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A1.1 Sources of Funding 
As noted in Chapter 3 of this report, there are two elements of an effective infiltration and inflow 
(I/I) program:  direct I/I reduction and long-term I/I control.  There are several different financial 
alternatives for each program component, and they include both regional and local agency 
financing as well as grants and other funding sources.  For each type of funding source, there are 
also several different alternatives for determining what type of funding approach is used, how the 
funding is shared between King County and the local agencies, how the County rates are 
designed to affect local agencies regarding I/I related costs, and what administrative and 
operational procedures are necessary to implement different financial alternatives. 

For direct I/I reduction projects, the primary financing source is County funding from 
Conveyance System Improvement (CSI) and treatment projects that are planned if no I/I program 
is implemented.  To use funding that is otherwise used for CSI and treatment projects, a direct I/I 
reduction project must be cost effective (that is, it must have more benefits than costs).  Cost 
effective I/I reduction projects are defined as those projects that reduce, delay, or eliminate CSI 
and treatment projects and that have more County savings from reducing, delaying or eliminating 
related CSI and treatment projects than the costs associated with the I/I reduction project.  Other 
financing sources also include savings from reducing, delaying, or eliminating treatment plant 
improvements and from the reduced operating and maintenance costs to convey and treat lower 
flows.  

When I/I reduction projects are not cost effective for the County, a local agency could contribute 
local funds to make a project cost effective for the County.  Depending on the amount of a local 
contribution and its percentage of the total costs, such a contribution not only provides the 
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County with a cost effective I/I reduction project, but a local agency also benefits by funding an 
improvement to its system at less than the full project cost.  In addition, as part of a multi-
purpose project where a local agency or other jurisdiction already has funding for cost elements 
that are normally included as part of an I/I project (such as street resurfacing), this type of 
funding can be used to reduce the County’s I/I project costs for non cost-effective projects and to 
help make a project cost effective.   

For a long-term I/I control program component, the primary financing source is funds from the 
County’s rates that are charged to the local agencies.   Besides using funding directly from rates, 
other specific financing sources for I/I reduction projects or long-term I/I control program 
components could include state and federal grants and loans, County-specific bonds, local 
agency funds, and possibly, funding from private property owners.  

A1.2 Financial Strategies 
Although funds from County rates could be the primary source of financing, the County can use 
several financial approaches to implement direct I/I reduction projects and long-term I/I control 
programs and policies.  Depending on what policy and program objectives are established for 
implementing various I/I program components, such as an I/I reduction goal or I/I threshold, 
different financial strategies could be used to help implement the I/I reduction goals through 
local agencies (for example, financial strategies that use either a proactive and incentive-based 
approach or a more enforcement and penalty-oriented approach).  The status quo approach could 
also be continued.  These financial strategies may or may not cause local agencies to reduce I/I 
flow or make I/I reduction investments.  It should be noted that the financial strategies identified 
in this section will require the review of the County’s Prosecuting Attorney’s Office for their 
legality or for the requirements necessary to satisfy any legal issues that could be raised. 

A1.2.1 Proactive 

A proactive approach uses financial strategies that provide positive financial incentives to 
encourage local agencies to reduce I/I flows by making improvements through direct I/I 
reduction projects or through long-term control measures.  Such positive incentives have the 
potential to lower a local agency’s costs for reducing I/I to meet the I/I program goals and 
standards.  These types of positive, proactive financial strategies include the following: 

• County grants to local agencies for the full cost of I/I reduction projects that are cost effective 

• Opportunities for local agencies to contribute their own funding, resulting in I/I reduction 
projects that are cost effective 

• Loans from the County to local agencies for cost effective I/I reduction projects to help local 
agencies meet cash flow needs and reduce debt service costs  

• Loans or grants to private property owners to repair I/I problems on private property 
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• A lower overall rate or rate credits, rebates, or discounts given to local agencies when local 
agencies meet specific I/I criteria for reducing or controlling I/I flows 

A1.2.2 Enforcement  

An enforcement and penalty-oriented approach uses financial strategies that are designed to 
charge or penalize local agencies if they do not meet specific I/I goals or standards, such as I/I 
thresholds or other agreed upon I/I standards.  These types of enforcement-oriented financial 
strategies include the following: 

• Impose a higher overall rate or rate surcharges and penalties on local agencies when they do 
not meet specific I/I criteria for reducing or controlling I/I flows 

• Require local agency investments and funding in I/I control projects and measures to meet 
the I/I criteria without County financial assistance in lieu of paying higher rates or surcharges 

• Require repairs and investments by private property owners if I/I repairs are needed, 
assuming that the County or local agencies have the legal authority to require such repairs 

A1.2.3 Status Quo 

There is also the choice to maintain a status quo approach in which local agencies continue to 
pay the same rate and must invest in I/I control using their own funds.  Except for funding cost 
effective I/I reduction projects, the I/I program establishes no financial incentives or penalties for 
local agencies.  Depending on the I/I policies and goals, the County and local agencies must 
assess whether such a financial strategy helps meet and sustain its long-term I/I policies and 
goals. 

A1.3 Rate Issues and Options 
The primary funding mechanism for the I/I program could be through the rates the County 
charges local agencies.  Any debt funding for I/I projects or loans to local agencies must 
eventually be paid for through the rate that the County charges the local agencies for its 
wastewater-related services.  Utility rates are generally designed to recover the cost of service, 
and there are several different types of cost sharing approaches that can be used to design rates 
and to create financial incentives and penalties for local agencies.  How I/I costs and benefits are 
incorporated into the County’s rate structure depends on the timing of I/I costs and benefits, how 
costs and benefits are shared between the County and local agencies, and what type of rate 
structure is used to reflect the County’s financial strategies.  The following discussion provides 
an overview of rate issues.  Additional details need to be identified as specific cost effective I/I 
reduction projects and long-term control programs and costs are defined.  There are several rate 
issues that the County and local agencies could consider to determine what financial strategies 
can be used to implement an I/I reduction program.  Depending on the financial impact on a local 
agency, changes in the rate structure may or may not result in I/I reduction investments. 
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A1.3.1 Earlier Rates 

One potential impact of implementing I/I reduction projects is that project funding is needed 
earlier than the planned CSI and treatment project schedule.  As a result, when compared with 
the rates needed to support the planned CSI and treatment project schedule, the County’s rates 
could be higher earlier in the schedule to meet the funding needs of the I/I projects, but could 
then result in smaller rate changes later in the schedule.  It should also be noted that rate changes 
related to I/I costs are not the only reason why the County’s rates change over time.  Other non-
I/I projects and program costs also affect overall rate changes in the future.   

A1.3.2 Cost Sharing  

Historically, the County (and Metro before it) levied a flat charge per equivalent residential unit 
(ERU) for all wastewater-related services (except for the one-time fee for new connections paid 
directly to the County).  The ERU charge does not vary between local agencies based on the 
level of I/I flows or any other factor.  This cost sharing rate structure has been called the “all for 
one and one for all” approach.  The basic premise is that all local agencies are treated equally.  
This “collective” perspective assumes that I/I reduction benefits all local agencies equally 
because all local agencies benefit from the reduced, deferred, or eliminated capacity expansions 
contemplated in the CSI and treatment project plan and the Regional Wastewater Services Plan 
(RWSP). This perspective recognizes that I/I is more a regional than local problem and that 
surface water and groundwater flow between local agencies without regard to political 
boundaries.  With this perspective, rates are based on the use of a regional average cost 
approach.   

Two other types of cost sharing were introduced at an I/I program workshop.  These two other 
approaches include a cost-driven approach (“those who cost the most should pay the most”) and 
a benefit-driven approach (“those who benefit the most should pay the most”).  The guiding 
principle for these two approaches is that for most utility systems, it costs more to serve some 
entities or customers than others. 

Cost-driven 

Recognizing this disparity, the cost-driven approach suggests that local agencies pay in 
proportion to the costs that they impose on the regional system.  Both the amount of I/I and the 
cost of the I/I measures necessary to eliminate or mitigate I/I may vary considerably among the 
County’s local agencies; or, more generally speaking, among the major drainage basins.  
Because some agencies contribute more to higher I/I program costs than others, this approach 
suggests that those causing higher I/I costs should pay more than those causing lesser costs. 

A cost-driven approach can be based on several indices, and two potential measures that could be 
considered include I/I contribution and I/I reduction cost.  Both of these measures could be used 
as a basis for a cost sharing structure.  The difference between the two is subtle but significant:  
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• I/I/Contribution. Use of the actual I/I contribution as an index for distributing the cost-
sharing burden could most closely match I/I program costs with those local agencies (or 
major basins) contributing I/I to the regional system.  Each local agency’s share of costs 
could be related to its relative contribution of I/I. 

• Cost of I/I Reduction. This method focuses not on the degree of I/I contribution, but rather 
on the cost of reducing I/I in the local agencies’ systems.  That is, an I/I problem with an 
inexpensive solution (for example, raising and sealing a manhole periodically covered by 
surface flows) results in a lower cost share to a local agency than an I/I problem with an 
expensive solution (for example, removing and replacing a failed sewer main in a densely 
developed area with unstable soil).  Using this method, the relative cost of reducing I/I from 
each local agency (or major basin) is more important than the degree of I/I contributed by the 
local agency (or major basin). 

Benefit-driven 

The benefit-driven approach recognizes that the benefits of many collective endeavors are not 
shared equally among all participants.  Recognizing this benefit disparity, the benefit-driven 
approach suggests that local agencies pay in proportion to the benefit received from a collective 
undertaking.  Some benefits are purely collective, while others may vary from local agency to 
local agency.  Because some local agencies may receive greater benefits than others, a benefit-
driven approach is based on the premise that those receiving greater benefits pay more than those 
receiving lesser benefits.  

From a County-wide perspective, the main benefit of cost effective I/I reduction is that the region 
can potentially reduce its investments for the CSI and treatment projects because of reduced, 
deferred, or eliminated wastewater capacity expansion and the associated operation and 
maintenance costs.  However, local agencies also experience agency-specific benefits from I/I 
reduction at the regional level, depending on the nature and intensity of an I/I program goals and 
standards.  Local agencies could enjoy two types of benefits from an I/I program:  direct and 
indirect. 

• Direct Benefits.  Local agencies could receive discrete, focused benefits from the County 
through an I/I reduction program.  For example, local agencies in which the County 
rehabilitates or replaces facilities effectively receive free capital facilities repair and/or 
improvements. 

• Indirect Benefits.  Local agencies could experience indirect benefits from the County 
through an I/I reduction program.  For example, if wastewater flows in a local agency 
diminish following a regional I/I rehabilitation program, the local agency could avoid other 
capital costs (for example, a pump station upgrade).  Local agencies could also receive non-
utility benefits when I/I reduction projects occur, such as street and right-of-way 
improvements.  In other cases, improvements made in one local agency’s system could also 
impact another local agency. 

A benefit-driven approach accounts for these local agency-specific benefits when distributing 
costs to local agencies.  Local agencies receiving direct and/or indirect benefits are expected to 
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pay a proportionately higher share of the cost for the regional program than local agencies 
receiving no direct or indirect local benefits.  Rate structures consistent with the benefit-driven 
approach could begin with a common charge for the regional benefits received by each local 
agency, and then charges could be adjusted up or down for local agencies depending on the 
degree of local benefit received. 

A1.3.3 Rate Design and Structure 

Depending on whether a proactive or enforcement approach is used, rate structures can be 
designed to provide the incentives or penalties to reflect the cost sharing approach and financial 
strategies that the County and local agencies want to use to implement the I/I program.  A wide 
variety of rate structures are used by wastewater utilities.  Rates may vary by season, with local 
agencies paying more during high-flow periods (generally winter months) than during low-flow 
periods.  Further, fixed rates may be complemented or replaced by charges that vary with 
volume, contribution to I/I flows, or other factors.   

Figure A1-1 shows a continuum of potential rate structures, ranging from purely fixed and 
uniform to entirely variable. The far left end of the continuum represents a fully fixed, uniform 
structure as currently employed by the County.  Further, an equivalent residential unit (ERU) is 
universally defined based solely on estimated or measured domestic flows.  Under this current 
structure, an ERU count is the only quantitative index applied in rate setting.  At the right end of 
the continuum is a rate structure that varies by time and by a more variable quantitative index of 
system capacity (for example, total flow, peak flow, relative I/I contribution, I/I costs or 
reduction benefits) with no fixed charges at all.  Between these two extremes there are several 
potential rate structures that could combine fixed and variable features. 

Figure A1-1.  A Basic Rate Structure Continuum 
As described above, the County and its local agencies have a variety of basic rate structures 
available to pay for an I/I control program.  The previously discussed financial strategies 
identified several different rate options for providing incentives or penalties for local agencies to 
reduce I/I and meet the I/I program goals for reducing I/I.  The following identifies and briefly 
describes a number of rate features and financial strategies that could be appropriate to facilitate 
I/I program cost sharing using either the collective, cost-driven, or benefit-driven approaches.    
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In the proactive and incentive-based approach, lower base rates, rate rebates, discounts, and 
loans were identified as positive incentives for local agencies.   

• Lower Base Rates.  Local agencies have different I/I flows, and to reward those local 
agencies that have done a better job of controlling and reducing I/I, a variable rate structure 
could be used that offers lower rates for those local agencies that have low I/I flows. The rate 
structure could have several steps that increase the base rate at certain I/I threshold levels.    

• Discounted Rates.  One means of varying rates while retaining a basically uniform structure 
is to offer discounts from the basic, uniform charge for local agencies that meet established 
I/I program standards.  For example, all local agencies could pay a single fixed charge per 
ERU, but local agencies (or treatment regions or interceptor zones) with I/I contribution 
levels below an established threshold standard could receive a discount from their basic rate.  
Discount threshold standards could be based on a set, measurable I/I goal expressed in 
gallons per acre per day (gpad), while local agencies below the standard receive discounts. 
Discounts against basic rates could be applied alone or in combination with surcharges. 

• Rebates.  The County could also offer rebates (for example, funds paid to a local agency) 
that reward local agencies if they reduce I/I through localized programs. 

• Low-Interest Loans.  If a local agency needs to have County funding to support a local 
contribution or if a local agency wanted to reduce its debt service costs, one of the financial 
strategies is to have the County make funding available through a loan.  If a local agency 
accepts a loan, the local agency pays the rate that all other agencies pay; plus, the local 
agency has an additional amount added to its rate to pay back the loan.   

In the enforcement and penalty approach, the rate structure is designed to make local agencies 
with high I/I flows pay more than those with low I/I flows.    

• Surcharges.  As a corollary “stick” to the discount “carrot,” surcharges could apply to local 
agencies (or treatment regions or interceptor zones) with I/I levels exceeding set threshold 
standards.  Such surcharges could be added to the basic charges paid per ERU.  As with rate 
discounts, surcharges could be based on either set I/I thresholds or relative I/I contributions.  
Surcharges added to base rates could be applied alone or in combination with rate discounts. 

• Higher Base Rates.  Local agencies have different I/I flows, and to encourage those local 
agencies that have not done a good job of controlling and reducing I/I, the County could use 
a variable rate structure that charges higher base rates for those local agencies that have high 
I/I flows. The rate structure could have several steps that increase the base rate at certain I/I 
threshold levels. 

If the status quo approach is maintained, the County continues to charge a fixed rate.  Such rates 
are based on the average cost of providing service and are most consistent with a collective cost 
sharing principle.  In this approach, rates provide neither an incentive nor a penalty for how a 
local agency handles its I/I.  To reduce local agency I/I, the County either: 

1. Needs to have programs or specific contract provisions that allow the County to force local 
agencies to reduce their I/I. This is because the local agency would not have financial 
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incentives for reducing its I/I flow or financial penalties and higher costs if it takes no action 
to improve its I/I flow, or 

2. The County just funds cost effective I/I reduction projects and there is no further program or 
contract action. 

A1.4 Financial Administration and Reporting 
Issues 
There are a number of financial administration and reporting issues that accompany the many 
different financial strategies and approaches.  These issues vary with the approaches used to 
establish rates, provide financial incentives, share costs, and maintain accountability.  Depending 
on additional County legal research, it is assumed that all the financial strategies are legally 
authorized for the County.  If any of the alternative financial strategies or rate structure changes 
are implemented as part of the I/I control program, administrative changes can range from being 
very minimal for tracking local agency loan payments to being quite extensive for modifying the 
rate structure to account for I/I flows, costs, or benefits.   

If rate surcharges, penalties, discounts, credits, and/or rebates, or variable rates are established, 
the County will be initiating a significant change in the way it establishes rates for local 
agencies.  The current rate structure is based on a charge per ERU that is applied uniformly to all 
local agencies regardless of the cost of service or the actual flows conveyed and treated.  A 
uniform rate structure does not distribute costs equitably if there are significant disparities in the 
costs and/or benefits to serve different local agencies.  For an I/I control program, a uniform rate 
provides little financial incentive for local agencies to undertake local I/I control measures.  
Because a uniform rate spreads I/I conveyance and treatment costs for each local agency across 
the entire regional service area, such a rate does not generally provide an incentive to spend any 
local agency money on I/I control.  Local agencies could be reluctant to spend time, energy, or 
funds on reducing I/I into the regional sewer system if I/I causes no adverse effects in the local 
area or no specific additional costs and/or if a local agency has different priorities for spending 
local agency funds. Even with a rate structure that includes incentives or penalties, a local 
agency might still be reluctant to make investments that could reduce its I/I flow sufficiently to 
lower its charges from the County. 

