at the BJB and installed the pillow 

plug.  After inflation of the pillow plug, dewatering pumps were installed and 

flexible piping was routed through pipeline to pump water trapped upstream of 

the pillow plug to the wastewater treatment plant.  After dewatering was 

complete, the mechanical plug was anchored to wall of the pipe upstream of the 

inflatable plug, and work teams began the construction.  Installation of a twin 

barrier outfall plugging system for wastewater outfall repair has not been 

employed previously in California. 

(d) While the outfall was isolated, a state-of-the-art, four path ultrasonic flow 

metering system was constructed inside the outfall downstream of the surge 

tower.  The meter provides the capability to accurately monitor flows over a 

range of conditions from a partially full to a completely full pipe.  The four path 

ultrasonic meter has been commonly used in water industry but has not seen 

wide application in the wastewater industry.  

 

7.  New Application of Existing Technology 

The project included structural strengthening of a 130-foot long section of 

the existing 120-inch steel pipe and three steel risers through the application of 

CFRP structural linings applied from inside the pipe.  In addition, in order to 

preserve the BJB “as is”, and avoid noisy demolition and construction of a 

bypass structure at Huntington Beach State Park, a duplex stainless steel pipe 

liner (“collapsed can” liner) was lifted into the pipeline through the surge tower, 
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transported through the 120-inch concrete pipeline using a proprietary pipe 

mobile (mentioned in Item 6), expanded using mechanical arms on the pipe 

mobile to conform to the inside dimensions of the 120-inch outfall pipe, and 

anchored, grouted in place, and ends sealed with CFRP lining. Prior to the 

design and construction, non-destructive examination (NDE) technologies, 

including CCTV, laser profiling, ROV inspection, and innovative ultrasonic 

thickness (UT) measurement techniques (EMAT, B-Scan UT, and phased array 

UT) were used to assess pipeline conditions and precisely determine the extent 

of the corrosion damage and required repairs.  The use of these tools helped to 

focus the design and construction on corrosion damaged areas of the pipeline.  

 

8. Improved Reliability/Efficiency 

 

This rehabilitation project extends the life of the long ocean outfall by 50 

years and ensures the long-term protection of public health, water environment, 

and sensitive ecosystems at Huntington Beach State Park.  The use of durable 

materials will ensure long-term reliability.  Due to the application of the advanced 

inspection techniques, major corrosion areas were identified and design 

requirements determined before construction, thereby avoiding significant 

change orders.   

 

9.  Construction Impacts on the Public 

 

Every attempt was made to limit construction impacts on the public.  Most 

of the construction was limited to the area within OCSD’s Plant No. 2 boundary 

and small area at Huntington Beach State Park.  Where construction operations 

occurred outside the Plant No. 2 boundary, normal operation of public right-of-

way, including Pacific Coast Highway (PCH), the Santa Ana River Trail (bike 

path), and Huntington Beach State Park, were maintained throughout the 

construction period.  A 12-foot tall sound attenuation wall along the east side of 

the construction area and low noise equipment were used to reduce the impact 

to nearby residents during the 24-hour, 7 days per week, schedule.  In addition, 

noisy construction activities were performed during the daylight hours.  Critical 

construction that required the long ocean outfall to be out of service was 

conducted during a brief 20-day period, in order to reduce any potential water 

quality impacts to beachgoers and the water environment.  During this outage, 

flow was diverted through the short (one mile) outfall.  In addition, to minimize 

the length of the shutdown of long outfall, repairs to the steel rings inside the 
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surge tower, including the blasting and coating work, were performed from a 

customized moveable platform that was hoisted by a crane after the long outfall 

was returned to service.  To maintain water quality and meet public health 

standards, an enhanced disinfection strategy and comprehensive ocean 

monitoring program were implemented when the long outfall was isolated and 

the effluent was being discharged through the short outfall.  The movement of 

the plume released through the short outfall was closely tracked using a 

sophisticated system of remote sensors, satellite imagery, coastal buoys, robotic 

gliders, telemetry moorings, and boats crisscrossing the ocean.  As 

consequence of the above actions, impacts to the public were significantly 

mitigated. 

