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Project Responsibilities of Key Staff 
Successful completion of any project requires technical competence and 
managerial skills in the assigned personnel, development of a thorough work 
plan, and understanding of the client's needs. The City of Sunnyvale requests a 
Consultant firm be responsible for preparing a complete pre-design study and 
basis of design report including construction cost estimates and schedules. The 
Consultant will also be responsible for providing complete project design and 
construction support services. 

For the City of Sunnyvale WPCP's 

Sodium Hypochlorite Disinfection 
System conversion we have 
assembled a team of highly qualified 
and experienced professionals whose 

qualifications and responsibilities 
are tailored to the City of Sunnyvale's 
project objectives. Figure 4-1 below 
shows our proposed project team 
and illustrates our depth of resources 

and the reporting relationships of our 
team. 

The HDR team has local, relevant 
experience that will allow us to 

successfully meet and exceed the 
City's goals and objectives and 

convert the existing wastewater 
disinfection system to the preferred 
sodium hypochlorite process. 
The following team members 

are responsible for executing key 
elements of the project. 
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MechanicalfProcess 
Ted Kontonickas, PE 

Elect ricai/I&C 
Larry Smithey, PE 

Civil 
Dolly Chen, PE 

Design Team 

QA/QC 

Process Design 
John Koch, PE 

Constructabillty 
Craig Olson, PE 

Disinfection Systems 
Gary Fuller, PE 

Structural 
Omid Tavanger, PE 

Operations 
Bob Bower 

Permitting 
Jennifer Shore 

Joe Wojslaw, PE 

June Leng, Ph.D., PE 

Dave Reardon, PE 

John Koch, PE 

TDS Evaluation 
June Leng, phD, PE 

Hazardous Materials/Contaminants 
Kelly Kading 

Craig Olson, PE 

Gary Fuller, PE 

Gas System Demolition 
Gary Grey 

CAD 
Ron Agnew 

Geotechnical 
Jacobs Associates 

Rob Kahl, PE, GE 
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Subconsultants 

Surveying 
Whitson Engineers 

Richard Weber, PE, PLS 

Potholing 
Exaro Technologies 

Jose Dominguez 

Agure 4-1 Project Team Organization Chart 
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PROPOSAL 4. Proposed Project Management Team 

Brief descriptions of their respective roles and functions on this project are listed below in Table 4-2. Our core team will 
be supported by specialty Subconsultants for geotechnical, surveying, and potholing and are presented in section 5. 

Table 4-2: Key Team Members Program Roles and Functions 

Team Member and 
Project Role 

Joe Wojslaw, PE 
Project Manager 

June Leng, Ph.D., PE 
Project Engineer 

Dave Reardon, PE 
Principal-in Charge 

John Koch, PE 
QA/QC 

Process Design 

Craig Olson, PE 
QA/QC 

Constructability 

Gary Fuller, PE 
QA/QC 

Disinfection Systems 

Project Responsibilities 

• Providing overall project leadership and technical oversight 

• Engaging project team experts as needed 

• Working collaboratively with Sunnyvale WPCP staff to deliver a successful project 

• Responsible for delivering a quality project, on time and within budget 

• Working closely with project subconsultants 

• Collaborating with other consultants involved on other City projects 

• Responsible for overseeing the technical design team and coordinating closely with the project 
manager 

• Primary lead on the TDS Evaluation effort 

• Collaborating with other consultants involved on other City projects 

• Key point of contact for the City of Sunnyvale on all contractual issues 

• Responsible for commining resources of the firm and ensuring follow through 

• Provide review of the conceptual and final process design of all project facilities 

• Monitor design progress and deliverables to make sure that project quality meets the requirements 
of the City as described in the contract 

• Provide review, input and oversight to the design team on all issues related to constructability of 
facilities 

• Provide review and oversight of the technical and non-technical issues assodated with disinfection 
systems to help guide the design team 
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Overview 
The City of Sunnyvale 
now collects, treats, 
and discharges an 
average of 14 million 
gallons of wastewater 
per day (MGD) at 
its water pollution 
control plant (WPCP) 
located at 1444 
Borregas Avenue. This 
treatment plant was 
built in the 1950's and 

Sunnyvale WKP~ Site Plan 

has undergone significant upgrades and improvements 
over the years. The existing process train includes aerated 
grit removal and primary sedimentation for primary 
treatment; 440 acres of oxidation ponds for secondary 
treatment; and fixed growth reactors, air flotation tanks 
(AFTs), dual-media filtration, and chlorine disinfection for 
tertiary treatment. The City is currently beginning the 
implementations process of long range improvements to 
the WPCP as part of its Strategic Infrastructure Plan (SIP). 
Upgrading the disinfection facilities is one component of 
that plan. 

Project Understanding 
For decades, the 
Sunnyvale WPCP has 
used gaseous chlorine 
as a final treatment 
of secondary effluent 
before neutralizing 
with bi-sulfate prior 
to Bay discharge. 
The recycled 
water production 
process also uses 
gaseous chlorine 
for disinfection and 
residual chlorine. Due 
to safety and useful 
life concerns, the City would like to replace these facilities 
with a sodium hypochlorite system. This would reduce 
risks associated with gaseous chlorine containers as well 
as improve safety at the plant. 
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Through the RFP, review of available reports previously 
prepared for the upgrades and expansion of the 
Sunnyvale WPCF, and communication and meetings 
with the City engineering staff, HDR has developed the 
following detailed understanding of the facilities and 
your expectations in four (4) tasks. 

Task 1 - Implementing a conversion from gas disinfection 
and dechlorination to liquid chemical disinfection and 

dechlorination 

The existing WPCF disinfection system uses gaseous 
chlorine for disinfection of entire plant effluent. Gaseous 
chlorine is delivered to the plant in 1-ton containers and 
stored in the Chlorine Building adjacent to the primary 
clarifiers. Chlorine is fed from the containers through 
evaporators to ensure it is in a complete gas phase prior 
to metering it with plant No.3 water to send as a solution 
to the chlorine contact basins. Gaseous sulfur dioxide 
is used for dechlorination in a similar way. Gaseous 
sulfur dioxide is injected to the plant effluent as it leaves 
the chlorine contact basin for Bay discharge. A liquid 
sodium bisulfite storage and feed system is in place to 
dechlorinate contact basin effluent for recycled water 
use. 

This project will convert existing gaseous chlorine 
disinfection facility to liquid sodium hypochlorite 
disinfection facility and convert existing gaseous sulfur 
dioxide facility to liquid sodium bisulfite dechlorination 
system. The existing gaseous chlorine and sulfur dioxide 
storage and feed systems need to be removed so there 
will be no hazardous gases on site. 

The bulk purchased sodium hypochlorite (12.5% solution) 
will be added to the head of the existing chlorine contact 
basin to disinfect the plant effluent. Final effluent leaving 
the chlorine contact basin will be injected and mixed with 
sodium bisulfite for dechlorination. The dechlorinated 
tertiary effluent leaving the existing chlorine contact 
basins either to Bay discharge or to offsite recycled water 
storage tank. The existing sodium bisulfite system will 
remain in use for recycled water dechlorination. The 
converted disinfection and dechlorination chemical 
systems will involve hypochlorite and bisulfite storage, 
metering, controls, and distribution piping to incorporate 
into the existing system. 
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Through our research of this project and in conversations 
with your team, HDR believes that a successful project 
will result in a safe, reliable, and trouble-free 
disinfection system. It will meet Sunnyvale WPCF's 
operational, financia l, schedule, and sustainability goals 
which include: 

• Practical disinfection system options and a strategy 

for justifying the selection of the best option. 

• Clearly detailed systems that optimize construction, 

operations, costs, and sustainability objectives. 

• An evaluation and design of hypochlorite storage 

options that considers costs and benefits of using 

existing facilities versus an outside storage facility. 

• Effective construction services and project 

commissioning to provide systems that meet 

your operations schedule and that function as 

intended. 

Task 2 - Assessing disinfection monitoring and compliance 
improvements including a condition assessment on existing 
outfall 

The goal of this task is to recommend improvement 
needs and an implementation plan that leads to more 
reliable process control and compliance monitoring 
system for final effluent disinfection. 

Based on the description in the project RFP, current 
compliance monitoring has been suspected to provide 
unreliable readings due to the fact that the final 
effluent chlorine residual analyzer(s) is too close to the 
dechlorination feed point. 

The task will include: 

• A study of the existing disinfection system process 

control system including flow pacing and/or 

residual pacing chlorine dose control strategy. 

• A condition assessment of existing residual chlorine 

analyzers and its control system, i.e. response of 

the metering pumps to the residual concentration 

variations. 

• A study of the existing compliance monitoring 

system including post-dechlorination chlorine 

residual monitoring location, completeness of 

dechlorination prior to compliance monitoring, 

Iii{ 

and reliability of residual chlorine analyzers for low 

concentration readings after dechlorination. 