To implement these other types of rates for I/I from what is presently being used, the County 
faces several challenges in determining an equitable rate structure, obtaining and analyzing data 
to support the desired rate structure, and developing administrative processes and systems to 
support the different billing and rate structures.  As the complexity of the rate structure increases, 
so does the cost of implementing and maintaining a rate structure.  The cost of monitoring, 
calibrating, computing, collecting, and administering complex rate structures can outweigh the 
equity that a more complex rate structure can offer.  The revenue generated by more complex 
rate structures can also be less stable and harder to estimate, as well as be more difficult to 
explain to wholesale and retail customers.  The key policy issue is whether or not a different 
basis from the uniform rate structure should be used to help implement an I/I control program 
and whether these different rate structures provide enough financial incentive or penalty to cause 
local agencies to reduce I/I. 
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Key issues that the County needs to address regarding any change in rate structure include the 
following: 

• What is the basis for the difference in rates - I/I flows, I/I thresholds, I/I costs, I/I benefits, or 
other measures? 

• If I/I costs or benefits are used as a basis for rate differences, how can the County determine 
the cost of service, what costs to include, and how I/I costs and benefits are allocated among 
local agencies for rate purposes? 

• How can the County collect and monitor flow data that is used to support any rate 
differences?  If formal I/I flow monitoring only occurs every other RWSP update (every 6 
years), how often will the County and local agencies be able to change a local agency’s rate 
based on its measured I/I flow?  Is more frequent flow monitoring needed for rate purposes, 
and how much does such monitoring cost?   

• What additional staffing and resources are needed on an ongoing basis to implement and 
maintain changes in the rate structure?  

In any cost-driven cost sharing approach, the stability of the cost-sharing basis is an important 
concern.  Cost-driven allocations can rely on factors at a fixed point in time (for example, 
relative I/I contributions as of December 31, 2003) or use a periodic measurement to adjust cost 
allocations (for example, annual peak flows).  Rates may need to be set at a certain point in time 
with infrequent adjustments, because it is too difficult to change rates every time an I/I project is 
completed.  Selection of a stable basis for sharing the cost of an I/I control program is an 
important practical point to be considered when evaluating this theoretical cost-driven cost 
sharing approach. 

Because the County has not applied either cost-driven or benefit-driven approaches in its rate 
design, a thorough assessment of local agencies has not been done to identify both direct and 
indirect benefits.  Such an assessment is necessary to properly develop benefit-driven rates.  
However, the value of direct benefits to local agencies through the I/I program is relatively easy 
to quantify, thereby making cost-sharing based on direct local agency benefits a possibility. 

Besides new financial and administrative processes caused by changes in the County’s rate 
structure, other changes in financial and administrative processes could also be needed to 
implement non-rate financial strategies.  These other financial strategies include County grants, 
low-interest loans, local agency expenditures in lieu of surcharge payments, and any private and 
local agency contributions for I/I reduction projects.  The issues associated with these financial 
strategies include the following: 

• What terms, conditions, reimbursement documentation, and contract documentation are 
needed for either grants or loans to local agencies or private property owners?  How can the 
County monitor payments? 

• For low-interest loans to local agencies, who pays for any difference between the County’s 
actual debt service costs and a local agency’s debt service payments for a low-interest 
County loan?  Are these payments separate or part of the local agency’s rate? 
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• What type of criteria, terms, conditions, and documentation is needed by the County when 
local agencies agree to implement I/I reduction projects in lieu of paying a surcharge? How 
can the County monitor local agency compliance with these agreements? 

• What type of timing commitments and agreements are needed from local agencies that agree 
to provide funding to make I/I reduction projects cost effective?   

• What criteria can the County use to select which I/I reduction projects are implemented with 
local agency contributions? 

A1.5 Options Considered and Included 
Four options are considered for adopting and applying rates, incentives and surcharges. These 
four options are presented in Chapter 4 of this report for consideration in developing a final 
regional I/I control program plan.   

Option: Surcharges or local agency investment in lieu of surcharges 

Surcharges are charged to local agencies that discharge more I/I to the regional system than 
authorized.  An additional approach to this option is to allow a local agency to invest in reducing 
I/I directly or through funds received back from the County.  Surcharges are essentially local 
agency penalties for exceeding a pre-determined I/I threshold or for causing increased costs 
related to I/I.  A surcharge can be implemented in a variety of ways: 

• A fee added to a local agency’s total charge for regional sewer service.  

• An agreement with a local agency to fund specific I/I reduction projects within its 
jurisdiction in lieu of paying a surcharge to the County.  

Option: Incentives 

An incentive-based I/I reduction and control program provides financial rewards for local 
agencies that meet I/I reduction and control thresholds.  The funding for such incentives comes 
from higher rates to all local agencies.  Incentives include the following: 

• A local agency with I/I less than or equal to the I/I reduction and control requirements 
receives a discount from its regional rate. 

• Local agencies receive a rebate on their regional rate payment for meeting the I/I reduction 
and control requirements. 

Option: Variable rates 

A variable rate policy establishes different rates based on whether or not a local agency meets I/I 
reduction and control requirements.  Variable rates provide both incentives and penalties, and are 
based on a local agency’s I/I contribution.  Those that have higher I/I levels pay higher rates, 
while those with lower I/I levels pay lower rates.   
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Option:  No surcharge or incentive 

The County continues with its current rate policy to treat all local agencies equally.  Each local 
agency pays the same rate to have its wastewater conveyed and treated no matter how much I/I it 
contributes to the system. 
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A2.1 Overview 
King County infiltration and inflow (I/I) flow monitoring, modeling, and pilot project data 
indicate that as much as 85 percent of the total peak flow of I/I in the region is classified as “fast 
response” or “rapid infiltration.”  A significant portion of I/I classified in these categories 
originates from:  (a) defective private side sewers (that is, sewer pipes that serve residences and 
businesses and connect to publicly owned sewer mains) and/or (b) illicit connections on private 
property (such as downspouts or foundation drains routed to the sewer).  Confirmation of I/I 
from private property sources requires that additional Sewer System Evaluation Survey (SSES) 
work be completed to identify specific private property rehabilitation requirements in each basin. 

Side sewers are privately owned throughout the region, and the responsibility for maintenance 
and repair currently lies with individual property owners.  In several local agencies, the laterals 
are also owned by the private property owner.  The cost and potential disruption associated with 
reducing I/I from private property sources is significant and impacts the ability and willingness 
of property owners to undertake corrective actions.    

The County and the local agencies also face constraints, including issues of legality and equity, 
which must be addressed if public funding is used to defray some of the cost of private sewer 
rehabilitation. 

A2.2 Projected Private Property I/I  
When fast response and/or rapid infiltration I/I components are present in a mini-basin, there is a 
strong probability that private property I/I sources are present.  Fast response I/I is associated 
with direct connections of sources such as roof drains, downspouts, missing cleanout caps, yard 
drains, and driveway drains. 

It is likely that the majority of fast response I/I sources stem from private property, where 
opportunities for illicit connections are most frequent and control is problematic.  In addition, 
fast response I/I can originate from sources in the public portion of the system, such as 
submerged manhole lids or at the interconnection of storm drainage system mains with the 
sanitary sewer.  

Rapid infiltration occurs as a result of the quick movement of surface water through shallow 
pervious materials to defective near-surface side sewers and/or to foundation drainage systems.  
Rapid infiltration is primarily associated with private property sources because the private 
portion of the sewer system is generally the shallowest portion, and because foundation drainage 
systems are often more conveniently discharged to the side sewer than to alternate surface water 
systems. 
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A2.3 Private Property I/I Components 
Modeling of the basins tributary to the County regional conveyance and treatment system 
identified the total 20-year peak I/I flow present in each mini-basin.  The four components of 
modeled I/I flows are shown in Table A2-1.   

Table A2-1.  Components and Origin of Modeled I/I Flows 

Component Origin Ownership 

Fast response Direct connection of stormwater sources Private/Public 

Rapid infiltration 

Leaking side sewers, leaking shallow sewer 
mains, sump pumps, foundation drains, 
manhole chimneys, and connected storm 
drains 

Private/Public 

Slow infiltration Leaking deeper sewer mains, manholes, 
and deep laterals Public 

Base infiltration Deep sewer mains and manhole bases Public 

 

A2.4 Modeled Private Property I/I Component 
Flows 
Modeling was completed in 2003 and 2004 for approximately 800 mini-basins in the service 
area. Based on modeling results, approximately 85 percent of the total 20-year peak I/I flow for 
the region is either fast response (52 percent) or rapid infiltration (33 percent).  This finding is a 
strong indication that a significant portion of the regional 20-year peak I/I flow originates from 
private property sources.  

In 97 percent of the mini-basins, the majority of the 20-year peak I/I flow was a combination of 
fast response and rapid infiltration components.  This finding suggests that there is a strong 
potential for the presence of private property I/I in most of the mini-basins throughout the region. 

A2.5 I/I Pilot Projects on Private Property  
Four of the ten pilot projects undertaken by the County in cooperation with local agencies during 
2003 and 2004 included rehabilitation or replacement of side sewers on private property.  The 
four pilot projects involving private property I/I were Auburn, Skyway, Kent, and Ronald.  For 
more detailed information, see the Pilot Project Report in Appendix B3. 
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A2.5.1 Auburn Pilot Project Results 

The Auburn pilot project included repair of 19 side sewers and 13 laterals (the portion of the side 
sewer in the public right-of-way), and replacement of approximately 2,200 linear feet (lf) of 
sewer main, replacement of 13 manholes, and placement of 9 manhole pans. 

Because this pilot project included sewer main, manhole repairs, and an upstream pump station, 
the results do not clearly indicate how I/I could be reduced by rehabilitating private sewers alone.  
This pilot project was intended to provide important information about the effectiveness of pipe 
bursting for side sewers and laterals, as well as cost data. 

A2.5.2 Skyway Pilot Project Results  

The Skyway pilot project included repair of 163 side sewers and laterals and replacement of 
approximately 9,500 lf of sewer main and 36 manholes. 

Because the complete system was replaced for this pilot project, the results do not clearly 
indicate how I/I could be reduced by rehabilitating private sewers alone.  Again, this pilot project 
provided important information about the effectiveness of pipe bursting for service lines, as well 
as cost data. 

A2.5.3 Kent Pilot Project Results 

The Kent pilot project included rehabilitation of 154 side sewers and 134 laterals using both 
cured-in-place pipe (CIPP) and pipe bursting technology.  In addition, two roof gutter drains to 
the sanitary sewer were removed. 

The total 20-year peak I/I flow in the Kent pilot basin was: 

• 12,900 gallons per acre per day (gpad) prior to pilot project completion  

•  2,800 gpad after pilot project completion 

Because the Kent pilot project focused on side sewers and laterals, conclusions can be drawn 
about I/I removal from private property. 
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A2.5.4 Ronald Pilot Project Results 

The Ronald pilot project included rehabilitation of 208 side sewers and 53 laterals.  All 
rehabilitation was accomplished using pipe bursting.  In addition, 10 roof gutter drains to the 
sanitary sewer were removed. 

The total 20-year peak I/I flow in the Ronald pilot basin was: 

• 18,000 gpad prior to pilot project completion 

•  4,600 gpad after pilot project completion 

Because the Ronald pilot project focused on side sewers and laterals, conclusions can be drawn 
about I/I removal from private property. 

A2.6 Private Property I/I Reduction 
Effectiveness 
A 78-percent reduction in total 20-year peak I/I flow was achieved in the Kent pilot basin 
through rehabilitation of nearly 100 percent of the private property services.  The total 
construction cost for this pilot project without tax was $993,000.  This represents a cost per 
rehabilitated service of approximately $6,500. 

A 74-percent reduction in total 20-year peak I/I flow was achieved in the Ronald pilot basin 
through rehabilitation of approximately 72 percent of the private property services.  The total 
construction cost for this pilot project without tax was $990,000.  This represents an estimated 
cost per rehabilitated service of approximately $4,800. 

A2.7 I/I Effectiveness Assumptions for Options 
Analysis 
The mini-basins were selected for pilot projects because of known problems and measured 
presence of a significant level of I/I.  The two pilot projects that focused on rehabilitation of 
private sewers (Ronald and Kent) achieved total 20-year peak I/I flow reductions of 74 percent 
and 78 percent.   

Recommendations for the amount of private sewer rehabilitation and the resulting I/I reduction 
levels to be used in the options analysis were presented to the local agencies via the Metropolitan 
Water Pollution Abatement Advisory Committee (MWPAAC) Engineering and Planning (E&P) 
Subcommittee.  The recommended values were based on the assumption that pilot project results 
represented achievable results throughout the region.  The E&P Subcommittee reviewed the 
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recommendations and revised the assumptions based on perceived existing and anticipated 
system conditions encountered by the various agencies. 

Table A2-2 lists the I/I reduction assumptions adopted by the E&P Subcommittee when 
developing and analyzing options for I/I reduction on private property.   

Table A2-2.  Effectiveness Assumptions 

I/I Reduction Assumption Adopted for Consideration 

Percent of private sewer service rehabilitated per 
mini-basin 

95% 
(45% side sewers only; 50% side sewers and laterals) 

Percent reduction in total 20-year peak I/I flow level 60% 

Minimum post-rehabilitation total 20-year peak I/I 
flow 3,500 gpad 

A2.8 Pilot Projects Lessons Learned 
In addition to providing I/I reduction performance and cost data, the pilot projects yielded other 
useful information.  This information, termed “lessons learned,” is important to consider when 
developing I/I reduction and control options.  For more detailed information, see the Pilot 
Project Report in Appendix B3. 

A2.8.1 Public Involvement and Communication 

The success of the Ronald, Skyway and Kent pilot projects in addressing private property I/I was 
supported by an effective public communication approach.  This included mailers, door hangers, 
and meetings with community groups and individual property owners.  Right-of-entry 
agreements were obtained for approximately 95 percent of the relevant properties. 

The private sewer rehabilitations, illicit connection disconnects, and surface restoration to pre-
construction conditions were completed at no cost to the property owner and proved to be an 
incentive for increased private property owner participation.  Additional lessons learned related 
to communication included:  (a) effective scheduling is important to the property owner, along 
with communication of service disruption requirements and real-time updates on service 
restoration; and (b) it is important to manage the expectation of the property owner with regard 
to the nature of the work, the degree of disruption, and the amount of time that service will be 
lost. 
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A2.8.2 Technical Issues 

The pilot projects on private property provided insight into a variety of technical issues: 

• Closed circuit television (CCTV) inspection to detect I/I problems in side sewers and laterals 
is most effective when performed during the wet season, and preferably very shortly before 
rehabilitation work takes place. 

• Smoke testing and dye testing are not fully effective in locating illicit connections.  Property 
owner cooperation greatly enhances identification of clear water connections to the sewer 
system.  Property owner cooperation can be encouraged through education on the I/I issue 
and its regional consequences. 

• Elimination of illicit connections is not always cost effective, particularly if there is no 
appropriate location to discharge the redirected clear water flow. 

• Where there is an illicit connection of a footing drain to the sanitary plumbing within the 
building footprint, it may not be cost effective to pursue disconnection. 

• When rehabilitating a building service by pipe bursting, it is cost effective to address both the 
lateral and side sewer together, even if the side sewer is privately owned and the lateral is 
publicly owned.  The combined approach eliminates the need for an intermediate access pit, 
which saves construction cost. 

• The use of CIPP technology for rehabilitating smaller-diameter laterals and side sewers 
depends on the length of the building service, the number of bends and fittings, and the 
presence of plant roots in the line. 

• The cost of surface restoration on private property may prove prohibitive if there are 
expensive surface features present above the access points necessary to rehabilitate the 
building service. 

A2.8.3 Implementation Issues 

Communication and coordination among all the impacted local agencies, the contractor, and the 
property owner is essential to the success of the work.  It is imperative that the work on any 
individual property be completed with minimal disruption of service. 

Use of qualified and experienced contractors is critical.  In situ technologies employed to 
rehabilitate building services require specialized knowledge and experience.  If the expertise of 
the contractor or his subcontractor is inadequate, quality and schedule problems can result. 
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A2.9 Draft Private Property Policies  
The E&P Subcommittee discussed and established draft policies that focus on I/I reduction 
projects and support proposed standards, guidelines, and procedures.  Several of these policies 
(from Final Draft Standards, Procedures, and Policies; see Appendix B2) relate directly to work 
on private property, including: 

• Policy #1 – “Public funding may be made available for all phases of I/I mitigation work on 
all privately owned property including residential, commercial, and industrial land uses.  
Funded work could include scope of work elements such as:  permits, investigations, 
inspection and testing, any modifications to the side sewer connections and laterals, 
connections to public systems, restoration of disturbed areas (including landscaping, 
sidewalks, driveways, and right-of-way) and post-rehabilitation testing and enforcement.  
Environmentally infeasible and/or prohibitively expensive modifications would be 
considered for variances/waivers.” 

• Policy #4 – “Both the Local Agency and King County will pass the necessary ordinances and 
develop the appropriate access agreements that allow each agency to gain access to private 
property, such as a right of easement or a construction and inspection easement.  These 
agreements will allow certain actions related to I/I reduction and control such as conducting a 
side sewer and/or lateral inspection; construction rehabilitation; and conducting code 
enforcement activities.” 