 

10.        Applicability/transferability of project 

 

As wastewater outfall and piping infrastructure ages throughout California 

and elsewhere, rehabilitation projects like the one performed for the OCSD 

outfall will need to be implemented.  The inspection and condition assessment 

techniques, construction approaches, rehabilitation methods and materials, and 

ocean monitoring program used in project are easily adaptable and transferable 

to other infrastructure projects around the world. 

 

 

IV. Supporting Documentation:  

OCSD (District) is implementing Project No. J-112, Ocean Outfall Land 

Section and Ocean Outfall Booster Pump Station Piping Rehabilitation Project 

(Project), which consists of inspection, condition assessment, and rehabilitation 

of corrosion damaged facilities of the land section of the outfall system at Plant 

No. 2 in Huntington Beach, California.  The Project encompasses the 

rehabilitation following major facilities (Refer to the appendix for descriptions and 

pictures of all ten project elements): 

 Various lengths of 54-inch steel suction and discharge piping at 

480 mgd Ocean Outfall Pump Station 

  85-foot tall surge tower 

  Beach Junction Box (BJB)  

  Approximately 1,000 feet of the 120-inch steel pipe 

 Approximately 2,000 feet of 120-inch reinforced concrete pipe 

(RCP) 
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 Three steel pipe risers and various other improvements 

The major outfall components were constructed in phases between the 1970s 

and 1990s.  Although OCSD periodically performs routine maintenance on the 

outfall facilities, the outfall system, including the 120-inch RCP section and BJB, 

had never been shut down for comprehensive inspection and repairs in more 

than 40 years. 

A state of the art inspection program geared around several advanced 

nondestructive examination (NDE) techniques was implemented to assess the 

condition of the structures.  For the large diameter steel piping, a combination of 

state-of-the-art tools, including laser profiling, EMAT, B-scan UT, and phased 

array UT, were employed during an extended shutdown period when a 1,000-

foot section of piping upstream of the surge tower was isolated and dewatered.  

EMAT proved useful for prescreening large sections of buried piping and allowed 

the slower, more accurate, B-Scan UT to be focused on specific corrosion 

damaged areas and not on the entire piping system.  In addition, remote 

operating vehicle (ROV) inspection, mini-camera inspection, and concrete core 

sampling were used to determine the integrity RCP outfall section extending 

from the surge tower to BJB.  This inspection work was conducted during a low 

tide and reduced flow period.  Extensive hydraulic modeling was performed to 

define the optimum inspection and construction windows and plan for 

contingencies. 

The results of the inspections were carefully analyzed to pinpoint the 

corrosion-damaged areas, determine the level of corrosion at each location, 

identify rehabilitation requirements, and design repair solutions.  Narrowing the 

project to specific areas within the outfall system through application of the 

sophisticated condition assessment techniques made it possible for OCSD to 

custom tailor the design to specific areas within the piping system.  Additionally, 

this approach helped establish a realistic construction budget and a fast track 

construction schedule that shortened the outage for the long outfall and the 

discharge period through the short outfall, thereby, minimizing the environmental 

impacts to sensitive habitats and the public. 

To reduce the long outfall shutdown period, several innovative 

construction techniques were employed, including the following: 

 Insertion of a highly corrosion resistant, duplex stainless steel 

insert in the BJB through the outfall using a pipe mobile; 

 Construction of carbon fiber reinforced polymer (CFRP) structural 

lining systems from inside the pipe; and 
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 Rehabilitation of the interior of the surge tower, including blasting 

and coating work, using a specially-designed steel work platform 

that was suspended from a crane over the flow while effluent was 

discharging below.  

Completion of the project will maintain the structural integrity and 

reliability of the outfall system for 50 more years, thus, affording long-term 

protection of water environment and public health.  