• A condition assessment of the existing outfall (from 

the chlorine contact basin exit to the Bay) and 

evaluation if relocation of compliance monitoring 

point is a viable option. 

Task 3 - Evaluating alternatives of concurrent recycled 
water disinfection 

The goal of this task is to explore viable alternatives 
and recommend an implementation plan that leads to 
a dedicated chlorination and dechlorination system for 
the recycled water flow so there will be no interruption 
of disinfection operation for Bay discharge flow when 
recycled water production is in demand. 

The current disinfection facility does not allow 
simultaneously produce recycled water and Bay 
discharge. The disinfection requirements are different for 
the two processes, but share the same chlorine contact 
basin. 

Bay Discharge 
Recycled 

Water Project 

Turbidity 10NTU 2NTU 

-
Sulfur dioxide Sodium 

Dechlorination 
busulfite 

0 
Need chlorine 

Chlorine Residual residual in 
purple pipe 

Flow Peak40 mgd Up to 1.2 mgd 

-
Disinfection requirement for Bay Discharge and Recycled Water 

Currently, disinfection of Bay discharge or recycled water 
has to be done as a batch mode, and operators have 
to switch back and forth manually on daily basis when 
recycled water production is in demand. 

The task will include a study of the existing disinfection 
flow piping and the contact basin flow contro l 
mechanism; and provide potential alternatives for 
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separated disinfection systems that can be operated 
independently for Bay discharge flow and recycled water 
stream. 

Task 4 - Evaluating alternatives for TDS reduction in 
recycled water 

The recycled water produced at the Sunnyvale WPCP 
must meet the regulatory requirements for non
potable recycled water, however, the salt concentration, 
represented by Total Dissolved Solids (TDS) in the 
recycled water is high. TDS concentration of recycled 
water produced at Sunnyvale WPCP doubles and 
occasionally triples typical potable water salt content. 
The high salt concentration is problematic for salt
intolerant plant species, i.e. turf in golf course; and 
undesirable for most industrial uses since additional 
treatment is required. 

The potential sources of the high TDS is currently under 
investigation by a consultant preparing a Recycled Water 
Master Plan for the WPCP. HDR will coordinate with the 
planning consultant in effort for identifying the source of 
high salt content in plant final effluent. 

The goal of this task is to explore viable alternatives 
and recommend an Implementation plan that leads to 
operational changes and potential facility improvement 
to reduce the recycled waterTDS for particular end users. 

Chlorine Conract Channels at the Sunnyvale SWPCP Facility 
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Project Approach 
HDR understands the challenges associated with design 
and construction of sodium hypochlorite disinfection 
systems. Meeting the goals that ensure Sunnyvale has a 
successful project requires a consulting team that has: 

I./ 1 A thorough understanding of all of the capital 
and O&M requirements associated with sodium 
hypochlorite disinfection and sodium bisulfite 
dechlorination methods. This provides Sunnyvale 
practical implementation for your disinfection 
system. 

1 ,/1 Bench top dose-response study experience to 
establish solid design criteria for hypochlorite and 
bisulfite facility storage and feed system design. 

1 ,/1 Significant and recent experience evaluating 
and designing hypochlorination and 
dechlorination systems to develop a design that 
accounts for construction, operations, costs and 
sustainability objectives. 

I./ 1 Design experience with indoor and outdoor 
installations to understand the costs and benefits 
of each option. 

1 vi Operation experience of chlorination and 
dechlorination systems to optimize the process 
control and provide reliable compliance monitoring 
strategy. 

I./I Construction Services teams and Operations 
Specialists that will assist staff to provide a 
seamless and trouble-free conversion of the 
chemical supply, storage, distribution, disinfection, 
and dechlorination systems. 

The HDR approach - developed by a team that has 
done large sodium hypochlorite conversion projects 
- will allow the project team to gain support for the 
recommended improvements from all stakeholders. 

A thorough understanding of all of the capital 
and O&M requirements associated with sodium 
hypochlorite disinfection and sodium bisulfite 
dechlorination methods provides practical 
implementation of your disinfection system. 
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~ ~:- 9~ Detailed ·Project Approach 
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Our preliminary design approach will focus on three (3} 
key things. 

First, a chlorine dose-response study must be performed 
so we can establish solid design criteria, such as effective 
hypochlorite doses to meet the effluent pathogen limit 
for both Bay discharge and reuse. 

Hypochlorite dosage will be different from the gaseous 
chlorine dosages in terms of pathogen reduction; both 
chlorine demand and chlorine residual requirements will 
be different. 

The dose-response curves can be used to determine 
the chlorine demand and chlorine dose over a period 
of contact time; and the rate at which pathogens 
are inactivated over the contact time with various 
hypochlorite doses. 

HDR staff has hands -on experiences of carrying out 
bench-scale chlorine dose-response tests for a number of 
WWTPs with various types of effluent. The results from 
the bench-top testing provided a design basis in terms 
of chlorine residual required to achieve target discharge 
limit and sodium hypochlorite dosage to compensate the 
demand in the plant final effluent. 

Example results of bench-scale testing done by HDR on 
WWTP effluent are presented in Figure 9-1. 

The effective hypochlorite dose range will be used to 
size the hypochlorite storage tanks and metering pump 
capacity, and develop an optimal chemical delivery 
frequency. The chlorine residual information will allow an 
estimate of bisulfite dosage based on stoichiometry ratio 
for dechlorination. The estimated bisulfite dosage will 
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Uttle Slue Valley Sewer 
D•stnct Atherton WWTP 
(400 MGD) 

Metropolitan St lou I~ 
Sewer Orw lct Bissell 
PoinT WWTP (420 MGO) 

Sacr11memo Regional 
County Sanotauon O•striCI 

WWTP (330 MGOl 

Don Srudi*S on Primory Byposs Flows 

-·-

~.....,... ..... -.... ...,_ . ............ _ .. 

--=~-~---q-~~ .... j 
Detail_e_O_; ~roject "AR_pro~ch 

construction. 

• Identifying the method of removing 

the existing gas chlorine system with full 

consideration of safety, security, and risk 

to the plant and surrounding community. 

HDR will characterize the primary 
economic and non-economic factors 
associated with chemical storage and 
feed options, allowing Sunnyvale to 
arrive at well-informed and defensible 
conclusions. To do this,. we must know 
the questions that need to be answered 
before starting work. Therefore, with the 
preliminary design task we will establish 
criteria for an alternative evaluation 

l 
using the Net Present Value spreadsheet, 

II 
which includes both economic and non
economic factors. Criteria will be based 

- ~..;:::==:::::... 

Figure 9-1: Example results of barrel scale testing 

on HDR's recent experiences at similar 
plants (such as San Jose/Santa Clara 
WPCP), Sunnyvale WPCP's project goals, 

be used to size t he bisulfite storage tanks and metering 
pumps and develop bisulfite delivery frequency. 

Other water quality parameters related to the 
Hypochlorination practice need to be tested. For 
example gaseous chlorine lowers the pH of the final 
effluent, while hypochlorite will increase the pH of 
the final effluent. Hypochlorite addition will addTDS 
concentration to the final effluent as well. 

Second, evaluation of existing disinfection systems need 
to be performed, particularly on remaining chemical 
storage and chemical metering systems that will be 
needed prior to implementing conversion to liquid 
chemicals at the WPCF include: 

• Comparison of construction of new outside storage 

tankage versus reusing existing interior chemical 
building space. 

• Negative impacts such as scaling and off-gassing in 

the long pipe runs necessary to deliver disinfection 

and dechlorination chemicals from one storage 

location to the existing chlorine contact basin. 

• Recommendation of a method to maintain full

time (24/7) disinfection and dechlorination during 

and on criteria from the Facilities Master 
Plan. Table 9-1, shows the preliminary non-economic 
factors that might be included in the evaluation criteria. 
Determining evaluation criteria and their relative 
importance prior to initiating the evaluation will support 
an equitable comparison process, and will focus efforts 
on elements of alternatives that directly affect decision
making. Early identification of evaluation criteria also 
ensures that the alternatives will be developed to a 
sufficient level of detail to permit meaningful evaluation 
of critical factors. In addition to identifying appropriate 
non-economic criteria, early preliminary design efforts 
will focus on developing a comprehensive inventory 
of costs associated with operation, maintenance, and 
administration of the hypochlorite disinfection and 
bisulfite dechlorination systems, as well as completely 
characterizing existing facilities (both permanent and 
temporary). 