• Policy #6 – “If public funds support any portion of the I/I reduction work on privately owned 
property, then the Lead Agency would establish a process to manage and limit their liability.  
The potential site and in-ground liability issues should be a part of the I/I planning and design 
process, including an up-front agreement on when the jurisdiction’s liability will begin and 
end.  If King County is the Lead Agency, a liability beginning and ending point will be 
established with the Local Agency and the private property owner.” 

• Policy #7 – “The Lead Agency would be responsible for ensuring that, for any I/I reduction 
project, the contract with the contractor includes appropriate bonding, licensing, insurance, 
and warranty provisions to ensure satisfactory completion of the project and warranty of the 
project for a sufficient amount of time (recommended minimum 12 months).  For private 
property installation or rehabilitation, the Lead Agency would be responsible for ensuring the 
private property owner will have sufficient warranty.” 

• Policy #8 – “If the consequence of  I/I control work on a privately owned property or public 
system results in the diversion of storm water drainage, and there exists a public storm water 
management system, then the I/I work would involve meeting the provisions of the 
controlling jurisdiction’s current “storm water drainage” ordinance.  Jurisdictional approval 
must be obtained; infeasible and/or prohibitively expensive modifications would be 
considered for variances/waivers.” 

• Policy #9 – “If the consequences of I/I control work on private residential property results in 
the diversion of storm water drainage (e.g. removal of illicit connections), and a public storm 
water management system does not exist, then the private property owner bears the 
responsibility for discharging the storm water drainage to an appropriate location.  
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Modifications that are deemed to be infeasible and/or prohibitively expensive (for the 
property owner) would be considered for variances/waivers.” 

• Policy #10 -  “The Lead Agency would establish a 
Choice 1 – “restoration to pre-construction condition” 
Choice 2 – “restoration to as near as possible to pre-construction condition” 
Choice 3 – “restoration to original grade only” standard for private property before initiating 
any I/I work (including landscaping, sidewalks, driveways, and rights-of-way).” 

Additional, more general policies were discussed that apply to both public and private I/I 
reduction work.  The topics covered included inspection, funding, and contractor qualifications. 

A2.10 Private Property I/I Reduction Options 
The following section defines the options identified for consideration when developing 
alternative approaches to I/I reduction.  I/I reduction is defined as:  Measures implemented to 
reduce, delay, or eliminate planned improvements to the King County conveyance and treatment 
system.  The options included below are intended to provide a full range of choices for an I/I 
control program.    

A2.10.1 Side Sewer and Lateral Ownership Issues 

The ability of the lead agency to address I/I issues on private property is impacted by ownership 
of the building service.  The building service is comprised of the side sewer (between the 
building and the right-of-way line) and the lateral (between the right-of-way line and the sewer 
main connection). 

The 2004 private property survey1 of local agencies revealed that for the 18 respondents, all side 
sewers were owned by the property owner.  However, only 6 of the reporting agencies (33 
percent) reported that laterals were also owned by the property owner.  In the majority of the 
agencies reporting, the laterals were owned by the local agency.  Responsibility for rehabilitation 
and longer-term maintenance of the building service was divided in some agencies and was 
entirely the responsibility of the property owner in other agencies. 

Options for Side Sewer and Lateral Ownership  

Table A2-3 lists the building service ownership options that the E&P Subcommittee adopted for 
consideration. 

                                                 
1 This refers to a King County survey of the local agencies that was conducted in the spring of 2004.  This survey 
focused on private property issues and how local agencies address private property sewer issues. 
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Table A2-3.  Options for Service Ownership 

Adopted for Consideration 

Laterals – agency ownership of all 

Laterals – private ownership of all 

Side sewers and private mains – private ownership 

Side sewers and laterals – variable ownership (existing situation) 

Side sewers and laterals – consistent ownership among agencies 

The E&P Subcommittee commented that agency ownership of side sewers is infeasible due to 
liability, maintenance issues, and cost implications and did not carry this option forward.   

The E&P Subcommittee also noted that responsibility for maintenance is not contingent on 
ownership.  For example, although many agencies own the lateral portion of the building service, 
the property owner remains responsible for blockages in the lateral when the blocking material 
originates on private property. 

A2.10.2 Access and Right-of-Entry Issues 

To address I/I issues on private property, the lead agency requires a means of establishing rights-
of-entry to allow access for inspection, design, and construction.   

The 2004 private property survey of the local agencies revealed that 12 of the 18 respondents had 
a means of establishing rights to examine private portions of the sewer system.  These rights took 
a variety of forms, including: 

• Project-specific agreements 

• Long-term agreements 

• Agency resolution or code 

• Covenant associated with the land 

• Access easements 

• Informal agreement with or request to the property owner 

• State law, right to inspect 

Additional findings included: 

• Existing property improvements can hinder access for inspection and rehabilitation. 



Appendix A2 – Private Property Issues   

Alternatives/Options Report, 3/1/05 A2-11 

• Where more than one property shares a single side sewer and/or lateral, access issues become 
more complex. 

• Effective public education enhances the level of property owner cooperation related to 
access. 

Options for Public Education on Access and Right-of-Entry  

Table A2-4 shows the public education options that were presented to the E&P Subcommittee 
for consideration.  The E&P Subcommittee agreed that these options are acceptable for this 
Report. 

Table A2-4.  Options for Public Education 

Adopted for Consideration 

The County creates regional I/I control program public awareness materials focused on private property 
access.  Local agencies could modify the materials for their own use. 

The lead agency for each I/I reduction project has prime responsibility for public education in the project 
area. 

 

Options for Private Property Access (Right-of-Entry) Agreement  

Table A2-5 shows the right-of-entry agreement options that the E&P Subcommittee adopted for 
consideration.   

Table A2-5.  Options for Private Property Access Agreement 

Adopted for Consideration 

Each local agency provides its own right-of-entry agreement 

A regional I/I control program develops a right-of-entry agreement template for use by local agencies 

 

Options for Private Property Access Legislation  

Table A2-6 lists the options that were approved by the E&P Subcommittee for inclusion in this 
Report. 
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Table A2-6.  Options for Private Property Access Legislation 

Adopted for Consideration 

The County creates a template for right-of-entry ordinance or resolution that local agencies could modify 
for use 

The County passes a region-wide ordinance allowing right-of-entry by local agencies and/or the County 
for inspection, construction, and enforcement 

Local agencies create right-of-entry ordinances or resolutions following guidelines developed by a 
regional I/I control program 

The E&P Subcommittee suggested that the County and local agencies collaborate on any I/I 
reduction and control public awareness program.  The E&P Subcommittee also questioned 
whether or not the County could legislate a region-wide ordinance. 

A2.10.3 Sewer System Evaluation Survey (SSES) Issues 

The ability of the lead agency to identify sources of I/I on private property requires 
implementation of appropriate and effective SSES procedures.  Completion of SSES procedures 
to detect private property I/I sources is best completed during wet weather when the soil 
moisture conditions are elevated and there may be higher groundwater. 

Identification of specific private properties where I/I sources exist requires implementing SSES 
procedures that allow assessment of each service connection and each property.  Assessment of 
service connections could be limited to observing the characteristics of service discharge at the 
sewer main, or could include inspecting the service pipe itself.  Detecting illicit connections 
could require smoke or dye testing, interviewing property owners, and/or inspection of onsite 
drainage elements. 

The 2004 private property survey of the local agencies revealed that 12 of the 18 respondents 
used one or more of the following SSES techniques to find I/I originating on private property: 

• Wet weather flow monitoring 

• CCTV inspection 

• Dye testing 

• Smoke testing 

• Inspection of manholes for I/I 

• Low pressure air testing 
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Options for SSES  

Several options were presented to the E&P Subcommittee for consideration with regard to SSES 
procedures for the purpose of detecting I/I sources on private property.  Table A2-7 lists the 
options based on E&P Subcommittee input. 

Table A2-7.  Options for SSES  

Adopted for Consideration 

• Local agencies adopt the uniform SSES procedures developed by 
a regional I/I control program  Defining appropriate SSES 

procedures for private property 
• Each local agency independently establishes SSES procedures  

• Each local agency implements the required SSES procedures to 
detect private property I/I sources 

• The County implements the required SSES procedures to detect 
private property I/I sources 

Administering SSES 
implementation for private 
property 

• The required SSES procedures to detect private property I/I 
sources are incorporated into construction contracts for service 
pipe rehabilitation and illicit connection disconnects 

• Priorities are based on customer-reported service problems 

• Priorities are based on pipe material of private sewers 

• Priorities are based on age of private sewers 
Prioritizing the focus of SSES 
investigations 

• Characteristics are defined for private sewers that could be 
candidates for rehabilitation without the need for SSES.  This 
option does not exclude appropriate SSES procedures to detect 
illicit connections. 

The E&P Subcommittee noted that local agencies are willing to use uniform SSES procedures 
developed by a regional I/I control program only if the County funds rehabilitation work.  The 
E&P Subcommittee favored having the option to include SSES in construction contracts, but said 
that the choice to do so needed to be made on a project-specific basis.   

The E&P Subcommittee expressed concern about the potential for inconsistent results if SSES 
efforts were performed by both the local agency and the County, and questioned how any 
inconsistencies could be resolved.  The E&P Subcommittee also noted that care is needed when 
exempting certain areas from an SSES based on private sewer characteristics, because illicit 
connections can still be present.   
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A2.10.4 Redirected Stormwater Drainage Issues 

The ability of the lead agency to identify sources of I/I on private property is impacted by the 
need to appropriately redirect stormwater removed from the sanitary sewer system. 

When illicit connections are detected, eliminating them requires that the stormwater removed 
(including foundation drainage) be redirected in a manner that does not result in local drainage 
problems.  Redirected stormwater that is not picked up by a stormwater management system 
with adequate capacity can result in local property damage, standing water, or flooding.  Many 
areas with illicit connections can have inadequate stormwater management systems in place as 
alternative points of discharge.   

In some areas, redirection of stormwater currently discharging to the sanitary sewer system can 
impact water quantity and/or quality of downstream creeks, streams, or wetlands.  This impact 
can be positive or negative and needs to be assessed when considering significant redirection of 
stormwater from an I/I reduction project. 

Options for Redirected Stormwater Drainage 

Several options for redirecting stormwater when eliminating or reducing I/I sources on private 
property were presented to the E&P Subcommittee for consideration.  After discussion, the 
options listed in Table A2-8 were approved by the E&P Subcommittee for inclusion in this 
Report. 

Table A2-8.  Options for Redirected Stormwater Drainage 

Adopted for Consideration 

The local agency is responsible for properly redirecting stormwater when a stormwater management 
system exists, except where the redirection is deemed infeasible or prohibitively expensive. 

The property owner is responsible for properly redirecting stormwater when a stormwater management 
system exists, except where redirection is deemed infeasible or prohibitively expensive. 

The local agency is responsible for properly redirecting stormwater and for implementing a new 
stormwater management system to accept the redirected stormwater when a stormwater management 
system does not exist, except where implementation of a new stormwater management system and 
redirection is deemed infeasible or prohibitively expensive. 

Stormwater from illicit connections is not redirected when an adequate stormwater management system 
does not exist. 

 

The E&P Subcommittee noted that criteria need to be established to allow equitable 
determination of situations where redirection of stormwater is deemed infeasible or prohibitively 
expensive.  If illicit connections are allowed to remain in place, consistent criteria need to be 
employed by all local agencies.   
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A2.10.5 Property Restoration Issues 

Elimination of I/I sources on private property could require destruction of some privately-owned 
surface improvements.  Responsibility for restoration of such privately owned improvements 
needs to be addressed. 

The number and value of privately owned surface improvements varies from local agency to 
local agency and from property to property.  Some neighborhoods and properties have simple 
landscaping features, while others include sidewalks, driveways, patios, decks, pools, fountains, 
exotic plantings, and outbuildings.   

Restoring disrupted surface improvements significantly impacts the cost of rehabilitating a 
private sewer.  The cost effectiveness of each private sewer rehabilitation effort is impacted by 
the associated property restoration costs.  It is possible that rehabilitation of private sewers in 
neighborhoods with higher value properties could be less cost effective than in neighborhoods 
where fewer surface improvements are present on private property.  This could impact the level 
of I/I reduction achievable in areas where higher value surface improvements are present.  The 
degree to which the cost of restoration of private surface improvements is covered by publicly 
funded I/I reduction projects impacts the perceived cost effectiveness of those projects. 

Options for Property Restoration  

Several options were presented to the E&P Subcommittee for consideration with regard to 
restoration of private property when eliminating or reducing I/I sources on private property.  
After discussion, the options listed in Table A2-9 were approved by the E&P Subcommittee for 
inclusion in this Report. 

Table A2-9.  Options for Property Restoration 

Adopted for Consideration 

Restore private property as near as possible to pre-construction conditions. 

In lieu of restoring private property, negotiate a fee settlement with the property owner based on the cost 
of restoring the property as near as possible to pre-construction conditions.  Require the property owner 
to sign a waiver accepting the settlement as total compensation for damage to surface improvements. 

The E&P Subcommittee noted that restoring private property to pre-construction conditions can 
never be completely accomplished.  The E&P Subcommittee also noted that restoring to original 
grade without restoring surface improvements is not a viable option.   

The E&P Subcommittee suggested that the settlement value be based on a “as near as possible to 
pre-construction conditions” approach when negotiating a fee settlement in lieu of restoration, 
and that it include execution of a waiver by the property owner accepting the settlement. 
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A2.11 Private Property I/I Control Options 
This section describes options to consider when developing approaches to long-term I/I control.  
The options included below are intended to provide a full range of choices for an I/I control 
program.    

A2.11.1 Public Awareness Issues 

The ability of the County and the local agencies to control I/I in the long term is enhanced when 
the general public is aware of the problem and its consequences.   

The pilot projects completed by the County and local agencies demonstrated that property owner 
participation increases with knowledge about I/I and its impacts on the costs of sewage 
conveyance, treatment, and disposal.  The higher the level of understanding held by the general 
public regarding issues related to private property I/I contributions, the greater the motivation of 
individual property owners to participate in private property I/I control measures. 

Options for Public Awareness  

Table A2-10 lists the options presented to the E&P Subcommittee for raising public awareness 
about the need for reducing I/I sources on private property.  After discussion, the E&P 
Subcommittee approved these options for inclusion in this Report. 
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Table A2-10.  Options for Public Awareness  

Adopted for Consideration 

• General information mailers/bill stuffers, including multilingual 
information 

• Television/radio spots 

• Media releases 

• Web site 

• School outreach programs 

• Partnerships with schools, neighborhood groups, businesses, 
etc. 

• Community meetings where anticipated attendance merits 

Selecting types of public awareness 
tools 

• Community leader/stakeholder education 

• The County and local agencies collaborate to create public 
awareness materials  

Creating public awareness materials 
• The County and the local agency independently create public 

awareness materials  

• A local agency is the lead for an I/I control initiative, and the 
local agency is responsible for public education Implementing public awareness 

measures • The County is the lead for an I/I control initiative, and the 
County is responsible for public education 

 

The E&P Subcommittee suggested that school outreach programs be added to the options for 
public awareness tools.  The E&P Subcommittee also observed that in some areas, community 
meetings do not draw many people and the value of pursuing this approach needs to be 
evaluated.  For the pilot projects, several public awareness tools were used; however, a large 
portion of the public was unaware of a project until it was underway.   

The E&P Subcommittee suggested that the public education/outreach effort be scheduled as 
close as possible to the beginning of the project in order to be most effective.  The E&P 
Subcommittee advised that public education materials include multilingual information 
summarizing the message and communicating options for obtaining a full translation. 

The E&P Subcommittee suggested that options for creating public awareness materials include 
both a collaborative and an independent approach. 

A2.11.2 Inspection Issues 

The ability of local agencies to control I/I in the long term requires that private property be 
subject to inspection to determine the condition of private sewers and the presence of illicit 
connections.   
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Standardized inspection requirements and procedures are needed to ensure that new private 
sewer installations meet the specifications and guidelines established for I/I prevention.  Periodic 
inspection following installation is needed to ensure that private sewer integrity is maintained 
and that subsequent illicit connections have not been made.   

The number and length of private sewers in each local agency is great and the task of ongoing 
inspection is time consuming and costly.  Methods are needed for prioritizing private sewer 
inspections.  Higher priority could be assigned to inspection of properties where I/I sources are 
most likely to be encountered.  

Options for Inspection  

Options for inspection of sewers on private property were presented to the E&P Subcommittee.  
After discussion, the E&P Subcommittee approved the options listed in Table A2-11. 

Table A2-11.  Options for Inspection  

Adopted for Consideration 

Inspection of new installations • The local agency inspects new installations for compliance with 
I/I control requirements 

• A regional I/I control program implements a training program 
for local agencies to use 

• Local agencies certify the individuals who complete the 
inspection program 

Standardized inspection program for 
new installations 

• A regional I/I control program develops standard inspection 
forms for local agencies to use 

• A follow-up inspection is performed at a prescribed time after 
installation if the I/I threshold is exceeded in the basin 

• Periodic inspections are performed at prescribed intervals after 
installation if the I/I threshold is exceeded in the basin 

• One-time or periodic voluntary inspections are conducted at the 
request of property owners 

• One-time or periodic mandatory inspections are conducted 

Type and timing of inspections for 
existing installations 

• Inspection is performed at specific events; for example, upon 
sale of a property or when applying for a major permit 

• County funded 

• Local agency funded Funding of inspections 

• Property owner funded 
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The E&P Subcommittee noted that inspection of private sewers by the County duplicates local 
agency inspections and is not realistic.  The E&P Subcommittee stated that an inspector training 
program administered by the County is a welcome resource for the local agencies and could be 
coordinated with the accreditation requirements for sewer system operators.  Certification of 
inspectors could be granted by each local agency rather than the County.  The E&P 
Subcommittee further noted that the use of forms and reporting requirements is ineffective 
because the forms are often misused and reports are often overlooked or ignored. 