Third, the preliminary design phase will evaluate 
implementation options that facilitate meeting 
Sunnyvale's goals. Questions that will be considered 
include: 
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• What is the most economical way to install 
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Table 9-1: Non-Economic 
Evaluation Criteria 

Technical 

Proven Performance 

Reliability/Permit Compliance 

Simplicity 

Flexibility 

Risk Hazard 

Operations and Maintenance 

chemical feed 

piping? Can new 

chemical piping 

be easily added 

along existing 

piping routes 

with the existing 

gas and solution 

piping remaining in 

operation? 
If sending a 

level of Operator Attention 

level of Maintenance 

Level of Safety 

dilute sodium 
hypochlorite solution 
to the injection 
points, what is 

Energy/Chemical Requirement 

Availability of Chemicals 

Budget Constraints 

Community/Environment Impacts 
Noise 

Aesthetics 

Air Quality 

Traffic 

Implementation 
Phasing Opportunity 

Operation During Construction 

Ease of Construction 

Compatibility with Site 

the potential for 
calcium carbonate 
scaling which is 
typically associated 
with mixing 
hypochlorite with 
water containing 
some hardness? 
What measures are 
needed to address 
this issue? And 

Table 9-1, shows 

the preliminary 
non-economic 
factors that might 

be included in the 
evaluation criteria. 

are the mitigation measures and cost of continuously 
pumping No.3 water more expensive than installing new 
concentrated (neat) hypochlorite piping all the way to the 
points of injection? 

Can the existing chemical building be used to receive 
and store sodium hypochlorite and bisulfite, and delay 
or eliminate the need for additional tanks onsite while 
maintaining the existing gas system in operation 
during construction? If so, does the building need 
major modifications to accommodate new tankage and 
containment? 
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Significant and recent experience evaluating 
and designing disinfection and dechlorination 
systems to develop a design that accounts 
for construction, operations, costs, and 
sustainability objectives. 

While sodium hypochlorite is not as hazardous as 
chlorine gas, design of a hypochlorite disinfection system 
brings a unique set of challenges and considerations. 
Design of a chemical feed system that ensures safe and 
economical operation is critical. HDR has substantial 
experience in the design of sodium hypochlorite 
disinfection facilities. We will apply this experience to 
ensure that your disinfection facility is well-designed, 
safe, easy to operate and maintain, and continues to 
meet your goals long after the construction dust has 
settled. 

Critical Design Issues 

Issue: Sodium hypochlorite is a corrosive chemical, 
frequently causing leaks in PVC piping joints, and can 
significantly shorten storage tank life of tanks made from 
improper materials. 

Solution: Through experience at St. Louis MSD Meramec 
WWTP, New York North River WWTP, City of Portland's 
Columbia Boulevard Wastewater Treatment Plant 
(CBWWTP), Clean Water Services' Durham Advanced 
Wastewater Treatment Facility, and elsewhere, HDR has 
developed an installation specification for Schedule 80 
PVC hypochlorite piping systems that requires using an 
adhesive specifically developed for hypochlorite and 
caustic service, beveling the pipe end, and adhering to 
specific ASTM pipe joining and installation procedures. 
This results in solvent fusion pipe joint welds that 
significantly decrease the risk of leaks. 

Issue: Sodium hypochlorite feed systems will suffer 
from scaling with the addition of high strength ("neat" 
-typically 12.5%) hypochlorite to unsoftened dilution 
water. The residual caustic soda in the neat hypochlorite 
elevates the carrier water pH and creates conditions for 
precipitation of calcium carbonate depending on the 
level of chemical hardness in the water. There is also 
the added cost and motor horsepower to continuously 
provide No.3 dilution water under a relatively high 
pressure. 
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Solution: By delivering neat hypochlorite all the way 

from storage to the points of injection, scaling problems 
can be eliminated, and pumping costs associated with 
providing No.3 dilution water can be avoided. 

Issue: Degradation in neat hypochlorite strength and 
serious off-gassing in long pipelines with intermittent 
flow. 

Solution: Neat hypochlorite is 
delivered to all application points in a 
continuously recirculating supply and 
return loop with the loop discharging 
back to the hypochlorite storage tank. 
This prevents"dead ends" and periods 
of low or no flow, which can result in 
excessive off-gassing in the piping 
as well as accelerated degradation of 
the hypochlorite and crystallization 
as it sits idle in the pipeline. Metering 

pumps are located along the loop 
as needed to keep them as close 

· g~ Detailed Project Approach 

routing of pipe associated with hypochlorite feed 
systems, some high points usually are required. Air 
"degassing" valves (as opposed to "air release valves") 
greatly mitigate or eliminate collection of gas at these 
piping high points. Velocities must be maintained above 
three feet per second to sweep bubbles through minor 
high points. 

HDR and its clients have 

successfully avoided pump 
vapor binding at Portland's 
CBWWTP and Clean Water 

Services' Durham Advanced 
Wastewater Treatment Facility, 
by using peristaltic pumps, 

which can easily pass gas 
bubbles. At the Hampton 
Roads Sanitation District 
(Virginia Beach, VA), venting 
of 90 diaphragm pumps in 
its multiple feed systems has 
successfully addressed gas 
accumulation. 

as possible to their feed points. A 
continuously recirculating loop will 
maintain "fresh" hypochlorite to each 
of the metering pumps and sweep 
accumulated oxygen bubbles back 
to the storage tanks to vent to the 

Hypochlorite Disinfection System Remote Storage 

and Pumping Piping - Columbia Blvd. WWTP, 

Portland OR 

Maintaining a positive up-slope 
between the pump suction and 

its storage tank also is essential 
to avoid pump vapor binding. 

atmosphere. 

This will be an important consideration and an advantage 
in feeding hypochlorite to the Chlorine Contact Basin. 
The loop piping would deliver neat hypochlorite in 
between storage, discharge effluent feed point and 

recycled stream feed point and avoid separate storage at 
the recycled stream feed point, requiring only metering 
pumps for injection at that location. 

Issue: Gas accumulation is a major problem in 
hypochlorite systems. Oxygen gas can accumulate in 
piping causing "vapor lock;' which greatly reduces or if 
severe enough, stops the flow of hypochlorite. It also 
causes "vapor binding" in pumps. Gas accumulation can 

also lead to a buildup of excessive pressure in valves and 
piping even exceeding their pressure rating. 

Solution: To prevent vapor lock, avoid high points 
in piping (if at all possible). However, with the typical 

Hl1. 

This allows gas bubbles that 
develop in the suction pipe when the pump is idle to vent 
back to the tank. 

Issue: Gas accumulation can also lead to a buildup 
of excessive pressure in ball valves and piping even 
exceeding their pressure rating causing a rupturing of the 
valve or piping. 

Solution: Provide diaphragm valves or significantly less 
expensive PVC vented ball valves that prevent buildup of 
pressure in the valve. Also provide pressure relief valves 
between piping sections that can be isolated at both 
ends of the section. 

Issue: Providing adequate turndown on chemical feed 
pumps can be a problem in plants with large fluctuations 
in flows such as will be the case at the WPCF, when 
recycled stream is taken away from the final effluent in 
parallel disinfection scenario. This difficulty often results 

9-4 
Sodium Hypochlorite Disinfection System 

for the Water Pollution Control Plant 
Project No. UY- 1 2/09-1 5 



PROPOSAL 

in overfeeding chemicals at low flow, and difficulty in 
maintaining adequate residuals at high flows increasing 
operating costs and difficulty of operation. 

Solution: With peristaltic pumps, different size tubing 
can be used to achieve a variety of flow rates at a given 
pump speed. Pumps and tubing can be selected to 
meet the maximum chlorination requirements of each 
flow scenario, rather than attempting to size a single 
pump for the entire range of applications. Having a clear 
understanding of the speed signal that is acceptable to 
the pump VFD and the limitations of the control system is 
crucial in ensuring that adequate turndown is achieved. 

Issue: To maintain plant disinfection at all times, 
sequencing responsibilities must be clearly conveyed to 
all parties during construction, including the contractor 
and Owner. 

Solution: HDR has developed a sequence of 
construction specification that provides a summarized 
listing of all key project work events that will affect the 
operation of the existing and new facilities throughout 
construction. On the following page is an excerpt 
("Sequence of Construction") from a similar project HDR 
designed at the Columbia Boulevard WWTP. 

Design experience with indoor and outdoor 
installations to understand the costs and 
benefits of each option. 

Two basic storage options will be considered during the 
preliminary design concept development phase: 

• Using the existing chemical building to house the 

new hypochlorite system. 

• Installation of new outside storage tanks at the 

plant use the existing pads outside the existing 

chlorine building. 
Both of these options should be closely examined for 
their economic, safety, and reliability characteristics as 
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Dry Weather 

Hypochlorine 

Residual 
Control Screen 

at Columbia 

Blvd. WWTTP 

well as their impacts on keeping the existing gas system 
operating while the new hypochlorite system is installed 
and put into operation. Plant aesthetics and mitigating 
visual impacts are also important considerations. 

Based on preliminary analysis, continuing to use the 
existing chemical building for a sodium hypochlorite 
system appears to be an attractive option, however, it 
does limit Sunnyvale WPCP's ability to phase a transition 
from gaseous to sodium hypochlorite. Therefore, it is 
important to also carefully examine options for providing 
new hypochlorite storage facilities. 

One option is to demolish sulfur dioxide building and 
install hypochlorite storage tanks in the sulfur dioxide 
room, while using bisulfite storage and feed system for 
entire plant effluent dechlorination during construction. 
No tampering with the gaseous chlorine system during 
construction. The chlorine building demolish can be done 
after liquid system commissioning. 

Locating hypochlorite and bisulfite storage tanks just 
west of the chemical building on some currently empty 
pads would have the following advantages: 

• Maximize the use of the exiting structure. There 

are six, 1 0-foot diameter concrete pads in a 

containment area. 

• Chemical delivery could have easy access because 

the outdoor pads are located along the plant main 

access road. 

• This location is adjacent to the existing chlorine 

building and sulfur dioxide building, the feed 

piping corridor might be able to accommodate the 

Sodium Hypochlorite Disinfection System 
for the Water Pollution Control Plant 

Project No. UY- 12/ 09-1 S 
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Sequence of Construction 

1. Following is a suggested general work sequence for the construction of critical work items. The sequence is intended to achieve the 
goal of continuous use of the affected facilities except for specifically described shutdowns. Work elements shown are not 
necessarily on a critical path and may be done simultaneously. Critical work elements shown are not necessarily complete and 
others may occur as the work proceeds. The Contractor shall submit a detailed work sequence schedule to accomplish the work In 
accordance with Section 01310. 
a. A separate, specific, and highly detailed work sequence schedule shall be submitted for the switchovers of the PEWW and SE 

disinfection systems to accomplish the work outlined in Section 17900. This schedule shall outline all necessary tasks and state 
a specific starting and ending day and time. 

2. All of the Owner's facilities are to remain operational at all times unless specifically designated for shutdown in the following 
sequence. Shutdowns of facilities are shown in bold. Shutdown times and other time periods are shown in italics and are far 
consecutive 7-day weeks, 24-hour day periods, workday hours, or as otherwise Indicated. No shutdown of facil ities will occur 
without adequate prior demonstration to the Engineer that all equipment, materials, and supplies are on site and operable. 
a. Shutdowns and switchovers of the PEWW and SE disinfection systems must start on a Monday morning and have the 

Engineer's and the City's prior approval. Approval shall be subject to the upcoming weather forecast; switchover work cannot 
take place during periods of inclement weather 

3. The Owner will perform activities that are underlined. All other activities shall be performed by the Contractor as part of an 
approved work sequence schedule. lnstallatton of equipment shall include all electrical and control systems, and startup and 
commissioning activittes as specified in Section 01650. 

4. Sequence of events: 
a. Order and process shop drawings for new pumps, valves, piping {including double containment piping), and electrical and 

instrumentation hardware. 
b. Complete installation of Phase 1 work elements listed above, including a temporary control panel for Sf hypochlorite 

metering pumps (HMP) tn Tunnel Blue as shown. 
c. Shut down gaseous chlorination svstem t o PEWW disinfection. {Maximum of 5 days commencing on a Monday morning). 
d. During Shutdown: 

1) Perform all work in accordance with approved work sequence schedule. 
2) Remove existing PEWW control panel. 
3) Install new PEWW control panel and complete all power and interconnection wiring. 

e. Complete PCS #1 startup through Acceptance Testing per Section 01650 using temporary control panel for SE HMP's and 
permanent control panel for PEWW HMP's. 

f. Assume operation of hypochlorite loop svstem and delivery of hypochlorite to Loop Storage Tanks. 
g. Shut down PLC control of SE HMP's {Maximum of 3 days commencing on a Monday morning). 
h. During Shutdown: 

1) Perform all work In accordance with approved work sequence schedule. 
2) Switch SE HMP's to Local/Manual control. 
3) Shut down gaseous chlorination system to SE disinfection. 
4) Operate theSE HMP's in Local/Manual to provide disinfection of SE. 
5) Relocate temporary control panel to the existing SE control panel housing in Tunnel Blue along with rerouting of residual 

chlorine signal wirtng. 
6) Complete all reconnection of existing wiring. Complete all new power and interconnection wiring. 

i. As.sume operatton of SE and PEWW HMP's with PLC control. 
j. Purge entire existing gaseous chlorine system of chlorine gas. 
k. Remove chlorine gas tank earls) from Receiving Building. 
I. Complete installation of Phase 2. work elements listed above. 
m. Complete PCS #2 startup through Acceptance Testing per Section 01650. 
n. Assume operation of hypochlorite transfer system and regular delivery of hypochlorite to Receiving Building Storage Tanks. 

Example Sequence of Construction from Columbia Boulevard WWTP 
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new hypochlorite and bisulfite feed piping. 

• Storage tanks could be mounted vertically, which 

would require less footprint at a lower cost than 

horizontally mounted tanks potential required for 

indoor installation. 

• Locating storage at the existing chemical building 

allows the existing structure to be reused at some 

cost savings, but temporary disinfection facilities 

probably wou ld be required so that the existing 

system could be demolished prior to construction 

of the new hypochlorite system. 
Some general considerations for location and types of 
chemical storage tanks are listed in Table 9-2. 

Construction Services teams and Operations 
Specialists that will assist Sunnyvale staff 
on this project to provide a "seamless" and 
trouble-free conversion of the chemical 
supply, storage, distribution, disinfection, 
anddechlorination systems. 

The design process outlined in the Scope of Work 
included in this proposal allows us to address identified 

issues to produce a design that meets your nee.ds. 
However, we understand that this project really begins 
when a construction contract is awarded. It is critical that 
Sunnyvale's new disinfection system starts and operates 
with no problems to immediately gain the confidence of 
plant staff. HDR w ill be with plant staff through project 
commissioning to answer questions, review submittals, 
and provide an O&M manual that clearly describes the 
intent and operation of the facilities. We will provide 
additional start-up services to ensure that the system 
functions properly from the first day of operation. 

HDR's long-term support to treatment plants such as 
City of Portland's CBWWTP, and the City of Las Vegas 
Water Pollution Control Plant, has given our team the 
ability to understand and meet the needs of an operating 
plant and its staff during construction and project 
commissioning. We will support Sunnyvale staff through 
these phases to quickly answer questions and review 
submittals, t hereby ensuring your staff can manage the 
construction schedule and cost with the desired results. 
Prior to startup of the new facilities we will provide 
an O&M manual that clearly describes the intent and 

Table 9-2: Considerations for location and types of chemical storage tanks 

Issues 

Inside vs. Outside 
Storage 

Types of Storage 
Tanks 

Comments 

• Hypochlorite storage requires UBCfire rated separation between the storage facility and any other structures within 20 feet. 

• Inside storage per the UFC requires a fire sprinkler system for the building. Placing the tanks inside a building allows for some degree of 
control of the sodium hypochlorite solution temperatures, limiting degradation. 

• Outdoor storage does not significantly compromise hypochlorite storage and degradation if the tanks are opaque or insulated and storage is 
limited to less than 3-4 weeks on site. Without these precautions, degradation can be as high as 1 percent per week. 

• Rainwater in the storage area must be dealt with, but can be handled with proper design of sump pumps 

• High-density linear polyethylene (HDLPE) tanks provide excellent chemical compatibility with hypochlorite at a cost less than fiberglass 
reinforced plastic (FRP), but are limited in size to a maximum of approximately 10,000 gallons due to their lower structural strength. HDLPE 
tanks can be opaque or insulated. They have a standard warranty of 5 years for outside storage. Structural strength can be increased by use of 
cross-linked polyethelene (XLPE), which is considered the PE tank with the most strength, while HDLPE is considered to have better chemical 
compatibility, but not as strong, and some call it "brittle:· A combination of the two materials using an outer shell of layered XLPE and an 
inner liner of HDPLE has been used successfully to maximize the size of PE tank that can be used. 

• FRP is not compatible in direct contact with hypochlorite but with a Nexus veil wall lining to protect the FRP tanks they provide a high 
strength tank very suitable for hypochlorite storage. They become more economical in larger sizes and are typically used for tanks in excess 
of 10,000 gallons. The typical warranty for FRP tanks provided for outside storage is 1 to 2 years, but systems designed by HDR with this type 
of tank have typically been shown to be in excellent condition after 5 years of service with hypochlorite. Regular inspections every 4 to 5 
years with minor repairs as needed has shown to greatly extend the life of FRP tanks in this application. Hampton Roads Sanitation District 
(Virginia Beach) installed about 20 FRP tanks 10 years ago that were in excellent shape when last inspected in 2005. 
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operation of the facilities. 