The E&P Subcommittee suggested that follow-up inspections not be required unless there is 
evidence that the I/I threshold in a particular basin is exceeded.  The requirement for an event-
triggered inspection, such as the sale of a property, could result in delay of the sale. 

A2.11.3 Incentive Issues 

Control of I/I on private property could be enhanced through incentives that motivate property 
owners to comply with program procedures.   

Incentives may be positive or negative in nature and are generally financial or service based.  
When implementing the pilot projects, the provision of free rehabilitation of side sewers was an 
effective incentive to gain cooperation from most property owners. 

Legal responsibility for private sewer integrity lies with the property owner.  The general public 
good associated with private sewer rehabilitation could justify the use of public funds for 
providing incentives to property owners for cooperating with I/I control measures.  The legality 
of using public funds to finance private sewer rehabilitation in Washington is being investigated.  
The options presented here are based on the assumption that legal means could be employed to 
allow use of public funds to support rehabilitation of private sewers. 

The 2004 private property survey of all local agencies, with 18 responding, revealed that a few 
local agencies are currently employing incentives that promote property owner cooperation in 
dealing with problem private sewers.  These incentives include: 

• Imposition of penalties 

• Imposition of liens on the property 

• Availability of loans 

• Use of the Local Improvement District (LID) process to fund repairs 
• Use of the King County Housing Repair Program 

Options for Incentives  

Options for incentives to encourage property owner cooperation in I/I control measures were 
presented to the E&P Subcommittee for consideration.  After discussion, the E&P Subcommittee 
approved the options listed in Table A2-12. 



Appendix A2 – Private Property Issues 

A2-20 Alternatives/Options Report, 3/1/05 

Table A2-12.  Options for Incentives 

Adopted for Consideration 

• Grant programs 

• Low-interest loan programs 

• No-interest loan programs 
Positive incentive program 

• Private sewer programs (in which all property owners pay into a fund 
used to repair those private sewers having I/I sources) 

• Penalties 

• Liens Negative incentive program 

• Service disconnections 

• County funding 

• Local agency funding 

• State funding 

• Federal funding 

Funding 

• Property owner funding 

 

A2.11.4 Legislation and Enforcement Issues 

It is likely that measures employed to control I/I on private property are effective only when 
supported by appropriate legislation and enforcement programs.   

Local agencies need the proper ordinances (for cities) and resolutions (for sewer districts) in 
place to support enforcement of I/I control measures.  For some measures, new legislation could 
be required at the state level, such as use of public funds or imposition of event-driven inspection 
requirements.   

Time and cost issues associated with effective enforcement of I/I control measures need to be 
budgeted and paid for, and resistance to I/I control measures from property owners needs to be 
dealt with.  The political will to overcome this resistance is important to the success of any I/I 
control measures. 

In the 2004 private property survey of local agencies, 16 agencies reported that they had 
adequate regulations in place to enforce permitting and inspection of private sewers and 
resolution of illicit connection issues.  The same survey revealed that local agencies use several 
enforcement approaches for dealing with illicit connections.  Similar to negative incentives, these 
include penalties, liens, fines, and disconnection of water service. 
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The 13 local agencies using these enforcement approaches indicated a fair to excellent success 
rate. 

Options for Legislation and Enforcement  

Several options were presented to the E&P Subcommittee for consideration with regard to 
legislation that supports I/I control measures.  After discussion, the E&P Subcommittee approved 
the options listed in Table A2-13. 

Table A2-13.  Options for Legislation and Enforcement  

Adopted for Consideration 

• Each local agency continues to use only its current 
ordinances/ resolutions   

• Each local agency uses its own ordinances/resolutions, 
including new ordinances/resolutions required to support 
adopted I/I control measures for private property 

• A regional I/I control program develops a template for local 
agencies to use in developing their own 
ordinances/resolutions 

Legislation for I/I control 

• A regional I/I control program develops uniform regional 
ordinances/resolutions to be used by all local agencies 

• Local agencies enforce requirements for I/I control 

• Local agencies enforce requirements for I/I control using 
regional guidelines developed by a regional I/I control 
program Enforcement of I/I control measures 

• A regional enforcement approach is developed with uniform 
requirements to be used by all local agencies 

The E&P Subcommittee noted that some local agencies do not look for illicit connections and 
currently have no ordinances/resolutions that prevent them.  The E&P Subcommittee suggested 
that this “status quo” option be included. 
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A2.12 Funding of Private Property I/I 
Reduction and Control 

A2.12.1 Cost Issues 

The cost is significant for disconnecting illicit connections and repairing private sewers that are 
I/I sources.   

In all the County jurisdictions, the portion of the sewer service line on private property (side 
sewer) is the responsibility of the property owner.  In many County jurisdictions, the property 
owner’s responsibility extends into the public right-of-way (lateral).   

In order to conduct the cost effectiveness analysis for I/I projects, the E&P Subcommittee 
reached agreement on I/I reduction project cost estimates for different types of projects.  The 
E&P Subcommittee requested that a cost estimate of $3,500 be used when rehabilitating each 
side sewer.  The cost to rehabilitate each lateral is estimated at $3,900.  In cases where the side 
sewer and the lateral are rehabilitated together, the cost is estimated at $6,800.  These costs are 
currently the responsibility of the property owner if rehabilitation is required.     

A2.12.2 Allocation of Cost 

The property owner is typically motivated to rehabilitate the sewer service line only if the sewer 
deteriorates to the point that service is impacted.  Sewer service lines that are I/I sources do not 
necessarily adversely impact the property owner.  Such I/I sources do, however, significantly 
impact the available capacity of downstream conveyance and treatment systems that, in turn, 
impact the entire region.  

The appropriate allocation of cost recovery when rehabilitating private sewers for I/I reduction 
and control purposes needs to be addressed.  The question is whether or not the individual 
property owner bears the full cost of I/I reduction associated with disconnection of illicit 
connections or rehabilitation of the sewer service line, or if all or a portion of the cost is paid 
from regional funding sources for the collective benefit of the region. 

If the property owner pays, there are issues related to potential economic hardship that could 
ultimately lead to delays in achieving I/I reduction and control goals. 

A2.12.3 Legal Constraints 

If a regional funding approach is deemed appropriate, there are legal issues to be understood and 
managed for funding work on private property.  The legality of public funding for private 
property sewer improvements is being explored, and Chapter 3 of this Report includes a 
summary of the findings to-date.  Some local agencies have moved in this direction to varying 
degrees.   
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A2.12.4 Funding Sources 

If public funding on private property is deemed acceptable, the County or local agencies could be 
the source of funds.  Public funding could take the form of grants or loans.  Alternatively, local 
agencies could implement dedicated charges to their customer base, thus accumulating public 
funds for I/I reduction and control on private property.   

If public funding on private property is deemed unacceptable, the funds could come from the 
property owners themselves.  

A2.13 Options Considered and Included 

• County/local agencies develop uniform inspection and repair standards for new and existing 
structures and local agencies implement 

• Local agencies develop and administer their own inspection and repair standards for new and 
existing structures 

• No new procedures developed for private property 
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This appendix presents standards, guidelines, procedures, and policies for future King County 
and local agency sewer system planning and design.  These standards, guidelines, procedures, 
and policies were developed to focus on correcting the shortcomings in design, construction, 
inspection, and testing for sewer construction.  Only those features of sewer systems associated 
with potential I/I sources are addressed.  The standards, guidelines, procedures, and policies are 
intended to augment and emphasize individual local agency standards, which outline 
requirements for overall sewer system design, construction, and rehabilitation. 
 

A3.1  Regional Wastewater Services Plan 
Direction 
Thirty-four politically and administratively independent local agencies discharge wastewater 
from their systems to the County’s regional sewer system.  Flows within this large service area 
have increased to the point that in some cases, system capacity has been exceeded. 

As part of I/I reduction efforts, the Regional Wastewater Services Plan (RWSP) directed the 
County, in coordination with component agencies, to “develop model local conveyance systems’ 
design standards, including inspection and enforcement standards, for use by component 
agencies to reduce I/I within their systems.”  To meet target levels of I/I reduction in the future, 
the RWSP also directed the County Executive to propose long-term measures that “include 
establishing new local conveyance systems design standards, implementing an enforcement 
program, developing an incentive based cost sharing program and establishing a surcharge 
program.” 
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A3.2  Development of Standards, Procedures, 
and Policies 
The process of developing standards, guidelines, and procedures was a multi-year collaborative 
effort including the County, local agencies, and the Earth Tech Team. In the spring of 2001, the 
Earth Tech Team began development of alternative model engineering standards, procedures, 
and policies to comply with the requirements of the RWSP.  The initial standards and policies 
were developed with the specific goal of maximizing I/I removal.  Additional “alternatives” were 
included (for most of the standards, policies, and intergovernmental agreement clauses) in the 
original package to provide local agencies with a range of options.   

The Earth Tech Team presented preliminary draft standards and policies to all local agencies in 
fall 2001 meetings, and requested that the local agencies provide comments, preferences, 
concerns, and issues.  Discussion of these documents continued at a workshop held in January 
2002.  At the workshop it was decided that the Metropolitan Water Pollution Abatement 
Advisory Committee’s (MWPAAC) Engineering and Planning (E&P) Subcommittee would 
further discuss and develop the draft standards and policies. The E&P Subcommittee met 15 
times during the spring and summer of 2002 to review all the standards, procedures, guidelines, 
policies, and the intergovernmental agreement (IGA).  A cooperative, consensus-based method 
of decision-making was utilized during these meetings.  

The E&P Subcommittee reviewed and analyzed the draft standards and policies while 
considering cost, experience, and feasibility factors.  In discussing the level of control to be 
included in the standards, the group determined that the approach to requiring new and/or 
different engineering techniques, procedures, and policies would be most successful if 
introduced to the region’s local agencies in relatively small, incremental steps. The E&P 
Subcommittee made this decision based on financial and political realities.  The standards, 
procedures, and policies that the E&P Subcommittee selected from the multiple choices, 
therefore, generally require the least amount of risk and strict requirements and the least financial 
impact for the local agencies.  The group agreed that some alternatives should be considered 
voluntary guidelines instead of mandatory standards.  The Draft Standards, Procedures and 
Policies, dated October 21, 2002, resulted from this effort.  

The E&P Subcommittee also decided to apply these draft standards, guidelines, procedures, and 
policies to the pilot projects in order to test their effectiveness and corresponding impacts to staff 
time and local agency resources.  Following implementation of the pilot projects, the standards, 
guidelines, procedures, and policies were revisited by the Earth Tech Team to incorporate the 
lessons learned during project design and implementation and to make recommendations for any 
proposed changes to the documents. The proposed changes were presented and reviewed with 
the E&P Subcommittee during the summer of 2004, and the Final Draft Standards, Procedures, 
and Policies (Final Draft) was prepared (refer to Appendix B2).  
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A3.3 Factors Contributing to I/I  
Based on discussions with County staff, local agencies, and with individuals involved in regional 
I/I programs across the nation, it was determined that factors contributing to I/I in the local and 
regional wastewater systems include: 

• Improper construction practices and materials 

• Lack of adequate inspection and testing prior to acceptance of new and rehabilitated sewer 
sections  

• Improper system maintenance 

• Inadequate enforcement of existing ordinances 

Infiltration and inflow are extraneous flows in separated sanitary sewer systems.  Infiltration is 
groundwater that enters buried sewers and service connections by way of defective sewer main 
elements such as leaky connections of pipes to manholes, broken or separated pipe joints, root 
intrusion, cracked or crushed pipe, leaky rehabilitation improvements, and leaking sewer lines 
that are abandoned but still connected to the system (see Figure A3-1). 

Inflow is surface water that enters the sanitary sewer system by direct connections from roof 
drains, area drains, catch basins, and unimproved surface drainage.  Surface water also enters the 
system through manhole covers (see Figure A3-1). Groundwater sources connected to the system 
include foundation drains and sump pumps.   
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Figure A3-1.  I/I Sources 

Key factors that impair a sewer system’s structural abilities, resulting in infiltration and/or 
inflow, are listed below. 

• Improperly supported sewer mains, laterals, and side sewers are subject to vertical 
displacement over time, causing joints to open and pipeline trenches to settle, producing 
cracks or breaks in sections of the pipe. 

• Groundwater flows into manholes constructed in wet ground if the exterior walls are not 
adequately sealed to make joints and connections watertight.  
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• Structural failure of sewer pipes allows groundwater to enter the system at the point of 
connection to manholes.  Deep cuts and poor ground conditions often result in a larger than 
necessary excavation, leading to non-uniform support and unequal settlement.  Inadequate 
support often causes failure of the pipe in shear at the manhole and provides a point of entry 
for groundwater. 

• Pipeline failures often occur due to the installation of inappropriate materials.  Materials must 
be appropriate for the existing ground conditions.   

• I/I can occur at clean-outs, wyes, and tees if these are not properly plugged with a 
manufacturer’s watertight plug, snugly fit, and firmly secured until services are installed and 
connected.  Improperly connected service lines, unplugged wyes and tees, and broken plugs 
allow groundwater infiltration. 

• Root systems of plants and trees seeking underground water supplies for nourishment will 
grow into a sewer through deteriorated, non-gasketed joints or other openings.  Groundwater 
will follow the path of roots into the sewer. Root intrusion also impedes normal flow in the 
pipe, and can eventually stop the flow entirely. 

• Manholes that are subject to inundation or located in the path of surface water flow can 
contribute significant quantities of inflow to the sanitary sewer system. 

Future I/I can be reduced by recognizing past situations that have allowed extraneous flows to 
enter the system and by establishing standards or guidelines to prevent these deficiencies on 
future projects.  Equally important is ensuring that standards and guidelines are followed during 
construction.  Even when adequate standards are in place and used for sewer system design, 
inspection and testing during construction are needed to prevent system deficiencies that allow 
extraneous flows to enter the system.   

A3.4 Engineering Standards and Procedures 
This section summarizes the standards, guidelines, and procedures and describes how they are 
organized.  For more detail, see Appendix B2. 

A3.4.1 Organization of Standards and Guidelines 

The standards and guidelines are divided into three major categories: 

• Planning Standards and Guidelines (PS) – The planning standards and guidelines provide 
criteria to be followed during the planning phase of sewer projects and I/I investigations.  

• Public Facilities (PUB) – The public facility standards and guidelines provide requirements 
for sanitary sewer systems owned, operated, and maintained by the County or a local agency.  
These systems include sewers to be constructed within public rights-of-way and developer 
extensions constructed within easements that eventually will be transferred to a local agency.  
Categories here include design and construction standards, testing standards, inspection 
standards, and warranty requirements. 
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• Private Facilities (PRV) – The private facility standards and guidelines provide 
requirements for privately owned sanitary sewers.  They address the segments of sanitary 
side sewers and laterals belonging to the property owners being served.  Categories include 
design and construction standards, testing standards, inspection standards, and warranty 
requirements. 

Separate standards and procedures are provided for new construction and rehabilitation projects.  
New construction includes the addition of sanitary sewer infrastructure in areas that do not 
currently have sewer service, as well as replacement of existing systems.  Rehabilitation projects 
include improvements to existing sanitary sewer systems, including collection mains, manholes, 
and side sewers.  Rehabilitation techniques such as cured-in-place pipe, pipe bursting, slip-lining, 
and manhole liners fall into this category. 

A3.4.2 Summary of Standards and Guidelines 

Table A3-1 provides a summary and brief description of the Final Draft standards and 
guidelines. A total of 40 standards/guidelines were incorporated into the Final Draft, with 28 
being accepted by the E&P Subcommittee as standards and 12 being accepted as guidelines.  

Table A3-1.  Summary of Standards and Guidelines 

Standard/Guideline 
Number and Title 

Standard/Guideline 
Description 

Stan-
dard 

Guide-
line 

Rehab. 
Projects 

ONLY 

Both 
New 
and 

Rehab. 
Projects

PS-1: Storm Drainage 
Connections to the 
Sanitary Sewer 

Prohibits storm drainage 
connections to the sanitary sewer 
system unless approved by the 
County and the local agency. 

√   √ 

PS-2: Design Capacity 
for Pipeline 
Rehabilitation Projects 

Requires the pipeline system 
designer to consider any loss in 
hydraulic capacity on pipeline 
rehabilitation projects. 

√  √  

PS-3: Visual Inspection 
of Manholes for Sewer 
System Evaluation 
Survey (SSES) 
Investigations 

Outlines provisions for performing 
visual inspection of manholes for 
SSES investigations. 

 √ √  

PS-4: Closed Circuit 
Television (CCTV) 
Inspection of Sewers for 
SSES Investigation 

Outlines provisions for performing 
CCTV inspection of sewers for 
SSES investigations. 

 √ √  

PS-5: Smoke Testing for 
SSES Investigations 

Outlines provisions for performing 
smoke testing for SSES 
investigations. 

 √ √  

PS-6: Dye Testing for 
SSES Investigations 

Outlines provisions for performing 
dye testing for SSES 
investigations. 