In addition, HDR will perform the task of coordinating 
and conducting start-up of your facilities and providing 
operator training. Many clients have found this to be an 
invaluable step in the design and construction project. 
It provides a mechanism for holding the contractor 
accountable for making sure that in addition to having 
individual pieces of equipment function properly, 
the entire system functions as designed. This result Is 
achieved through a "start-up checklist" prepared by 

To the equipment supplier it may mean running the 
equipment for 15 minutes and finishing the mandatory 
paperwork. To the Contractor it may mean nothing 
failed and thus no re-work is required. To the Owner 
it means that the unit process works without glitches. 
To an HDR Operations Special ist it means that the unit 
process or system is operating properly with the process 
liquid under full automatic control and that the O&M 
staff fully understands the design intent, is comfortable 
with operating the equipment, and can maintain the 
equipment properly. 

Owller .lC<leJ)I.lnce 
MDintall1 

Operote 
Monnor 

rlllill Loop Tuning 

our operations specialists. The 
checklist itemizes each process 
parameter, and records the 
control action, expected resu lt, 
and actual result for actions 
initiated at the local control Test Pl.C & SCAOA tn.ll\llo3J controlS • .~!llllliiiiiiii..-~"' 

T6tsyslems us1og de.:lll waiJ!f • 
• Simulate equipment opernuon 

level and any remote operating 
location. HDR can provide these 
checklists for use by Sunnyvale 
WPCP's inspectors, participate in 
or lead the start-up process, and 
provide training to operations 
staff once a successful start-up 
has been documented. 

LOOIO eot\1101 11011Wilfe a ' 
a Use lOCal manual, -ore<! COOVOI 

• Check natC\'Itfed sarety lntl!rtoek$ 

HDR has three Operations 
Specialists who can be onsite before, during and after 
project commissioning as often as necessary to ensure 
successful implementation of the Sodium Hypochlorite 
Conversion project. All three Operations Specialists are 
certified Level 4 wastewater treatment plant operators 
and managers who have assisted with the design, 
construction and startup of hypochlorite and bisulfite 
storage and feed systems. We know from first-hand 
experience what works and what doesn't work when it 
comes to delivering hypochlorite and bisulfite to the final 
application point. 

Successful commissioning of the Sodium Hypochlorite 
Conversion project will require close cooperation 
and scheduling between the WPCP's construction 
management staff, HDR Operations Specialists, the Plant 
O&M staff, the General Contractor, and Subcontractors. 

One potential area for misunderstanding between the 
Plant O&M staff and the Contractor is that the term 
"startup" means different things to different people. 

• Check valve aduators. noot & IJmtt swttcnes 
• CheCk eqtnpmem rol4uon 

• FerTOIITimanUiattu~(s ne1o serviCes 

Commissioning a system or systems is a method of 
achieving, verifying and documenting that the system 
performance meets the design intent as well as the 
functional and operational needs of the facility operator. 
There are numerous checkpoints for each stage of the 
construction and commissioning process, therefore 
set procedures and written checklists will be followed 
so that each stage of the process can be documented. 
Detailed commissioning checklists will be prepared 
by HDR to provide specific tasks for HDR's Operations 
Specialists, the Plant O&M staff, Sunnyvale WPCP's 
Construction Management Staff, the General Contractor, 
and the Subcontractors. Figure 9-2 provides an overview 
of the protocol of various levels of testing that will be 
followed and forms the "pyramid" of a successful project 
commissioning. The ultimate goal of commissioning is for 
the plant staff to effectively and efficiently operate the 
new assets in a whole plant context meeting targeted 
performance objectives. HDR's Operations Specialists 
have the experience and capability to achieve this 
objective. 

9-8 
Sodium Hypochlorite Disinfection System 

for the Water Pollution Control Plant 
Project No. UY·12/09·15 



PROPOSAL -~------------ _ _ __ __ _ _ _ _ 9~· petailed Project Approach 

Definition and Measurement of Project 
Success 

Success will be measured against whether your project 
goals are met- during and throughout the project. 

The previous sections described the unique abilities and 
approaches that HDR will bring to this project to make it 
successful. We will achieve success because the HDR team 
has: 

• A thorough understanding of all of the capital 

and O&M requirements associated with sodium 

hypochlorite disinfection and sodium bisulfite 

dechlorination methods to provide practical 

disinfection system options. 

• Significant and recent experience evaluating and 

designing disinfection and dechlorination systems 

to develop a design that accounts for construction, 

operations, costs, and sustainability objectives. 

• Design experience with indoor and outdoor 

installations to understand the costs and benefits of 

each option. 

• Construction Services teams and Operations 

Specialists that will assist Sunnyvale staff in this 

project to provide a "seamless" and trouble

free conversion of the chemical supply, storage, 

distribution, disinfection, and dechlorination 

systems. 

By selecting HDR, Sunnyvale will receive a safe, reliable, 
and trouble-free d isinfection system meeting your 
operational, financial, schedule, and sustainability 
goals. 
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Ability to Perform 
HDR Engineering has the 
resources and systems to 
deliver a successful sodium 
hypochlorite facility to 
the City of Sunnyvale. We 
have a consistent history 
of meeting schedules 
and budgets while maintaining technical excellence. 
Company policies are directed towards assisting project 
managers in the timely completion of projects. Resources 
are allocated as necessary to ensure conformance to this 
policy. 

HDR maintains close control over project costs by means 
of detailed initial cost projections, appropriate personnel 
allocations, accurate scheduling and strict adherence to 
scheduling requirements, periodic project reviews, and 
close communication among project participants. 

Budget and Schedule Management 
HDR has sophisticated budget and schedule tools, in 
addition to management techniques and procedures, 
to ensure a successful project for the City of Sunnyvale. 
These time-tested, proven management techniques and 
procedures (detailed below) consistently deliver high 
quality services and work products for our clients. 

Schedule Management 

HDR will use multiple methods and tools to achieve 
affective schedule control, they include: 

0 MS Project scheduling software (the enclosed 
project schedule was prepared in this format). 

0 H DR's Workplan 
software which 
identifies who is 
working on the 
project. 

10- 1 

0 Develop a schedule of deliverable dates for each 
phase of the project. 

0 Prepare a 3-month look-ahead schedule and 
provide to each team member (see below). 
This would include key milestones, submittals, 
meetings, QNQC activities, Bi-monthly meetings 
and other information. 

Budget Control 

HDR consistently meets our budget commitments. 
Company policies are directed toward assisting Project 
Managers to meet schedules and control budgets. The 
following budget tools will be used: 

0 Cost information is available on a weekly basis to 
manage the project. 

0 Project Manager Dashboard is a tool t ied to the 
accounting program that summarizes all costs that 
are charged to a project, including subconsultants. 

0 Workplan is also resource loaded and provides a 
quick summary of work progress. 

0 Regular, detailed reviews by the QNQC 
Committee to assess progress and identify 
potential cost saving measures. 

0 Strict adherence to the predesign schedule. 
Preparation and maintenance of a decision log. 

0 Preparation of a detailed cost estimate at the 
predesign stage and update of the schedule as the 
design progresses. 

0 HDR's "Design-to-Goal" approach to cost control. 
This approach constantly updates the construction 
cost estimate. If the costs exceed the budget, then 

Sodium Hypochlorite Disinfection System 
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the HDR team will meet with City staff to identify 
potentia l cost saving ideas. The construction cost 
estimates will be prepared by members of HDR's 
Design - Build group. 

Key Personnel Workload and Time Commitment 
All members of our team have adequate time available 
to complete your project successfully within the time 
frame indicated in the schedule, and are fully committed 
to this project. This team can begin work upon receipt 
of a notice to proceed. Table10-1 below indicates the 
workload and time commitments for our key Personnel. 

Table 1 0-1: Key Team Members' Workload and 
Availability 

Project 
Key Personnel Current Workload Availability 

% 

Joe WOJSiaw, P£ 
• City of Los Angeles 80S- TOS-546 CM 
• West Basin Municipal Water District - SO% 

Project Manager 
Hyperion Sec. Effluent 

• MSD High Rate Clarification Treatment 

June leng, Ph.D., PE Eva I. 
60% 

Project Engineer • ALCONSAN Disinfection Piloting Project 
• Pinole WWTP Improvement Project 

Dave Reardon, PE 
• EBMUD - Food Waste Digester 

Principal-in Charge 
• Napa Sanitary District- FOG Engineering 15% 

Services for Design Construction 

John Koch, PE • Orange County Water District Solids 
QAIQC 10% 
Process Design 

Improvement 

Craig Olson, PE • Rio Dell WWTP Upgrade 
QAIQC • Napa Sanitary District Influent PSEP 10% 
Constructability 

Gary Fuller, PE • City of St. Helens Membrane Filtration 
QAIQC 

Water Treatment Facility 
10% 

Disinfection Sys. 

Project Schedule 
We have developed a preliminary project schedule for 
completing the design and construction of the Sodium 

Hypochlorite Disinfection Project. Key assumptions used 
in developing this schedule include: 

10-2 

• NTP issued by January 2013 

• Project Kick-Off January 2013 

• Pre-Design Studies Complete by February 2013 

• 30% Design Submittal by March 2013 

• 60% Design Submittal by April 2013 

• 90% Design Submittal by May 2013 

• 99% Design Submittal by June 2013 

• 1 00% Bid Package by July 2013 

• Construction Contract Award September 2013 

• Construct ion Complete- May 2014 

C<-III!CI 

<;:::ac l 
J 

( ~!.o~n 
QC + 
\ == ' 

A preliminary tfmeline shows 
projected milestones 

S"""''''n!l 

+ 
a:~ J 

oc + 
Ro...,.. 
-111!1 

i 
-o.o.on 
tolit170t3 

QC + 
( R""'"" 1 

M&ettng 

• I a:,~ 
oc t 

R.,..._ ... _ 

WIODoolgn 
Jul\2013 

+ 
Construc:i.on 

Con!NittAW#nl 
Soe>20t3 

+ 
ComltiJCI""' 

Comploto 
May20tf 
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Project Schedule 

ID Task Name 

1 Council Approval (2/Month - Tuesdays) 

2 Consultant Notice to Proceed 

3 
4 Project Management 1/10/1 3 
5 Project Management and Coordination 1/1 0/13 

6 QNQC Program 1/10/13 

7 Kick-off Meeting 1/16/13 

8 Site Visits 1/16/13 

11 Reviews and Progress Meetings 3/21/13 

Design Presentations 4/12/13 

Request for Information 
1-,.....,...--1 

1/10/13 

1/24/13 Pre-Design Study and Basis of Design Report 
Condition Assessment 1124/13 

Draft Report 
28 City Review 

29 Final Report 
30 

31 
32 -
33 
34 
35 
36 

39 
4o 
41 

46 

Conversion from Gaseous Chlorine to 
Liquid Chlorine 

Draft Report 
City Review 
Final Report 

Operational Improvements 
Draft Report 
City Review 

Final Report 
Simultaneous Production of Recycled Water 

Draft Report 
City Review 
Final Report 

Reduction of TDS in Recycled Water 
Draft Report 
City Review 

Final Report 

47 Surveying 
48 Field/Topographic Survey & Basemapping 

49 
50 Geotechnical 
51 Subsurfac~ Explorations 
52 Laboratory Testing 
53 Geotechnical Report 
54 Draft Report 
55 City Review 

City of Sunnyvale 
Sodium Hypochlorite Disinfection System for the 
Water Pollution Control Plant, Project No. UY-12/09-15 

1/24/13 
217/1 3 

2/21/13 
217/13 

217/13 
3!7/13 

3/22/13 
217/13 

217/13 
3!7/13 

3/22/13 
217/ 13 

217/13 
3!7/13 

3/2.2113 
217113 

2/7/13 
317/ 13 

3/22/13 

3/21/13 
3/21/13 

3/21/13 
3/21/13 
4/18/13 
5/16/13 
5/16/13 
612011 3 

6/30/14 
6/30/14 
7/17/13 
1/16/13 
1/31/13 
7/31/13 

8/8/13 
1/23/13 

3/28/13 
2127/13 

2/6/13 
2120113 

2/27/13 
3/28/1 3 

3/6/13 
3120113 

3/28/13 
3/28/ 13 

3/6/13 
3/20/13 

3/28/13 
3/28/13 

3/6/13 
3120/13 

3/28/13 

3128/13 
3/6/13 

3/20/13 

3/28/13 

4/17/13 
4/17/13 

7/17/13 
4/17/13 
5/15/13 
7/17/13 
6/19/13 
713/13 

Task 

Milestone 

• 

• 

.. 

Summary 

Meetings/Workshops 6 

- -- - - -

.. 

Review Period 
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Project Schedule 

10 Task Name Start 

56 Final Report 7/4/13 

57 
58 Environmental 3/29/13 
59 Project Description 3/29/13 

60 Draft Categorical Exemption 4/12/13 
City Rev1ew 7111/13 

62 Final Categorical Exemption 7/25/13 

63 
64 3/21 /13 
65 
66 Permitting and Regulatory Requirements 3/29/13 

Design Services 3/29/13 

69 Preliminary Design (30%) 3/29/13 

70 GUy Review 4112/13 
71 60% Design 4/29/13 

72 City Review 5113/13 
73 90% Design 5/28/13 

74 City Review 6/18/13 
75 99% Design 7/3/13 

76 City Review 7/17/13 
77 100% Bid Package 8/1/13 

78 
79 Bidding Phase 8/8/13 
80 Advertise for Bid 8/8/13 

81 Prebid Meeting 9/2/13 ---
82 Bid Period 9/3/13 

83 Award 10/8/13 

84 
85 Construction Phase 10/23/13 

86 Preconstruction Meeting 10/23/13 
87 Construction Period 10/24/13 

88 As-Built Drawings 6/6/14 

City of Sunnyvale 
-- Sodium Hypochlorite Disinfection System for the 

Water Pollution Control Plant, Project No. UY-12/09-15 

I 
Finish · 

7/17/13 

817/13 
4/11/13 
7/1 0/13 

7/24113 1 
8/7/13 

4/3/13 

8/7/13 

817/13 
4/11/13 
4125/13 
5/10/13 
5/24/13 
6/17/13 
7/1/13 

7/16/13 
7130113 

8/7/13 

10/8/13 
8/30/13 

9/2/13 
10f7/13 
10/8/13 

6/19/14 
10/23/13 

6/5/14 
6/19/141 

Task 

Milestone 

2013 
Jan Mar 

• 

-----

~ 
·~ 

Summary · 

Meetings/Workshops ~ 

6 

Review Period 

2,914 
J~n _feb Mar M! Ma~ J~ 

~ 
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EXHIBIT "A- 111 

Project Sche dule 

ID Task Name Start Finish 2013 2014 
Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug 

1 Cons" tan/ No:rre ro Ptoceed 3:-lt/3 J·~l) 

l 314 
2 
3 Project Management 314/13 8121/14 
4 Project Management and CoordJnalion 315/13 8/21114 
5 OAIQC Progtam 315/13 9/9113 

6 Klcl<-off Meelltlg 314113 3/4113 v 3/4 

1 Site Vrstts 314/13 311!1113 

10 Reviews and Progress Meetings 5128/13 9/23113 ~- 0 ~s 

18 Design Presenta!ions 6/19113 1()(1113 
21 Request f()( lnf()(fOation 315/13 3/18/13 c::J. 
- 2.2 

23 Basis of Design Report 315113 6118/13 
24 Conversion from Gas11ous Chlorine to 315113 6118/13 

Uquid Chlorine 
25 Orai!Repon 3/5113 5113113 r--u- C~y R"' S'f 1J 2..,.1.• t.-

21 Ftnal Report 5/29(13 6/18/13 c::::=> 
28 

29 Conceptual Feasfbllity Studies 315113 6118113 
30 Operalionallmprovements 315113 6118113 

1- 31- Draft Report 3/5113 5120113 
1-32 CryRD "'w S/2T, fJ &311 .•. 

33 Final Report 615/13 6118/13 c:::I> 
34 Simultaneous Production of Recycled Water 315113 6118113 
35 Draft Report 315113 5/20113 
36 CyRil <11< S.2" l:l t.v.l.fJ :+. 

1-31- Final Report 615/13 6/18/13 c=: 
38 Reduction of TDS in Recycled Water 315113 6118/13 
39 Draft Report 3/5113 5/20113 

40 C.1 Revj w S.71. 1.3 6.'3'1.; -. 
41 FWlal Report 615/13 6/18/13 c:::I> 
42 

- 43 Surveying 3119113 4115113 

44 Ftefd/Topogtaphlc Survey & Basemapping 3/19113 

45 

4 115/13 ~ 
46 Geotechnical 3119113 6118113 
47 SUbsulface Explora!ions 311!1113 414113 

~ 48 Laborat()(y T esling 41S/13 4123113 
49- Geotechnical Report 4/24/13 6/18/13 
50 Draft Repon 4/24113 5121113 

51 CrryRf.J>l'W s.z:.- 13 Gr~l -
52 Fonal Report 6/5113 6/18/13 b 
53 
54 Environmental 5/28113 9/30113 

I 

City of Sunnyvale T ... s..mr-y -- c - , 
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Project Sche dule 

10 Task Name Start Finl.oh 2013 2014 
Jan Feb 

1: 
May Jun Jul Aug Sep Oct Nov o .. c Jan Feb Mar A~ May Jun Jul Aug 

55 Prosed OescnpbOn 5128113 614113 ~ I - 56 Draft CalegOrical Exemption 615113 8/30113 
57 C.tR ,. ~13 .. J•13 ... 
58 Fonal Categancal Exemption 9117/13 9/30/13 c::::::' 

"59 
60 Potholing 31t9113 4/15/13 

61 
62 Permitting and Regulatory Requirements 5128113 9/30113 

63 
~Design Services 6119/13 9/30/13 

65 75% Design 6/19/13 8/1/13 I * '+ 66 C.tyR~ rev. 8/2d.J 8.-1& 13 
67 100%0e51!Jn 8/19/13 9/6113 ~ 
68 c. rRe • •·· 'l.'91! 3 9/20113 
69 Final Bid Package 9124/13 !1130/13 

~ 
~ 
~Bidding Phase 1011113 11129/13 

72 Adven.se ror Bod 10/1/13 111123/13 

r-n- Prebid Me<!llng 10/24113 10/24113 

74 Bid Period 10/25113 11128/13 

~r 75 Awatd 11129/13 11129/13 

~Construction Phase 12116113 8/12/14 I 
78 Pre<:oosttuction Me<!ling 12/16113 12116113 ~12116 

'79 Construdloo Penod 12117/ 13 7129/14 
... 