 √ √  
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Standard/Guideline 
Number and Title 

Standard/Guideline 
Description 

Stan-
dard 

Guide-
line 

Rehab. 
Projects 

ONLY 

Both 
New 
and 

Rehab. 
Projects

PS-7: Modeling and 
Engineering Analysis 

Recommends basin modeling be 
performed to assess ongoing and 
future sewer planning efforts. 

 √  √ 

PUB-1: Connections to 
Existing System 

Requires connections of new 
sewer piping to an existing sewer 
system at a manhole or to a 
sewer main via a tee. Also 
requires testing and inspection of 
the new piping before it is put into 
service. 

√   √ 

PUB-2: Pipe Anchoring 
Requires sewer mains on steep 
slopes to be designed by a 
Professional Engineer (PE) to 
ensure integrity of the system. 

√   √ 

PUB-3: Manhole 
Location 

Standard focuses on avoiding 
placement of manholes in 
locations subject to inflow 
sources. In those areas where it 
cannot be avoided, the standard 
requires the manhole to be 
watertight. 

√   √ 

PUB-4: Manhole Size 

Washington State Department of 
Transportation (WSDOT) / 
American Public Works 
Association (APWA) guidelines 
and manhole manufacturers’ 
recommendations to be followed 
regarding the minimum distance 
between knockouts in manholes. 

√   √ 

PUB-5: Manhole Joints 
Manhole to be watertight from the 
casting down. Materials and 
construction to be in accordance 
with WSDOT/APWA guidelines. 

√   √ 

PUB-6: Side Sewer 
Connection Location and 
Taps 

Standard outline requirements for 
connection of side sewers to 
sewer mains. 

√   √ 

PUB-7: Sewer System 
Design 

Requires sewer system design to 
be performed by a PE applying 
appropriate standards and 
measures regarding pipe 
materials, bedding, and backfill. 

√   √ 

PUB-8: Abandonment 
Requirements 

Addresses abandonment 
requirements for manholes and 
sewer pipes. 

√   √ 

PUB-9: Pipe 
Rehabilitation Methods 

Addresses design and 
construction requirements for 
pipe bursting, cure-in-place pipe, 
slip lining, fold and form pipe, and 
spray-on linings. 

√  √  
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Standard/Guideline 
Number and Title 

Standard/Guideline 
Description 

Stan-
dard 

Guide-
line 

Rehab. 
Projects 

ONLY 

Both 
New 
and 

Rehab. 
Projects

PUB-10: Manhole 
Rehabilitation 

Includes design and construction 
requirements for manhole 
rehabilitation, including coatings, 
linings and chemical grouting. 

 √ √  

PUB-11: Spot Repairs 
Outlines requirements for 
trenchless and dig-and-replace 
spot repairs on sewer mains. 

 √ √  

PUB-12: Manhole 
Leveling Rings 

Outlines requirements for 
manhole materials and 
installation of leveling rings. 

√   √ 

PUB-13: Manhole 
Lids/Inserts 

Requires a manhole pan or 
gasketed, locking lid for 
manholes that are susceptible to 
inflow. 

√  √  

PUB-14: Root Intrusion 
Addresses root removal and 
correction of I/I problems at the 
point of root intrusion. 

√  √  

PUB-15: Pipeline Leak 
Testing 

Requires that new sewers pass 
an air or water test. There is also 
a provision that if the testing 
cannot be performed, the sewer 
needs to be CCTV-inspected for 
leakage during the wet season, 
but while still under warranty. 

√   √ 

PUB-16: Manhole Leak 
Inspection 

Requires visual inspection of 
manholes following substantial 
completion to verify the structure 
and connections are watertight. 

√   √ 

PUB-17: CCTV 
Inspection 

Requires a complete CCTV 
inspection of newly installed and 
rehabilitated sewer pipe. 

√   √ 

PUB-18: Inspection of 
Pipe Installation and 
Backfill 

Outlines inspection activities for 
pipe installation and backfilling 
operations. 

√   √ 

PUB-19: Product-
Specific Inspection 

Requires verification that 
specified products and materials 
are being delivered to the job 
site, and that specified test 
reports are being provided. 

√   √ 

PUB-20: Certification, 
Warranty, and 
Qualifications 

Requires a minimum 1-year 
warranty. For rehabilitation 
products or systems without a 
proven track record, the product 
manufacturer must provide 
certification that the product will 
perform as specified. 

 √  √ 
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Standard/Guideline 
Number and Title 

Standard/Guideline 
Description 

Stan-
dard 

Guide-
line 

Rehab. 
Projects 

ONLY 

Both 
New 
and 

Rehab. 
Projects

PRV-1: Pipe Protection – 
Depth of Cover 

Addresses depth of cover for side 
sewers, and strives to limit burial 
depths between 3 feet minimum 
and 15 feet maximum. The 
guideline requires following pipe 
manufacturers’ recommendations 
for materials and installation 
when these conditions cannot be 
met. 

 √  √ 

PRV-2: Allowable 
Connections to Side 
Sewers 

Prohibits new side sewers 
discharging to separated sewer 
systems to convey sources of 
clean water flow. 

√   √ 

PRV-3: Pipe Zone 
Bedding and Trench 
Backfill 

Outlines requirements for side 
sewer pipe installation and 
bedding requirements. 

 √  √ 

PRV-4: Pipe Materials 
Addresses required design 
characteristics of pipe materials 
to be used for side sewers. 

 √  √ 

PRV-5: Inspection 
Wyes/Cleanouts 

Requires installation of an 
inspection wyes/cleanout 
between 2 and 5 feet from the 
face of the building for new sewer 
installations. 

√   √ 

PRV-6: Lateral and Side 
Sewer Rehabilitation 
Methods 

Addresses design and 
construction requirements for 
pipe bursting, cured-in-place 
pipe, slip lining, and fold-and-
form pipe for rehabilitation of side 
sewers. 

 √ √  

PRV-7: Spot Repairs 
Standard outlines requirements 
for trenchless and dig-and-
replace spot repairs on side 
sewers. 

√  √  

PRV-8: Root Intrusion 
Addresses root removal and 
correction of I/I problems at the 
point of root intrusion. 

√  √  

PRV-9: Side 
Sewer/Lateral Leak 
Testing 

Requires that new side sewers 
pass an air or water test. √   √ 

PRV-10: Sanitary Side 
Sewer CCTV 
Requirements 

Requires that side sewers be 
inspected before the trench is 
backfilled. 

√   √ 

PRV-11: Product-
Specific Inspection 

Requires a CCTV inspection of 
the connection between the 
lateral and the main where the 
lateral/side sewer cannot be 
pressure tested. 

√   √ 
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Standard/Guideline 
Number and Title 

Standard/Guideline 
Description 

Stan-
dard 

Guide-
line 

Rehab. 
Projects 

ONLY 

Both 
New 
and 

Rehab. 
Projects

PRV-12: Product-
Specific Certification 

Requires verification that 
specified products and materials 
are being delivered to the job 
site, and that specified test 
reports are being provided. 

√   √ 

PRV-13: Bonding and 
Warranty Inspection 

For rehabilitation products or 
systems without a proven track 
record, requires that the product 
manufacturer provide certification 
that the product will perform as 
specified. 

√   √ 

 

A complete set of the standards and guidelines is included in the Final Draft (see Appendix B2).  
To summarize, each of the standards and guidelines consists of: 

• I/I Control Standard Title – A brief name of the standard. 

• I/I Control Measure Description – A description of why the standard is being proposed; 
that is, the type of I/I source being targeted. 

• Standard/Guideline – This describes the standard/guideline in detail sufficient for engineers 
and local agency representatives to compare the intent with existing standards. 

• Potential Local Agency Impacts – This indicates the potential impacts on the local agencies 
that adopt the standard.  Impacts may include additional staffing requirements and impacts on 
agency procedures such as record keeping, inspections, maintenance, equipment, and other 
elements of daily operations.  Elements of the standards that could add or reduces the cost of 
routine agency processes are listed.  Due to the variability between agencies, no specific 
dollar amounts are presented. 

• Potential County Impacts – This indicates the potential impacts on the County of adopting 
the standard.  Impacts may include additional staffing requirements and impacts on County 
procedures such as record keeping, inspections, maintenance, equipment, and other elements 
of Department of Natural Resources staff daily operations.  Elements of the standards that 
could add or reduce the cost of routine County processes are listed. 

• Potential Private Property/Ratepayer Impacts – Many of the standards could impact 
private property owners or affect sewer rates.  These impacts may include increased 
maintenance responsibilities for property owners, construction impacts, and cost increases or 
reductions. 
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A3.5 Standard Details 
The standards and guidelines also included a set of standard details that outline specific 
requirements for the construction of manholes, sewer mains, and side sewers to help prevent I/I 
from entering a new sewer system. The details address only those features of sewer construction 
that impact I/I control, and are intended to augment current local agency standard details for 
sewer construction.  The standard details are included in Appendix B2. 

Similar to the standards and guidelines, the standard details were tested during the pilot project 
design and implementation, and later revisited by the Earth Tech Team and reviewed by the E&P 
Subcommittee for any final revisions.  A summary of proposed changes to the working draft 
details and the E&P Subcommittee’s recommendations and accepted changes are included in 
Appendix B2. 

A3.6 Guide Specifications 
The pilot project design included development of technical specifications detailing material, 
construction, and testing requirements for the various rehabilitation methods used.  
Rehabilitation included pipe bursting, installing cured-in-place pipe (CIPP), and various manhole 
rehabilitation methods.  Implementing these technical specifications for the pilot projects 
provided an opportunity to assess how well certain requirements worked in practice, and allowed 
the specifications to be modified as appropriate. After implementing the pilot projects, the 
County and the Earth Tech Team debriefed the inspection team and several of the project 
contractors to discuss where changes to the specifications were needed.  Modifications were then 
made to the technical specifications based on these lessons learned to form a set of guide 
specifications. 

The guide specifications will be used as a starting point for any continuing rehabilitation work 
performed as part of a regional I/I control program, and include direction for tailoring the 
specifications to project needs. The guide specifications are also referenced in the standards and 
guidelines (specifically Guidelines PUB-9, PUB-10, and PRV-6) as the standard to be followed 
for rehabilitation work on sewer mains, laterals, and side sewers using pipe bursting, CIPP, 
folded/formed liners, and for manhole rehabilitation work. A copy of the guide specifications is 
included in Appendix B2. 

A3.7 Summary of Policies that Support 
Standards and Procedures 
Selecting effective engineering standards and procedures also includes establishing policies 
associated with the application of the standards. Policies are necessary to guide effective I/I 
removal projects.   
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This section presents a wide range of topics, many of which were first introduced by 
representatives of local agencies during County/local agency workshops. In broad terms, the 
policies address the issues of funding, public education, access to private property, inspection, 
permitting, liability, and stormwater drainage. While the policies include elements of the 
relationship between the County and the local agencies, their primary focus is on the relationship 
of the local agencies to their communities, contractors, and customers. The material presents 
conceptual foundations for regional consensus, consistency, and cooperation. 

The number of policies included in the Final Draft was reduced to 15 from the original, 
MWPAAC-accepted working draft of 23 policies (October 21, 2002).  This reduction was based 
on experience gained from the pilot projects and on combining similar policies where 
appropriate. 

The policies were originally separated into two groups:  (a) those addressing I/I reduction from 
private property sources, and (b) those addressing I/I reduction from public property sources.  It 
was discovered during the pilot projects that such a division was unnecessary; thus, several 
policies were combined.  The revised draft policies include policies that apply to both private and 
public sewer systems.  The policy revisions are detailed in Appendix B2, which includes the 
original policies recommended by the E&P Subcommittee, lessons learned, and suggestions for 
combining policies from the Earth Tech Team, the revised policies proposed by the Earth Tech 
Team in 2004, and the comments and decisions made by the E&P Subcommittee for the Final 
Draft document. 

Table A3-2 lists the Final Draft policies as approved by the E&P Subcommittee.  These policies 
support the standards and procedures, are focused on actual I/I reduction projects, and do not 
include all policies to be considered for a regional I/I control program. 

Table A3-2.  Final Draft Policies 
Policy #1, Public Funding for I/I Reduction Projects 

Public funding should be considered for all phases of I/I mitigation work on privately owned property.  
Funded work should include scope of work elements such as permits, investigation, inspection and 
testing, any modifications to the side sewer connections and laterals, connections to public systems, 
restoration of disturbed areas (including landscaping, sidewalks, driveways, and rights-of-way), and post-
rehabilitation testing and enforcement. Environmentally infeasible and/or prohibitively expensive 
modifications should be considered for variances/waivers. 

Policy #2, Public Awareness of I/I: Educational Materials 

The County, in conjunction with the local agencies, shall create and promote regional educational 
programs to introduce the general public to I/I as an issue, to explain the potential benefits from I/I 
mitigation efforts, and to inform the public of its responsibilities related to the I/I problem.  
Educational/informational materials shall be designed such that each local jurisdiction will be able to 
modify them to meet its local needs.  Additionally, the County shall function as a central clearinghouse in 
responding to inquiries about a regional I/I control program. 

Policy #3, Public Awareness of I/I: Responsibility for Community 

Unless otherwise specified or negotiated in the IGA, for each specific I/I reduction project being led by a 
local agency, the local agency shall be responsible for community education/involvement.  Unless 
otherwise specified or negotiated in the IGA, if the County is the Lead Agency, the County shall be 
responsible for community education/involvement. 
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Policy #4, Access to Private Property for I/I Reduction and Control 

The local agency shall pass the necessary ordinances/resolutions and develop the appropriate access 
agreements that allow each agency or its agents to gain access to private property, such as a right-of-
entry or a construction and inspection easement.  These agreements will allow certain actions related to 
I/I reduction and control, such as conducting a side sewer and/or lateral inspection, construction 
rehabilitation, or conducting code enforcement activities. 
Policy #5, Inspection Training 

To promote region-wide consistency, the County, in conjunction with the local agencies, shall provide 
training opportunities on an I/I control program to agency representatives.  The training materials will 
include a checklist of guidelines for best practices and the adopted regional I/I control standards, 
procedures, and policies. 

Policy #6, Limiting Liability 

If public resources support any portion of the I/I reduction work on privately owned property, then the 
Lead Agency shall establish a process to manage and limit its liability. The potential site and in-ground 
liability issues shall be a part of the I/I planning and design process, including an up-front agreement on 
when the jurisdiction's liability will begin and end. 

Policy #7, Bonding, Licensing, Insurance, and Warranty Provisions 

The Lead Agency shall be responsible for ensuring that, for publicly funded I/I reduction projects, the 
construction contract includes appropriate bonding, licensing, insurance, and warranty provisions to 
ensure satisfactory completion of the project and warranty of the project for a sufficient amount of time 
(recommended minimum 12 months). 

Policy #8, Stormwater Drainage Ordinances 

Where I/I work on private or public property results in the diversion of stormwater drainage, and there 
exists a stormwater system, then the I/I work shall involve meeting the provisions of the controlling 
jurisdiction’s current stormwater drainage ordinances.  Jurisdictional approval must be obtained. 

Policy #9, Responsibility for Stormwater Drainage 

Where I/I work on private property results in the diversion of stormwater and an adequate stormwater 
system does not exist, then the private property owner bears responsibility for discharging the 
stormwater drainage to an appropriate location. 
 
Where I/I work on public property results in the diversion of stormwater and an adequate stormwater 
system does not exist, the local agency or associated agency bears the responsibility for discharging the 
stormwater drainage to an appropriate location. 

Policy #10, Infeasible and/or Prohibitively Expensive Modifications 

Where an I/I control project would result in the diversion of stormwater drainage, and the modifications 
required to properly discharge the stormwater are deemed to be infeasible and/or prohibitively expensive 
(for the property owner), consider giving the property owner choice of disconnection of illicit connection 
or surcharge. 
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Policy #11, Property Restoration 

The Lead Agency shall establish a standard for property restoration before initiating any I/I work 
(including landscaping, sidewalks, and driveways).  Public property restoration is governed by local 
agency or associated agency codes or ordinances. 
 
Options can include:  
 
1 – “Restoration as near as possible to pre-construction condition” 
2 – “Basing value on restoration to as near as possible to pre-construction condition, make up front 

property owner payment with signed waiver” 

Policy #12, Contractor Qualifications 

The Lead Agency shall develop in the bid specifications specific minimum experience requirements for 
contractors to ensure that the selected contractor has experience in the type of work to be performed. 

Policy #13, Required Permits 

The local agency should obtain all feasible permits, including the State Environmental Policy Act (SEPA), 
Hydraulic Project Approval (HPA), 404, or other state or federally required permits.  The contractor 
should obtain permits as detailed in the specifications, such as the building, road, utility, right-of-way use, 
and/or clearing and grading permits.  The permits that the contractor is required to obtain should be 
listed in the bidding documents. 
Policy #14, Cooperative Efforts 

For all permit needs, the jurisdictions including the County, the local agency, and the associated agency 
(if pertinent) will work cooperatively and collaboratively. 

Policy #15, Revisions to Standards, Procedures, and Policies 
MWPAAC shall review and make recommendations on proposed revisions to regional I/I control program 
standards, procedures, and policies.  MWPAAC shall recommend whether or not a revision should be 
adopted as part of a regional I/I control program. 