80 As-Buill DraWings 7/30/14 8/12114 

City of Sunnyvale T- s-n.y --Sodium Hypochlorite Disinfection System for the - -.g.M.__ C 
Water Pollution Control Plant, Project No. UY-12109-15 

1219G'!Callracos 



EXHIBIT "B" 

ESTIMATED WORK EFFORT AND COST 

Cily or Sunnyva~ 

Proposal lor Sodit.m Hypoclllonte Disinfection System lor the Waler PoUubon Control Plant Projecl No. UY -12.109-15 

HDR Engineering, Inc. 

Tasks 

l•s.k 
loch Projec1 Projoc;t Clvill 

l asl Dosoriptlcm Princ:lpol Spo<loU.t Permitting • IQAIQC) 
M.lnagtr Ellg.lnHr Oftfto 

Rearr:ton Kodl v~- LI!WII1 
Chen, -Gle)' 

s 2'75 s 251 s 2'75 s 174 s 170 s ~~ 

1 Proje<l lolonagemonl I oiO " G 0 0 

1.1 PR>jed ~mont ond COOnlno!JOn 32 

1.2 O.MlCPIOg<Wtl 8 oiO • 
1.3 KJd<.oll UeeUlg • ... 5ael/lsU (up to 2) a 
1.5 R......s and Pn>greu ~(up to 5) 2• 

1.6 Desql-(up lo2) I 

2 ConupluoJ Fuslllifity Studios and 8uis ol OH;gn 0 • .. ... 0 0 

21 ~tom~IIS~tDl-~C.I'Iktt .. ( \eeiltln i ) 0 0 

2.2 Opefatlonallmp!0Yam1111S • • 
2..3 -P""*'<*oonotReqodod\'l'ater 

2.4 -oon ol 1'05 1> Reqded W..:e1 

3 Surwyln!J 0 0 0 0 0 0 

31 F'"ld!Topogrophc SUrvey & l!:lsemol>-

• Geotochnal 0 0 0 0 0 0 

4.1 Subsurface Eilplonloons (up to 3 bOnngS) 

4,2 Lat>orato<y lesto>g 

• . 3 Geotet:Mical Repori 

5 Erl't'lronm~nll.t 0 0 14 14 0 12 

5.1 Pro,ect DelalpOion 2 2 2 

52 C<llluraiROSO<IrCt$ 2 

5.3 lvt t:onloriMy AnalrSIS 2 

5.4 Boologal Resaur<:H 2 

s..s S'I\'RC8 Conailalal 2 2 2 

5.3 ---eo..tllooliiiSiudy • • 6 

s_• Pu11k Dfall-SludyMA91:ed No9odNe ~ 2 2 • 
55 FI'IOI-Sludy IIAigaltd NegatNe Dec1ara!Aon 2 2 4 

5..6 ~~RewwMenngs( ... IOJ) 2 2 a 

' Pothollng 0 0 0 0 a 0 

6 I P<llhclng l"P 10 palhOks) 

7 Pennllting and Jle9ulolory Requ-nts 0 a 2 2 0 " 
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labor 

S1ructural t.lochllnal 
Kul.l>t 

Ellglnoer EnglnHr 

Kading 
Ta.anga.; 

Kon<onlclc:as 
l..r 

s 201 s 22A s U1 

0 0 2 

2 

0 0 22 

0 

2 

0 0 0 

0 0 0 

• 0 0 

• 

0 a a 

0 I 0 
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Subconsulb.nts • DOCs' TOial 

EloWX.I CAD Ad mini Totol TotoiLobo< 
Other 

Ope111tions Geole<:b Surwylng CorrosJon Potll<>llng Oftd TouJFe-e 
Englneor Tech Clori<oJ Hours Costs 

Coots 

Smithey - Agnew TBD - 1141son V&A Ex~~m 

s 11!2 $ 192 $ 132 s 111 

• 0 t It 1St Sl 7,Sol7 so so so so ~ .... , UZ.lts 

2 8 42 $9,951 $1~ $11,451 

2 Sol $13,594 5449 $14,043 

2 2 8 $1,585 SJOO S t.SBS 

2 10 $2.~ $600 $3, 164 

2 2 30 $7.567 $1000 $8.567 

2 2 12 $2.685 S600 $3.285 

2 29 20 12 213 $40.&41 so so Szt,tu S2.12l $7" S7.C.Z14 

0 0 0 so so so 
2 6 4 20 $3,757 S74 $21,830 

3 4 87 $17.309 $300 $17,609 

20 4 106 $19.775 .. ~ $392 $34,775 

0 0 0 0 0 so so $1&,139 so so so $15,13t 

0 so $16,139 $16, 139 

0 0 0 0 0 $0 $15,77& so so so so Sl5,776 

0 so $6,'16 S6,4t6 

i 0 so $2,830 $2,830 

0 $11 S6.53t 56,531 

0 0 0 ' 12 16 $13,0S3 so so so so S3,50G $\&,Sll 

• 10 $1.561 S500 $2.061 

2 $.219 $200 S4t9 

2 $219 $200 $419 

2 $219 $200 $419 

6 $1117 SJOO $1 .. 17 

6 2• $3,921 $600 54.521 

• 12 $1.780 S600 $2.380 

• 12 $1 .780 5600 $2.380 

4 16 $2.217 SJOO $2.511 

0 0 0 0 0 $1 $0 so so $7,16J so $7.16t 

0 so $7,1169 

0 0 0 0 20 S2,&41 so so so so »00 $3,141 



Tuko ubo< Subcons.ubnta' 

Task 
Tech 

Ptojocl Project CMII Slnlc1vm Medlanlool Eloclrical CAD Admin/ ToUJ Toalubo< Task DosalpUon Principol Specioisl -w.v Hulolol Opera 11oM Geoledl Surwylnv Corrosion • (QAIQC) 
lbnopr Enginftr Oomo Enginftr Enginftr Englr>Hr Teelt Cletieal ~touR CO SIS 

7. 1 l'ermi1wlg and Rego.Uto<y Requorements 2 2 16 20 $2.648 

5 Chlorine BOOR (J0%1 0 0 12 20 lOA 0 0 I 16 14-A z 41.8 4 135.6 $23,274 so so so 
8.1 ChlorW1e BOOR~) 12 20 104 8 16 ... 2 41.8 • 136 $23.274 

' 75% Dtslgn 0 0 32 14 26 0 0 20 35 H 0 122 0 285 $49,435 so so so 
9. 1 75 .. Pia11S 16 6 26 20 35 36 122 261 $43640 

9.2 75!0 Soe<:otoeatc>n> 8 • 12 $2.897 

9.3 Sit CO$l btirNte 8 • 12 $2897 

10 0 0 0 0 0 0 0 0 0 0 0 D 0 0 so so so so 
10.1 TASK IOCO- NEOINlOTas> V 0 0 0 0 0 0 0 0 so 
10.2 0 0 0 so 
10.3 0 0 0 so 
11 100'4Dtslgn 0 a 16 ' 10.4 a 0 a 14 14.4 0 41.8 0 117.6 $20,724 so so so 
11. 1 IOO'JI. Plans 8 2 10.4 8 14 t•~· 44.8 106 517,826 

11.2 1 OO'JI. Specjficllx>ns 4 2 6 $1 « 9 

11.3 100'JI. Cosl Eslomlle • 2 6 $1.449 

12 F1Nl Bid Pocbga 0 0 a ' 5 •. 2 0 0 4 7 7.2 0 Z4-A a 61.1 $1a,US so so so 
12.1 f'NIPions 4 2 5.2 4 7 7.2 24 • .0 54 $9087 

12.2 F'NISpe-..... 2 2 • S899 

12.3 ..... Cost EsllmZe 2 2 • 5839 

13 Bidding~ a 0 I 4 2 0 a 2 2 2 a a a 20 54,430 so so so 
131 Prebod Meeq • 2 6 $1,449 

13.2 S.SPenociSeMcos • 2 2 2 2 2 14 $2.982 

14 Con~1tvclktn Ser"''kes 0 0 92 52 a 0 a a 0 0 0 40 64 24& $46.,737 so so so 
14. 1 Pteeof19'1A""' Meeting 8 • 8 20 $3,785 

14,.2 ScJbmcl. 20 2 6 28 $6~14 

14.3 [a.ntca~- (up 01 20 Rfls) 16 2 18 36 56 746 

14.4 Constludoon Me~s/SCelflslls (up to 3) 16 8 24 S$,795 

14.5 Cllange O<del$ 24 8 8 ~ $8.882 

14.6 ~- 4 20 12 36 SS918 

14 7 ..... -c.._ 4 8 40 12 64 $9,096 

IS Additlonol Servlea 0 0 • 4a 0 0 0 • 0 0 40 0 ' 90 S16.4Z2 so sa sa 

15.1 " 90 $16.•22 
- -~ a • a 312 Z42 54 41 4 42 .. .. 71 310 124 1,.4$3 SU6.l75 Sl$,1711 S11.tlJ S2t.t&4 

'~nc:&c~osS%-.-.morlcup 

' Nomarfwp on el!j><!nftS. Othe<Dnct COSIS(OOCoj -hwl, /eCMologydlowges. ,-.g -"-'11 T~~ -""""'*"'· CAOO. ~ --... __ ,_,.,__..,~ 'llllldl.-e~lll a neotS3.70_1abor,_._

ll>ese -..ology~-,_...., ... ooc llgcle. 

---~---.. --
12190 211/2013 

ODCs' Total 

OtMr 
Potltollng Direct Toblfft 

COSIS 

$500 $3, 148 

so SI,OOO SZ4,274 

$1.000 $24.274 

so $31.&00 $52)135 

S1 000 $44.640 

S1200 $4 097 

$1 200 $4097 

sa sa sa 
so ~ 

so ~ 

so so 
so $1,100 S21,a24 

$500 $ 18,326 

$300 $1,749 

$300 $1,749 

so $1.100 S11.915 

$500 59.5117 

S300 5 1,199 

$300 $1,199 

so $600 56.030 

$400 S1.849 

S200 $3.182 

so $3.$00 S511.237 

$500 54.285 

S2SO $6,764 

S2SO 56..996 

$500 $6,295 

$500 59.382 

$500 $6418 

SI,OOO $10,096 

so S1.500 Sl7,922 

~c $17,922 

Jto.m $21,015 $360.180 



puu1ptl9!!: of RcvtdpM tofu [Bimf iC 
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In TO>k z.z. thf.., po<Joo~o< trom T"'k 6 1 were I110YOd .,,alontZ 1 Theta<.ol oothalu ••~ •llll llwtn<Omber >od '""""""• ""''""""nat du"Ctd "''"*""''" lllownln ,,.., !anL 

In Tm 2-2. <XKI•mmln<d 1pou eniiV""'" ta""'ped ~-al ~...n.n_.. >dded -.-ccsu >llowftlr> red'"""'"'" p<e·"""""indude<l. 

In Tosk U....._......, ondudedta .......,.,, ._aloon al the CCT lo< ~' p<crd""'*' al r<qdcd wot.,., Add.lionll'-rt ~now-. ondu6c<l to-•tud.,ndhads tolv""" uw ~ anaaattd Wdh the ruvdcd _,... prloo to chlonnollm 

In fad 2....._ tt ~ .uurM'd ti'M• ""''ef fn..-est.t~'On stlldie: wc.:tld be donor bvochnt tt"""""" •PP6f'S t~t thk wor\ w4 not be done"" t.tme and fiH!Ik to be indt..dcd in tho con1Dtt tnausedC.OW to me.wr~ scwt.r SYSteM mndudN'tV 311 VP~ PQtnU 

aNI .....,n lhedob t..v. be<n•-•hnd.-n "''ed !onL 

T..Os1.-110h....,ban.-bonod...d.Oco<l>lf<NIWiftdudodlnl">~9whochnaw"'P' .. ••Uihe75li.....,llf'lllllil"""'"'~-~ '""'-«U•<OOU 

Taw ll....t Uh>wbeenr•""""'" 1-wbm..W....tr.,.,s.d P><hc< Ho0.."C• ., • .,,_. 

CO:s!Jfetra"o&MMa."WJJ w•stne!Uded fnourcwetllf~. bm ill ~iJf'MeiiM ICt'fl'! was: not tlawat~ To see lhe emU rorO&MM.-..uatlasJI: 14.6 WM.&tecf.nd fu~ loY"'U\GosbdlJ.lniKttedfi'Oli"'T.sb 14J and t.e.J lli'ISks 14.2, l.e.l ~nd 1.4.6 

•re t.llhllc*Ue.d tn. l'&bt. bk.lrl Non~ c!.•~t« In eo~tL 
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Exhibit “C” 
 
 

INSURANCE REQUIREMENTS FOR CONSULTANTS 
 
Consultant shall procure and maintain for the duration of the contract insurance against claims for 
injuries to persons or damages to property which may arise from or in connection with the 
performance of the work by the Consultant, his agents, representatives, or employees. 
 
Minimum Scope and Limits of Insurance: Consultant shall maintain limits no less than: 
 
1. Commercial General Liability: $1,000,000 per occurrence and $2,000,000 aggregate for 

bodily injury, personal injury and property damage. ISO Occurrence Form CG 0001 is 
required. 

 
2. Automobile Liability: $1,000,000 per accident for bodily injury and property damage.  ISO 

Form CA 0001 is required. 
 
3. Workers' Compensation and Employer's Liability: $1,000,000 per accident for bodily injury 

or disease. 
 
4. Errors and Omissions Liability Insurance appropriate to the Consultants Profession:  

$1,000,000 per claim and $2,000,000 aggregate. 
 
Deductibles and Self-Insured Retentions 
 
Any deductibles or self-insured retentions must be declared and approved by the City of 
Sunnyvale.  The consultant shall guarantee payment of any losses and related investigations, 
claim administration and defense expenses within the deductible or self-insured retention. 
 
Other Insurance Provisions 
 
The general liability and automobile liability policies are to contain, or be endorsed to contain, 
the following provisions: 
 
1. The City of Sunnyvale, its officials, employees, and agents are to be covered as additional 

insureds with respects to liability arising out of activities performed by or on behalf of the 
Consultant; products and completed operations of the Consultant; premises owned, occupied 
or used by the Consultant; or automobiles owned, leased, hired or borrowed by the 
Consultant.  The coverage shall contain no special limitations on the scope of protection 
afforded to the City of Sunnyvale, its officers, employees, agents or volunteers. 

 
2. For any claims related to this project, the Consultant's insurance shall be primary.  Any 

insurance or self-insurance maintained by the City of Sunnyvale, its officers, officials, 
employees, agents and volunteers shall be excess of the Consultant's insurance and shall not 
contribute with it.   

 



 

3. Any failure to comply with reporting or other provisions of the policies including breaches of 
warranties shall not affect coverage provided to the City of Sunnyvale, its officers, officials, 
employees, agents or volunteers. 

 
4. The Consultant's insurance shall apply separately to each insured against whom claim is made 

or suit is brought, except with respect to the limits of the insurer's liability. 
 
5. Each insurance policy required by this clause shall be endorsed to state that coverage shall 

not be suspended, voided, cancelled by either party, reduced in coverage or in limits except 
after thirty (30) days' prior written notice by certified main, return receipt requested, has been 
given to the City of Sunnyvale. 

 
Claims Made Coverage 
  
If the General Liability and/or Errors & Omissions coverages are written on a claims-made form: 
  
1. The retroactive date must be shown, and must be before the date of the contract or the 
beginning of contract work. 
  
2. Insurance must be maintained and evidence of insurance must be provided for at least five 
years after completion of the contract work. 
  
3. If coverage is canceled or non-renewed, and not replaced with another claims-made policy 

form with a retroactive date prior to the contract effective date, the Consultant must purchase 
an extended period coverage for a minimum of five years after completion of contract work. 

  
4. A copy of the claims reporting requirements must be submitted to the City of Sunnyvale for 
review. 
 
Acceptability of Insurers 
 
Insurance is to be placed with insurers with a current A.M. Best's rating of no less than A:VII, 
unless otherwise acceptable to the City of Sunnyvale. 
 
Verification of Coverage 
 
Consultant shall furnish the City of Sunnyvale with original a Certificate of Insurance effecting the 
coverage required.  The certificates are to be signed by a person authorized by that insurer to 
bind coverage on its behalf.  All certificates are to be received and approved by the City of 
Sunnyvale prior to commencement of work. 
 
 

 