 

A3.8 Intergovernmental Agreement (IGA) 
This section provides a model for the necessary agreements between the County and a local 
agency to successfully manage an I/I reduction project. Appendix B2 contains a detailed 
model/template IGA and a guidance table that indicates eligibility for I/I program funding. 

The model/template IGA makes available standard clauses and choices of language that may or 
may not be included in an actual IGA. An IGA is intended to be an agreement between 
governments, specifically a particular local agency and the County, and not between the I/I 
reduction project manager and a contractor.  Figure A3-2 shows both of these relationships. 
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Figure A3-2.  Intergovernmental Agreement Relationships 

An intergovernmental agreement is necessary regardless of whether the I/I reduction project is 
managed and administered by the County or by a local agency; thus, the model/template IGA 
provides alternative language for both scenarios. 

The IGA alternatives were originally evaluated by the E&P Subcommittee, and a working draft 
model/template IGA was drafted in 2002 based on those discussions and decisions. The analysis 
of alternatives for that working draft IGA was a complex undertaking, one that required local 
agency representatives (on the E&P Subcommittee) and the County to make choices related to 
implementing a regional I/I control program.  Many of the language options raised fundamental 
questions about managing and administering I/I reduction projects within particular local 
agencies.   

The working draft IGA was used during the pilot projects, with modifications made as necessary.  
Based on those modifications, the Earth Tech Team proposed revisions to the working draft 
model/template IGA.  The E&P Subcommittee discussed the modifications and approved the 
Final Draft model/template IGA that appears in Appendix B2.  Specific policies and terms of any 
IGA are, of course, open to discussion and decision by each local agency and the County. 

It is worth noting that several items are not included in this IGA section because it is believed 
that they do not affect I/I reduction.  These IGA topics include:  (a) patents, (b) Americans with 
Disabilities Act, (c) legal relation (indemnification), (d) termination, (e) miscellaneous, (f) entire 
agreement section. 

A3.9 Options Considered and Included 
The preceding sections of this appendix focus on the process and specific standards, procedures, 
and policies that the E&P Subcommittee agreed to.  In addition, some means of adopting the 
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standards, procedures, standard details, guide specifications, policies, and IGA and a protocol on 
their applications for public and private sewer construction projects is required to ensure 
consistent use by the County and local agencies on a regional basis. 

Two options are considered for adopting and applying the standards, procedures, standard 
details, guide specifications, policies, and IGA. The following two sections describe these 
options along with recommendations of the E&P Subcommittee on their application; Chapter 4 
of this Report provides additional discussion. 

Option: Standards and procedures for County-funded I/I projects; guidelines and 
standards for local agency I/I and non-I/I projects (E&P Subcommittee-
approved) 

This option is to use the standards, procedures, and standard details as required components of 
all County-funded I/I reduction projects.  For all non-I/I sewer projects, the local agencies use all 
E&P Subcommittee agreed-to standards, guidelines, and procedures as requirements, while ones 
designated as guidelines are available for local agencies to consider on a non-I/I sewer project. 

The guide specifications are still used when developing specifications for project bidding.  The 
policies are used for all components of I/I reduction and control.  The IGA in Appendix B2 is 
intended to be a template or model for any specific I/I reduction project.  Each project includes a 
negotiated IGA between a local agency and the County using the IGA model presented in the 
Final Draft (Appendix B2) as a model. 

Option: Standards and procedures for both County-funded and local agency I/I 
projects; guidelines and standards for local agency non-I/I projects 

This option is to use the standards, procedures, and standard details as required components of 
all County-funded I/I reduction projects and for all local agency non-I/I sewer projects. 

The guide specifications are still used when developing specifications for project bidding.  The 
policies are used for all components of I/I reduction and control.  The IGA in Appendix B2 is 
intended to be a template only or model for any specific I/I reduction project.  Each project 
includes a negotiated IGA between a local agency and the County using the IGA model 
presented in the Final Draft (Appendix B2) as a model. 
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Both planning and I/I reduction assumptions were developed for I/I modeling and cost 
effectiveness analysis efforts.  The planning assumptions are needed to determine capital 
conveyance and treatment facilities capacity improvements in the absence of any I/I reduction 
projects.  Certain I/I reduction assumptions are needed to determine what I/I reduction projects 
are cost effective.   

The E&P Subcommittee purposely wanted to be cautious in their assumptions and therefore 
selected an approach to assumptions that would not overestimate the capital facility and I/I 
reduction project benefits or underestimate the I/I reduction project costs. 

The following sections of this appendix detail both the planning and I/I reduction assumptions 
followed by a summary table (Table A4-4) of chosen assumptions. 

A4.1 I/I Planning Assumptions 
Planning assumptions are necessary to extrapolate from existing conditions to maximum sewer 
system build-out.  These assumptions are used to model future facility needs, including size and 
timing of new sewer system components.  The assumptions and hydraulic modeling also provide 
a foundation for the I/I reduction cost effectiveness analysis.  King County and the Metropolitan 
Water Pollution Abatement Advisory Committee (MWPAAC) Engineering and Planning (E&P) 
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Subcommittee collaborated on formulating the planning assumptions, with the intention that the 
assumptions:  

• Be reasonable and realistic 

• Help avoid under-building of sewer facilities 

• Help minimize or avoid over-building of sewer facilities 

• Lead to facilities that meet the Growth Management Act requirement that the regional system 
be able to convey wastewater flows from each local agency without overflow when the 20-
year flow events occur. 

A4.1.1 Design Factors 

The County and the Earth Tech Team elected to use the peak sanitary sewer flow that can be 
expected once every 20 years as the modeling flow for sizing capital facilities and costs.  A 
“design storm” approach was considered but rejected because building a system based solely on 
the amount of rain from a 20-year storm does not take into account the antecedent moisture 
conditions.  Antecedent moisture is the buildup of groundwater over time that affects total I/I 
during a particular storm event.  For example, antecedent moisture conditions can lead to such 
high groundwater levels in this region that a rainfall event of 1.3 inches can result in a system 
flow equivalent to a rainfall event of 1.9 inches. 

In March 2004 the County and local agencies, via the E&P Subcommittee, agreed on a design 
flow of 20-year peak flow plus a 5-percent safety factor.  The 20-year peak flow is based on the 
statistical analysis of 60 years of peak rainfall data from Sea-Tac airport. 

A4.1.2 Population Growth Rates 

The I/I control program proposed for a maximum sewer system service area population is a 
straight line extrapolation of the most recent population data and projections from the Puget 
Sound Regional Council (PSRC).  This “saturation” population is projected to occur by 2050.  
For a residential population, the approximate saturation population is 1,500,000; for commercial, 
it is 800,000; for industrial, it is 100,000.   

In considering the population assumption, the County and E&P Subcommittee discussed several 
related issues such as urban growth boundaries, traffic zones, and densification.   

The County and local agencies, via the E&P Subcommittee, agreed to use PSRC forecasts 
through 2030 and apply a straight line population projection through 2050. 
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A4.1.3 Water Conservation 

The Regional Wastewater Services Plan (RWSP) anticipated the following consumption of water 
by different categories: 

• Residential:  60 gallons per capita per day (gpcd) 

• Commercial:  35 gallons per employee per day (gped) 

• Industrial:   75 gped 

Water conservation efforts in the region will reduce wastewater flows, so this reduction in flows 
should be accounted for in the modeling for capital facility needs.  These conservation efforts led 
to lower water usage in the year 2000 than the RWSP forecasts, as evident in the actual water 
consumption in 2000:  

• Residential:  56 gpcd in Seattle and 66 gpcd outside Seattle 

• Commercial:  33 gped  

• Industrial:   55 gped 

The most recent consumption data (2003) shows additional reductions: 

• Residential:  52.1 gpcd in Seattle and 62.4 gpcd outside Seattle 

• Commercial:  32.4 gped in Seattle and 30 to 33 gped outside Seattle 

• Industrial:   not available 

After discussion, the E&P Subcommittee and the County agreed to use a water conservation 
planning assumption of a 10-percent reduction in per day consumption by 2010, with no 
additional reduction thereafter.  Water consumption projections are shown in Table A4-1. 

Table A4-1.  Projected Water Consumption 

Type of Consumption 
2000 

 Gallons-per-day 
Rate 

2010 and Beyond 

Residential (Seattle) 56 50 

Residential (non-Seattle) 66 60 

Commercial 33 30 

Industrial 55 50 
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A4.1.4 Degradation 

Degradation is the slow change in condition of the sewer collection system that allows an 
increase in I/I flows.  Degradation is due to cracks in the pipe, pulled joints, connections at 
manholes, construction damage, and/or traffic damage to manholes, etc. 

There is little data documenting how fast and how much degradation occurs in a collection 
system. 

The RWSP assumes that I/I flow will increase by 30 percent from 1990 to 2020 due to 
degradation.  For the revised flow predictions with the MOUSE™ (modeling of urban sewers) 
model, the Earth Tech Team assumed that degradation from 2000 would be 7 percent per decade, 
with a limit of 28 percent over a 40-year period.  For example, if a specific basin has I/I in 2000 
of 1,100 gallons per acre per day (gpad), after 10 years it will increase 7 percent to 1,177 gpad. 

New sewer systems should degrade less than old systems; thus, degradation is a percentage of 
the existing I/I.  Since a newer system has lower I/I than an older one with respect to flow, it has 
lower degradation.  For example, a newer system may have 1,000 gpad of I/I while an older one 
may have 10,000 gpad of I/I.  Seven percent of 1,000 gpad is 70 gpad, whereas 7 percent of 
10,000 gpad is 700 gpad.  Using a fixed percentage acknowledges that newer systems degrade 
less (on a total I/I basis) than older leakier systems. 

The County and E&P Subcommittee agreed that no matter what degradation assumption is used 
to model facility needs, future system monitoring will continue, to ensure facilities are not built 
sooner than needed. 

The County and E&P Subcommittee agreed on a planning assumption of 7 percent degradation 
per decade starting from 2000 up to 28 percent for existing pipe.  For new construction, the 
degradation assumption of 7 percent per decade will start after the date of construction, with a 
maximum of 28 percent. 

A4.1.5 Septic Conversion 

The number and rate at which septic systems are converted to sewered areas impacts system 
flows and facility needs.  As of 2000, approximately 43,000 houses in the regional wastewater 
service area were estimated to be on septic systems.  These are located primarily in the northern, 
eastern, and southern edges of the County’s service area.   

The urban growth boundary restricts sewer services to developments within the urban growth 
area.  As the urban growth area’s population grows, land values rise.  This leads to 
redevelopment of areas presently served by septic systems.  Many of the parcels served by septic 
systems are larger lots that can be subdivided for further development and converted from septic 
to sewer. 
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Other information on the service area includes: 

• Total developable parcels:  300,500 

• Total sewered parcels:   246,500  

• Vacant developable parcels:    11,000  

The RWSP projected that 100 percent of the sewerable area will be converted from septic 
systems by 2020.  Several local agency representatives were doubtful that 100-percent 
conversion would be possible by that date or even by 2030.   

The County and E&P Subcommittee agreed on a planning assumption that 90 percent of the area 
with potential for sewerage as of 2000 will be sewered by 2030 and that 100 percent of this area 
will be sewered by 2050. 

A4.1.6 New System I/I Allowance 

Regardless of how well a collection system is constructed, I/I can leak into the system.  
Historically, an allowance of 1,100 gpad was included in the design flow for both the 
conveyance and treatment of sewage. 

The amount of I/I leakage into the regional system from new sewer connections, sewer mains, 
manholes, and other facilities impacts system flows and facility needs.  Flow monitoring during 
the wet seasons of 2001/2002 and 2002/2003 showed that the measured amount of peak hourly 
I/I found in new systems ranges from a low of 270 gpad to 11,200 gpad.  Several new systems 
had less than 800 gpad of I/I.   

In contrast, the RWSP assumed that new systems have I/I levels similar to existing systems in 
1999 (the rates for those systems ranged from 1,600 gpad to 4,100 gpad).  The average I/I for the 
overall existing system in 2004 was 3,600 gpad.   

The County and E&P Subcommittee agreed on an assumption of 1,500 gpad for new system I/I, 
recognizing that 7-percent degradation per decade increase the I/I to approximately 2,000 gpad 
after 4 decades. 

A4.1.7 Uncertainties Affecting Facility Sizing 

Safety Factors 

It is common practice and sound engineering judgment to add a contingency or safety factor for 
sizing facilities to handle unforeseen circumstances.  For the regional sewer system, this applies 
to pipes, pump stations, and treatment plants.  Adding a contingency factor allows the system to 
accommodate higher peak flows without overflows or other unwanted consequences.   
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Caution must be exercised when using uncertain factors.  It is common to include “safety 
factors” in individual planning components; when these are combined, it can overstate the 
uncertainties. The increase for a 25-percent contingency factor in flow is roughly a 10-percent 
increase in cost. 

The County and E&P Subcommittee agreed to use a safety factor of 25 percent of additional 
capacity when sizing facilities.  Below are several factors that were considered in using the  
25-percent safety factor. 

Existing Peak Flow Estimates 

An uncertainty that can affect facility sizing needs is the potential for inaccuracy in estimating 
existing peak flow from monitored data.  Due to variances in rainfall monitoring, flow 
monitoring, and modeling, it is not always possible to predict peak flows with a high level of 
certainty.  While models are calibrated using the best information and technology available, the 
peak flows that serve as the basis for facility sizing are estimates and are not perfectly accurate. 

Potential for Sewering Outside Urban Growth Area 

Sewers are required in urban growth areas and these areas are the source of wastewater system 
flows.  However, sewers are needed, and built, outside urban growth area for environmental 
and/or public health reasons.  This can lead to increased peak flows. 

“Four to One” Policy for Development along Urban Growth Boundary  

Chapter 3 of the County’s Comprehensive Plan contains a “Four to One” development policy 
along the Urban Growth Boundary.  This policy states that 1 acre of Rural Area land may be 
added to a city’s Urban Growth Area in exchange for a dedication to the County of 4 acres of 
permanent open space.  It is not known how this policy impacts peak flows. 

Economic Changes 

The local economy represents another possible impact on peak flows, since economic surges 
tend to bring new industries, companies, and population growth, all of which increase flows in 
the regional system.  

Climatic Changes 

Global climate change may impact the frequency and severity of rainstorms in the future.  In 
light of this possibility, prudence suggests an uncertainty factor be applied for the design of 
facilities so they can handle peak flows. 
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A4.2 I/I Reduction Assumptions 
To determine whether or not a proposed I/I project is cost effective compared to building a new 
capital facility, specific costs of I/I reduction must be delineated.  To this end, the County and 
local agencies discussed and agreed on assumptions related to I/I reduction in the spring of 2004.  
The assumptions included costs of various I/I reduction techniques, the percent I/I removal of 
each technique, and the percent of a given basin that requires rehabilitation. 

A4.2.1 I/I Reduction Costs 

The pilot projects provided total and average costs for different categories of expenditures for 
rehabilitation of various system components.  Using the pilot project figures, the Earth Tech 
Team and the County proposed cost assumptions for pipe bursting and cured-in-place pipe 
(CIPP) rehabilitation of sewer mains, manholes, laterals, and side sewers.   

Local agency representatives thought these cost assumptions were low.  The E&P Subcommittee 
and the County agreed by consensus on the following costs for I/I removal.  These costs will be 
used in the cost effectiveness analysis. 

• Sewer main rehabilitation:  $110 per linear foot 

• Direct disconnect:   $3,000 each 

• Manhole rehabilitation:   $3,600 each 
(NOTE: consider life expectancy in cost effectiveness analysis) 

• Lateral rehabilitation:  $3,900 each 
(NOTE: based on 1 per lot; size-on-size) 

• Side sewer rehabilitation:  $3,500 each 

• Lateral and side sewer rehab: $6,800 each 

As I/I reduction project experience provides additional cost information, these figures will be 
revisited and revised if warranted. 

A4.2.2 Percent Basin Rehabilitated and Percent 
Reduction  

In addition to cost estimates for various I/I rehabilitation techniques, other assumptions are 
needed to develop cost estimates for I/I reduction projects for cost effectiveness analysis.  These 
include:  

• Percent of a basin to be rehabilitated, for example, the number of feet of sewer pipe (sewer 
main, lateral, or side sewer) or the number of manholes or direct disconnects in a given I/I 
project 
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• How much I/I would be removed by each technique 

The County and the Earth Tech Team suggested assumptions for these variables to the E&P 
Subcommittee in the spring of 2004.  The development and discussion of these elements was 
centered on the knowledge gained from the pilot projects.  For example, while it may be likely 
that more than 4 percent of the houses in a model basin could be illicitly connected to the local 
agency’s system, it is not always possible to identify these and, after they are identified, it is not 
always possible to disconnect them. 

As with cost estimating, the E&P Subcommittee and County opted to approve conservative 
estimates when in doubt.  This was intended to ensure that projects found to be cost effective in 
the first analysis would truly be cost effective. 

Table A4-2 shows the percent basin rehabilitated and percent reduction assumptions agreed upon 
after discussion by the E&P Subcommittee. 

 Table A4-2.  Percent Basin Rehabilitated and Percent I/I Reduction Assumptions 

Technique % Basin Rehabilitated – 
Final Assumption 

% I/I Reduction – 
Final Assumption 

Direct Disconnect (DD)1 4% 10% 

Replace Everything + DD 

95% Main 
95% Manhole (MH) 
95% Lateral/Side Sewer (Lat/SS) 
+4% DD 

80% 

Rehabilitate Public Portions of Basin + DD 

50% Main 
50% MH 
50% Lat/SS 
+4% DD 

40% 

Private Property with Some Laterals + DD 50% Lat. & SS 
45% SS only 60% 

1This technique includes removal of roof gutter drains to the sanitary sewer system. 

A4.2.3 Cost Estimating Factors 

For the cost effectiveness analysis, estimates were needed for several other factors affecting 
project costs.  These include construction cost factors such as utility conflicts, traffic control and 
dewatering as examples of costs listed in the County’s Conveyance System Improvements (CSI) 
Program. 

The County and the Earth Tech Team proposed these factors for the E&P Subcommittee’s 
consideration.   Table A4-3 shows the agreed upon cost estimating assumptions. 
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Table A4-3.  Cost Estimating Assumptions 

A4.2.4 Financial Assumptions 

To determine cost effectiveness, costs and benefits of I/I reduction projects must be compared 
with the costs of planned CSI and treatment plant projects.  Because the proposed I/I reduction 
projects and the planned CSI and treatment plant projects occur over the next 50 years, the cost 
effectiveness analysis must account for the timing differences as well as the cost of the County’s 
capital funding.  Calculating the costs and benefits of an I/I removal project or capital 
improvement project involves predicting: 

• The increase in the cost of goods and services over time, or the inflation rate; and 

• The County’s cost of capital, for example, bond rates, or the discount rate. 

Using these two factors, the net present value of the costs and benefits can be calculated for each 
I/I reduction project and planned project.  The net present value is the current value of the costs 
and benefits occurring in the future.  The RWSP uses an inflation rate of 3 percent and a discount 
rate of 6 percent.  NOTE: the importance of the discount and inflation figures lies not in the 
actual numerical level of each but in the difference between the two numbers. 

Discount Rate 

The discount rate used in the cost effectiveness analysis is the County’s cost of capital based on 
the difference between the historical bond rates and inflation.  The historical bond buyers’ index 

Cost Estimating Factors Final Assumption 

Allied Cost Factor 
52% of estimated construction costs 
(NOTE: May need to add mitigation costs for 
environmental or other concerns) 

Common Work Savings 
(For Total System Replacement) 

Use 42% allied cost factor 
(NOTE: May need to add mitigation costs for 
environmental or other concerns) 

Utility Conflicts None (included in construction costs of pilot projects) 

Traffic Control 
None (if no traffic control needed): $0 
Avg: $5/LF Main 
Heavy: $10/LF Main 

Dewatering Project-specific 

Sales Tax 8.8% of construction estimate (or according to 
jurisdiction’s tax rate) 

Project Contingency 30% of construction estimate 
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from 1980 to 2003 was 7.33 percent, though it has been below 6 percent since 1996.  Over the 
same period the average difference between inflation and the bond rates was 3.15 percent.  The 
E&P Subcommittee requested that the County present two separate cost effective analyses of I/I 
removal projects using discount rates of 6 percent and 5.5 percent. 

Inflation Rate 

Inflation is the increase in the cost of goods and services over time.  The average inflation rate 
from 1984 to 2003 was 3.12 percent.  The County and the E&P Subcommittee agreed to use a  
3-percent inflation rate for the cost effectiveness analyses. 

Operations and Maintenance Cost Savings 

The E&P Subcommittee also reviewed the regional collection system, pump station, and 
treatment system operation and maintenance costs.  These are needed because the cost 
effectiveness analysis will use operation and maintenance cost savings in the analysis in addition 
to the capital costs.   

For the cost effectiveness analysis, it was agreed to use the same assumptions that were used in 
the RWSP with certain specific updated information related to operation and maintenance of: 
new pipes, new pump stations, new sewage storage facilities, and treatment plants. 

The specific numbers are included in the summary Table A4-4 below. 

Summary of I/I Program Assumptions 

The final planning assumptions are listed in Table A4-4. 

Table A4-4.  Final Assumptions 

Subject Final Assumption 

Design flow 
• 20-year peak flow + 5%, based on Sea-Tac 60-year rainfall 

record (the additional 5% is the factor to accommodate the 
difference between the best fit curve and the third-highest 20-
year flow) 

Future Population • Puget Sound Regional Council (PSRC) forecast through 2030; 
apply straight line projection through 2050 

Water conservation 
(base flow projections) • 10% reduction by 2010; no additional reduction thereafter 

Degradation 
• Existing pipe: 7% per decade starting from 2000 up to 28%  
• New construction: 7% per decade starting after date of 

construction, up to 28% 

Septic conversion 
• 90% of unsewered but sewerable area in 2000 sewered by 

2030 
• 100% sewered by 2050 
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Subject Final Assumption 

New system I/I allowance • 1,500 gallons per acre per day (gpad) 

Sizing of facilities • 25% safety factor (when sizing facilities, a safety factor of 25% 
of additional capacity will be used) 

I/I reduction costs 

• Sewer main rehabilitation:   $110 per linear foot 
• Direct disconnect:    $3,000 each 
• Manhole rehabilitation:   $3,600 each 

(NOTE: consider life expectancy in cost effectiveness analysis) 
• Lateral rehabilitation:  $3,900 each 

(NOTE: based on 1 per lot; size-on-size) 
• Side sewer rehabilitation:  $3,500 each 
• Lateral and side sewer rehab: $6,800 each 

• Direct disconnect (DD): 4% 

• Replace everything + DD 95% sewer main 
    95% manhole  
    95% lateral/side (Lat/SS) 
    Sewer (Lat/SS) + 4% DD 
• Rehabilitate public portions 50% sewer main 

of basin + DD   50% manhole 
    50% Lat/SS + 4% DD 

Percent basin rehabilitated 

• Private property with  50% Lat/SS 
some laterals + DD  45% SS only 

• Direct disconnect (DD)  10% 

• Replace everything + DD 80% 

• Rehabilitate public portions 40% 
of basin + DD 

Percent I/I reduction 

• Private property with  60% 
some laterals + DD 

• Allied cost factor: 52% of estimated construction costs 
(NOTE: May need to add mitigation costs for environmental or 
other concerns) 

• Common work savings (for total system replacement): Use 42% 
allied cost factor 
(NOTE: May need to add mitigation costs for environmental or 
other concerns) 

• Utility conflicts: None (included in construction costs of pilot 
projects) 

• Traffic control:  None (if no traffic control needed) 
   Avg: $5/linear foot sewer main 
   Heavy: $10/linear foot sewer main 

• Dewatering: Project-specific 

• Sales tax: 8.8% of construction estimate (or according to 
jurisdiction’s tax rate) 

Cost estimating factors 

• Project contingency: 30% of construction estimate 
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Subject Final Assumption 

Discount rate • 6% and 5.5% 

Inflation rate • 3% 

Operations and maintenance 
(O&M) analysis 

Same methodology as the Regional Wastewater Service Plan 
(RWSP).  Update the following numbers: 
• New pipes: $.15 per linear foot annually 
• New pump station: $4,104 *million gallons per day + $60,384 
• New storage facility: $34,091 *million gallons + $4,546 
• Treatment plant: $15,000 to $30,000 per million gallons per day 

of average annual flow reduction. Plant-specific. Covers energy 
and disinfection costs. 

 
* Reflected total O&M at the plants. 
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A5.1 Regional Wastewater Services Plan 
(RWSP) Environmental Policies 

King County is committed to controlling infiltration and inflow (I/I) within its regional 
conveyance system.  The Regional Wastewater Services Plan (RWSP) directs the County to 
rehabilitate portions of its regional conveyance system to reduce I/I whenever the cost of 
rehabilitation is less than the costs of conveying and treating that flow or when rehabilitation 
provides significant environmental benefits to water quantity, water quality, stream flows, 
wetlands or habitat for species listed under the Endangered Species Act (ESA) (Ordinance 13680 
- I/IP-1). 

In general, the County finds that the need for additional capacity in its sewer system is driven 
less by factors such as population growth and water conservation and more by the intrusion of 
water (I/I) into pipes through inappropriate connections to the sewer or cracks in the pipe.  I/I 
affects the hydraulic peak flow that must be managed by pipelines and plants.  The County is 
currently investigating various approaches to control I/I.  However, because control alternatives 
are difficult to implement and numerous policy decisions need to be made prior to implementing 
I/I reduction, the County is not factoring reduced I/I into current planning (2004 Annual Report). 

Under the provisions of the King County Charter and the Revised Code of Washington (RCW) 
35.58.200, the RWSP (set forth in sections 1 and 4 through 15 of this ordinance) was adopted as 
a supplement to the comprehensive water pollution abatement plan for the County. The RWSP 
provides policy guidance for the wastewater system through 2030 (Ordinance 13860 – Section 
3). 

During early phases of RWSP development in 1995, the County conducted a planning-level cost-
benefit analysis of various levels of I/I control.  Results of the analysis indicated that I/I control 
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may be cost-effective at some levels. The County is addressing the uncertainties in these 
preliminary cost estimates and further analyzing the benefits of I/I control (King County RWSP 
2004 Update). 

A5.2 Relationship to Environment 
Long-term operational impacts to the water quality of receiving water bodies include discharge 
from the treatment plants and combined sewer overflow (CSO) outfalls, conveyance system 
impacts, and I/I impacts.  This section qualitatively describes the range of potential I/I program 
impacts to the environment. 

A5.2.1 Water Quantity 

Potential long-term water quantity impacts of unchecked I/I, depending on severity, include 
reducing summer base flows in streams and altering the hydroperiods of wetlands (hydroperiod 
refers to the depth, duration, frequency, and pattern of wetland inundation).  Reducing I/I levels 
has the potential to increase small-scale, localized flooding because water would enter 
groundwater rather than the conveyance system.  In turn, raised levels of groundwater have the 
potential to cause other hydrologic impacts such as scoured streambed channels, in-stream 
sedimentation, and loss of habitat.  At the time of this writing, there is no known scientific 
information on the extent or severity of such potential impacts. 

A5.2.2 Water Quality 

The main water quality impact of I/I is the potential to increase the volume and frequency of 
CSO and sanitary sewer overflow (SSO) discharges in receiving waters.  The principal pollutants 
present in CSOs and SSOs are microbial pathogens, oxygen-depleting substances, total 
suspended solids (TSS), toxics, nutrients, and floatables and trash (EPA 2004 – Report to 
Congress).  These pollutants can contribute to water quality violations, impair the designated 
uses within the receiving waters, and reduce sediment quality near the outfalls. 

SSOs are discharges of raw wastewater (as opposed to diluted wastewater from combined 
sewers) from municipal sanitary sewer systems.  SSOs can release untreated sewage into 
basements, out of manholes, and onto city streets or into receiving waters.  Overflows from the 
separate sanitary conveyance system occur occasionally, typically during extreme storm events, 
power outages, or system blockages.  Minimizing the discharge of untreated wastewater is 
paramount to the mission of the Wastewater Treatment Division (WTD).  Extensive resources 
are committed to maintaining the integrity of the system and preventing SSOs. 

A5.2.3 Wetlands or Habitat for ESA Species 

County policies for wetlands or habitat for ESA species include: 
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• Stream salmonid habitat assessments 

• Proposal concerning compliance with the ESA 4(d) rule  

• Review of its practices for compliance with the chinook 4(d) rule 

• Preparation of a WTD Habitat Conservation Plan (HCP) 

• Watershed Resource Inventory Area (WRIA) planning. 

Stream habitat evaluation is a core element of several recently implemented regional programs.  
The County regularly conducts salmonid habitat and inventory assessments as part of its 
monitoring program.  The information gathered in the assessments helps the County identify 
areas that require stream habitat restoration and preservation for the WRIA planning process, the 
Sammamish River Ecosystem Restoration Study, and other land use planning and Sensitive Area 
regulations. 

In 2003, the planning effort turned to development of Salmon Conservation Plans (also termed 
Habitat Plans).  These plans describe long-term habitat conservation and recovery actions in the 
Cedar River and Green/Duwamish River watersheds, taking an ecological approach but 
concentrating on the needs of ESA-listed species of chinook salmon and bull trout.  Areas of 
initial work include modeling the two watersheds and their responses to management changes, 
analysis of historical conditions, and analysis of land use. 

Many of the questions that need to be answered in regard to the WRIAs are identical to those that 
the County’s WTD must address in various projects.  Supporting the success of WRIA planning 
will ensure a sound framework for reasonable RWSP response to ESA requirements from the 
federal government. 

Reducing I/I could impact wetlands or habitat for ESA species in some locations as a result of:  

• Altering the hydroperiod for wetlands.  This change could benefit or degrade wetlands 
depending on site-specific conditions.  In turn, this could change wetland habitat and 
vegetation. 

• Reducing stream stability and increasing erosion as a result of higher stream flows. 

Hydrology is the primary factor influencing the type and location of wetlands.  Protection of 
wetland plant and animal communities depends on controlling the wetland’s hydroperiod, 
including the length and onset of drying in the summer (Wetlands and Stormwater Management 
Guidelines, in Wetlands and Urbanization 1997).  Changing the hydroperiod in wetlands can 
reduce vegetation and animal (particularly, amphibian and fish) species’ richness.   

Reducing I/I levels has the potential to alter existing wetland hydroperiods, which may improve 
or degrade the values and functions of the wetlands.  Improvements could occur as a result of 
decreasing the dry periods.  In contrast, increased water flow to wetlands in winter and spring 
could lead to formation of channels that could increase water velocities (Management of 
Freshwater Wetlands in the Central Puget Sound Basin, Chapter 13). 
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A5.3 Regulatory Components 
The following subsections provide an overview of State Environmental Policy Act (SEPA) 
compliance, permits, and approvals, and the ESA compliance actions that could be required for 
I/I projects.  The exact requirements for a specific project need to be determined after the project 
is identified and a scope of work is established. 

A5.3.1 SEPA Compliance 

SEPA, among other things, requires all state and local governments within the state to: 

• Utilize a systematic, interdisciplinary approach that ensures integrated use of natural and 
social sciences and the environmental design arts in planning and in decision-making that 
may have an impact on man’s environment 

• Ensure that environmental amenities and values are given appropriate consideration in 
decision-making along with economic and technical considerations…1 

The policies and goals in SEPA supplement those in existing authorizations of all branches of 
state government, including state agencies, counties, cities, districts, and public corporations.  
Any governmental action may be conditioned or denied pursuant to SEPA.2 

SEPA environmental review is required for any state or local agency project action, for example, 
agency decisions to license, fund, or undertake a specific project.  I/I improvements are 
considered specific project actions. 

SEPA rules direct agencies to: 

• Consider environmental information (impacts, alternatives, and mitigation) before 
committing to a particular course of action3 

• Identify and evaluate probable impacts, alternatives, and mitigation measures, emphasizing 
important environmental impacts and alternatives (including cumulative, short-term, long-
term, direct and indirect) 3 

• Encourage public involvement in decisions4 

• Prepare environmental documents that are concise, clear, and to the point5 

• Integrate SEPA with existing agency planning and licensing procedures, so that the 
procedures run concurrently rather than consecutively6 

                                                      
1 RCW 43.21C.030(2)(a) and (2)(b) 
2 RCW 43.21C.060 
3 WAC 197-11-030(2)(b) and (g) 
4 WAC 197-11-030(2)(f) 
5 WAC 197-11-030(2)(c) 
6 WAC 197-11-030(2)(e) 
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• Integrate SEPA with agency activities at the earliest possible time to ensure that planning and 
decisions reflect environmental values to avoid delays later in the process, and seek to 
resolve potential problems7 

A5.3.2 Permits and Approvals 

The number of permits and approvals is based on the extent of the project, the SEPA review 
process (if any), and the requirements of the local jurisdiction where the work is being 
performed.  Because of the uniqueness of the regulatory authorities, their changing workloads, 
and their individual staff approaches as well as the ever-changing permitting requirements, early 
and continuing consultation with those agencies with jurisdiction over a particular project is 
highly recommended.  In general, SEPA compliance is completed before permitting actions are 
initiated. 

                                                      
7 WAC 197-11-055(2) 
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King County

December 7, 2004

TO: Mark Buscher, Senior Project Administrator, Planning and Compliance Section,
Wastewater Treatment Division

FrP Kelly Whiting, Hydrologist, Science and Monitoring -Scientific and
Technical Support Section, Water and Land Resources Division

RE:

Potential Environmental Costs and Benefits of the
King Countv Regional III Control Program

The King County Regional III Control Program (1/1 Program) includes the proposed
rehabilitation of local agency wastewater collection and conveyance systems throughout the
greater Metro service area. By ordinance (# 13680) the Wastewater Treatment Division is
required to assess the potential environmental costs and benefits of the program. This report
summarizes the findings of a general hydrologic assessment, performed by the Science Section
of the Water and Land Resources Division. As 1/1 rehabilitation projects are identified, there
may .be opportuni~ies for our Science Section to assist III Program staff in pr9viding a more
specIfic hydrologIC assessment. I

1/1 Program -Flows of Interest J I
,

This report discusses Inflow and Infiltration flows (III flows) as three discretf flow components,
stormwater inflow, stormwater infiltration, and base infiltration. In reality, it is often difficult to
separate and quantify the individual III flow components from the gauged total wastewater flow
hydro graph. All wastewater collection systems contain some level of stormwater inflow and
infiltration, as well as base infiltration.

The goal of the III Program is to achieve a cost-effective reduction of III flows through the
rehabilitation of existing wastewater collection and conveyance systems to reduce the amount of
III flow entering the system. Detailed feasibility analyses have concluded that, in general,
rehabilitation of laterals and side sewers will provide the most cost-effective reductions in III
flows. These types of rehabilitation efforts are most likely to influence the III stormwater
inflows and III stormwater infiltration components, as described below. In general, III base
infiltration cannot be cost-effectively targeted for elimination from the system. However, where

1f1,._"om

Water and Land Resources Division
Department of Natural Resources and Parks

King Street Center
201 South Jackson Street, Suite 600
Seattle, WA 98104-3855
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III stonnwater flows can be reintroduced into the landscape in a safely dispersed or infiltrated
manner, environmental benefits may be achieved.

Ul Storm water Inflow

The I/I stontlwater inflows are the hydrologic component of the non-wastewater flow that
responds most immediately to rainfall events. Stontlwater inflow is most commonly found as
direct connections of a stontlwater collection system to the wastewater. collection system. The.
1/1 Program modeling project includes a fast responding (flow) component, or FRC. The FRC is
comprised primarily of I/I stontlwater inflows.

Where I/I stonnwater inflows are most significant, the wastewater collection and conveyance
system is essentially functioning as a high-flow stonnwater partial bypass system for the existing
natural and/or constructed drainage system, conveying stonn flows directly to a treatment plant
and away from the natural or established drainage system. The urban stream systems within the
wastewater service area are generally not lacking stonn flows. Therefore, it is generally true that
there is minimal ecological benefit expected from an III program that targets the reduction of
stonnwater inflows to the wastewater collection system.

The reduction of III stormwater inflows will likely result in an increase in stormwater into the
local envirorimerit, which may be comprised of a constructed or natural drainage system, a
topographic or structural low point, or simply flow down-gradient across the landscape. In some
cases, it may be possible to effectively disperse or infiltrate smaller stormwater flows back into
the soils of the local landscape. However, in other cases the reintroduction of stormwater back
into the environment may affect surface water hydrology in a similar manner as urban
development. Most commorily these types of hydrologic alterations are described in terms of
changed magnitude, frequency, and duration of storm flows. Other hydrologic attributes, such as
rate of change and timing are less likely to be affected. Mitigation requirements, if any, would
be determined by the local regulatory agency, or identified by design staff.

IR Storm water Infiltration

Simply defin1ed;ill stonnwater infiltration is the hydrologic component of the non-wastewater I/I
flow that responds to rainfall events, but which does not occur as the result of a direct connection
with a stonnwater collection system. Potential sources of I/I stonnwater infiltration are
numerous and could range in hydrologic response from nearly instantaneous to highly delayed
and attenuated. Stonnwater infiltration can occur when a cracked or leaking sewer service line
intercepts intennittent subsurface flows or temporarily high groundwater. The I/I Program
modeling project includes a slower responding (flow) component, or SRC. The SRC is
comprised primarily ofI/I stonnwater infiltration.

As III stonnwater infiltration is rainfall driven, these flows do contribute to the peak wastewater
conveyance and treatment capacity needs. However, stonnwater infiltration differs from direct
stonnwater connections in a couple ways. First, I/I stonnwater infiltration tends to be more
attenuated and often lack the large peak flow "spike" characteristic of direct stonnwater inflows.
Secondly, III stonnwater infiltration may not require collection and conveyance, provided the



Mark Buscher
November 10,2004
Page 3

local landscape can accommodate periodic increases in subsurface water. Where these 1/1 flows
can be safely eliminated from the wastewater system, the subsurface water would be available
for environmental functions such as groundwater recharge, vegetative transpiration, and
potentially stream flow enhancement.

The reduction of I/I stormwater infiltration may resUlt in an increase in stormwater into the local
environment, which may be comprised of a subsurface flowpath and storage, or possibly
expressed to the surface and into a drainage system, a topographic or structural low point, or
simply flow down-gradient across the landscape. In many cases, it should be feasible to
passively retain the dispersed subsurface nature of these flows. However, in other cases the
availability of more shallow subsurface water may be a concern for adjacent slopes or structures.

III Base Infiltration

To generate estimates of total 1/1 flow, it is necessary to quantify a base infiltration (BI)
hydrologic component. As defmed for the 1/1 program, BI is the portion of the non-wastewater
1/1 flow that remains constant through time and is assumed to come from deeper groundwater
sources. This differs from the active groundwater component in the Hydrologic Simulation
Program -FORTRAN (HSPF) or the baseflow component of the MOUSE RDII hydrologic
model, in that BI is assumed to have little or no inter- or intra-annual variability. Figure 1 shows
graphically the hydro graph separation of BI from total wastewater flow for a typical dry day (no
stonnwater inflow or infiltration).

Base infiltration in the wastewater system is difficult to quantify with much degree of certainty.
The methodology for estimating BI uses hydrograph separation techniques that are based on an
assumed level of night-time sewage generation. The methods have been refmed using empirical
relationships between the average and minimum flows from the given service area.. The

TOTAL
WASTE-
WATER
PRODUCTION

Relationship of Base Infiltration and Wastewater Production on Typical Dry DayFigure
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uncertainty in BI estimates are increased whep the method is applied to a-typical hydrographs,
such as occur downstream of fill and draw pump stations, sewer service basins with "three-shift"
patterns, and unusual commercial sewer flows. Base infiltration is also assumed to remain
constant across time although it was calculated from a single "dry-day" period from a specific
year. It may be possible to improve the reliability ofBI estimates with a more specific analysis
plan, perhaps one that incorporates water usage into the estimate of night-time sewage
generation. Given that BI control is not a primary program objectiv~ due to lack of cost-
effectiveness, further analysis may not be warranted.

Where base infiltration is greatest in magnitude, the wastewater collection system is, in some
manner, interGepting a continuous source of flow from the environment. This could be a surface
water source (e.g., at a stream crossing), or involve the interception of relatively shallow
groundwater. In the future, it may be possible to compare elevations of the local wastewater
collection systems to local groundwater levels, but the data is not available at this time because it
is cost prohibitive to collect it. Such an analysis could help focus the search for sources of base
infiltration in the wastewater system.

Base infiltration is assumed to occur at all times. During periods of low stream flow, including
severe low flow events (natural or otherwise), BI in the wastewater collection system may
contribute to the severity of low flow conditions in the natural drainage system. Reducing base
infiltration into the wastewater collection and conveyance through rehabilitation of the system
may provide ecological benefit through the increased av,ailability of groundwater to the natural
drainage system but the extent of the benefit would be difficult to quantify. The low stream flow
benefits of BI reduction would d~end on the fate of the removed flows. Some of the removed
flows may end up realized as stream flow but portions of the flow would be subject to other
hydrologic abstractions including evapo-transpiration, capillary activity, and/or migration to
deeper groundwater. Estimations of the phenomena would require local information on soils,
geology, plant cover, groundwater, and their discrete and collective interaction with the 1/1 flows
excluded from the sewer system.

Hydrologic Analysis of Proposed In Rehabilitation Projects

Stonnwater driven 1/1 flows contribute to the largest peak flows in the wastewater system and
therefore can significantly influence future capacity needs for treatment and conveyance.
Rehabilitation of wastewater systems that have high 1/1 stonnwater flows should show direct
economic benefit via reduced sewer flows and increased capacity for future growth.

The J/I Program has two wet-seasons (Nov. 1 through Jan. 152000/2001 and 2001/2002) of
observed total wastewater flows (including stOnIlwater inflow, stormwater infiltration, and base
infiltration) that have been used to calibrate continuous hydrologic models that serve as the
foundation for the feasibility studies and 13 pilot rehabilitation projects that have been completed
to examine and quantify the efficiency of 1/1 removal through specific rehabilitation and
construction techniques. While the primary purpose of the pre- and post-condition modeling of
pilot projects was to assess cost effectiveness ofl/l flow removal techniques, the information
related to flow removal should provide estimates, at the scale modeled, of how much stOnIlwater
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will be routed to drainage systems by proposed VI removal projects. These estimates could help
support specific investigations into the potential impacts to drainage systems through applicable
permitting processes. The methods and procedures used to perform this hydrologic analysis were
reviewed and found to be appropriate.

Preliminary results from the 1/1 Program indicate that one of the 13 pilot projects achieved an
83% reduction in stormwater 1/1 flow, or a 70% reduction of total 1/1 flow (including BI). The
average 1/1 volume reduction for pilot projects with measurable reductions was found to be 28%
for stormwater I/I volume, or 17.7% for total I/I volume. In peak flows terms, reductions in 20-
year peak I/I flow as large as 87% were observed, with an average of 54% for those pilot projects
with measurable reductions. The Skyway pilot project accounts for the highest I/I removal
efficiencies for both volumes and peaks. Four of the project sites showed no apparent reduction
in I/I flow volumes or peak flows. For more detailed information on the pilot projects, see the
Pilot Project Report (King County Water Treatment Division, October 2004), now available.

Drainage review, as applied by the local pennitting agency, will most often be perfonned under
the guidance of either the King County or State Ecology stonnwater manuals, since most
jurisdictions in the wastewater service area have adopted one of these manuals. The general
process for perfonning a hydrologic assessment includes 1) estimates of the amount of
stonnwater flow being re-directed away from the wastewater system, 2) identifying the fate
(downstream flowpath) of the re-directed stonnwater, and 3) assessing the downstream flowpath
for existing and potential drainage problems.

Typically, drainage problems are characterized as being either an erosion or flooding problem.
Erosion concerns are greatest for areas identified as being sensitive to erosion or landslides (e.g.,
identified sensitive/critical areas), but also exist for new point discharges into undefined or
erodable drainage courses. Flooding concerns are primarily limited to roadways and habitable
structures, including areas containing electrical and heating components. Proposed 1/1
rehabilitation projects upslope of these types of potential drainage problems warrant project-
specific drainage analysis as part of the feasibility assessment or design phase.

Ideally, wherever practical, rehabilitated I/I flows would be reintroduced into the environment as
dispersed or infiltrated flows into sufficiently large open-space areas, provided they are not
adjacent to unstable slopes. Where I/I rehabilitation involves the removal of a concentrated flow
source, or where dispersion/infiltration is not practical, it may be necessary to provide
conveyance to an appropriate outfall location in the downstream drainage system. In many
cases, rehabilitated I/I flows will not be isolated as a concentrated flow, but rather will simply
not be intercepted by the rehabilitated system. In these cases, it is usually preferable to leave the
flows in a dispersed state, provided the potential for new or aggravated drainage problems is
small. The rehabilitation of a wastewater system immediately upslope of a potential unstable
slope or flooding problem may require additional investigation to asses the impacts and
mitigation requirements associated with the reintroduction of 1/1 flows back into the surface
water system.
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It is acknowledged that each I/I rehabilitation project will be unique in its challenges and

opportunities. Therefore, it is recommended that the effectiveness of the I/I Program's
rehabilitation projects be quantified individually to assess how rehabilitated I/I flows will affect
the local landscape and the environment. It is recommended that each I/I project perfonn and
document a hydrologic assessment including, at a minimum, a downstream analysis and estimate
of I/I flow rates and volumes expected to be reintroduced into the local landscape or drainage

system.
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Appendix A6  
 

SELECTED LEGAL AUTHORITIES 
Related to Implementing and Funding an Infiltration and Inflow Reduction Program 

December 1, 2004 
 

THE WASHINGTON CONSTITUTION 
 
Article VIII STATE, COUNTY AND MUNICIPAL INDEBTEDNESS  
 
SECTION 7 CREDIT NOT TO BE LOANED. No county, city, town or other municipal 
corporation shall hereafter give any money, or property, or loan its money, or credit to or in aid 
of any individual, association, company or corporation, except for the necessary support of the 
poor and infirm, or become directly or indirectly the owner of any stock in or bonds of any 
association, company or corporation.  
 
SECTION 10 ENERGY, WATER, OR STORMWATER OR SEWER SERVICES 
CONSERVATION ASSISTANCE. Notwithstanding the provisions of section 7 of this Article, 
any county, city, town, quasi municipal corporation, municipal corporation, or political 
subdivision of the state which is engaged in the sale or distribution  
of water, energy, or stormwater or sewer services may, as authorized by the legislature, use 
public moneys or credit derived from operating revenues from the sale of water, energy, or 
stormwater or sewer services to assist the owners of structures or equipment in financing the 
acquisition and installation of materials and equipment for the conservation or more efficient use 
of water, energy, or stormwater or sewer services in such structures or equipment. Except as 
provided in section 7 of this Article, an appropriate charge back shall be made for such extension 
of public moneys or credit and the same shall be a lien against the structure benefited or a 
security interest in the equipment benefited. Any financing for energy conservation authorized 
by this article shall only be used for conservation purposes in existing structures and shall not be 
used for any purpose which results in a conversion from one energy source to another. 
[AMENDMENT 91, 1997 House Joint Resolution No. 4209, p 3065. Approved November 4, 
1997.]  
 

WASHINGTON STATE STATUTES 
 
Storm Water and Sewer Utility Conservation Statute. This statute was enacted in 1998 to 
implement Washington State Constitutional Amendment No. 91 (above) by authorizing a 
conservation loan program for private homeowners:  
 
RCW 35.67.360  
Conservation of storm water and sewer services -Use of public moneys.  
Any city, code city, town, county, special purpose district, municipal corporation, or quasi-
municipal corporation that is engaged in the sale or distribution of storm water or sewer services 
may use public moneys or credit derived from operating revenues from the sale of storm water or 
sewer services to assist the owners of structures or equipment in financing the acquisition and 
installation of materials and equipment, for compensation or otherwise, for the conservation or 
more efficient use of storm water or sewer services in such structures or equipment. Except for 
the necessary support of the poor and infirm, an appropriate charge-back shall be made for the 
extension of public moneys or credit. The charge-back shall be a lien against the structure 
benefited or a security interest in the equipment benefited. [1998 c 31 § 2.]  
 
Metro Statute 
RCW 35.58.200. Powers relative to water pollution abatement.  
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If a metropolitan municipal corporation shall be authorized to perform the function of 
metropolitan water pollution abatement, it shall have the following powers in addition to the 
general powers granted by this chapter:  
 
(1) To prepare a comprehensive water pollution abatement plan including provisions for 

waterborne pollutant removal, water quality improvement, sewage disposal, and storm water 
drainage for the metropolitan area.  

 
(2) To acquire by purchase, condemnation, gift, or grant and to lease, construct, add to, improve, 

replace, repair, maintain, operate and regulate the use of metropolitan facilities for water 
pollution abatement, including but not limited to, removal of waterborne pollutants, water 
quality improvement, sewage disposal and storm water drainage within or without the 
metropolitan area, including but not limited to trunk, interceptor and outfall sewers, whether 
used to carry sanitary waste, storm water, or combined storm and sanitary sewage, lift and 
pumping stations, pipelines, drains, sewage treatment plants, flow control structures together 
with all lands, property rights,, equipment and accessories necessary for such facilities. 
Sewer facilities which are owned by a county, city, or special district may be acquired or 
used by the metropolitan municipal corporation only with the consent of the legislative body 
of the county, city, or special districts owning such facilities. Counties, cities, and special 
districts are hereby authorized to convey or lease such facilities to metropolitan municipal 
corporations or to contract for their joint use on such terms as may be fixed by agreement 
between the legislative body of such county, city, or special district and the metropolitan 
council, without submitting the matter to the voters of such county, city, or district.  

 
(3) To require counties, cities, special districts and other political subdivisions to discharge 

sewage collected by such entities from any portion of the metropolitan area which can drain 
by gravity flow into such metropolitan facilities as may be provided to serve such areas when 
the metropolitan council shall declare by resolution that the health, safety, or welfare of the 
people within the metropolitan area requires such action.  

 
(4) To fix rates and charges for the use of metropolitan water pollution abatement facilities, .and 

to expend the moneys so collected for authorized water pollution abatement activities.  
 
(5) To establish minimum standards for the construction of local water pollution abatement 

facilities and to approve plans for construction of such facilities by component counties or 
cities or by special districts, which are connected to the facilities of the metropolitan 
municipal corporation. No such county, city, or special district shall construct such facilities 
without first securing such approval.  

 
(6) To acquire by purchase, condemnation, gift, or grant, to lease, construct, add to, improve, 

replace, repair, maintain, operate and regulate the use of facilities for the local collection of 
sewage or storm water in portions of the metropolitan area not contained within any city or 
special district operating local public sewer facilities and, with the consent of the legislative 
body of any such city or special district, to exercise such powers within such city or special 
district and for such purpose to have all the powers conferred by law upon such city or 
special district with respect to such local collection facilities: PROVIDED, That such consent 
shall not be required if the department of ecology certifies that a water pollution problem 
exists within any such city or special district and notifies the city or special district to correct 
such problem and corrective construction of necessary local collection facilities shall not 
have been commenced within one year after notification. All costs of such local collection 
facilities shall be paid for by the area served thereby.  

 
(7) To participate fully in federal and state programs under the federal water pollution control act 

(86 Stat. 816 et seq., 33 U.S.C. 1251 et seq.) and to take all actions necessary to secure to 
itself or its component agencies the benefits of that act and to meet the requirements of that 
act, including but not limited to the following:  
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(a) authority to develop and implement such plans as may be appropriate or necessary under 

the act.  
 

(b) authority to require by appropriate regulations that its component agencies comply with 
all effluent treatment and limitation requirements, standards of performance 
requirements, pretreatment requirements, a user charge and industrial cost recovery 
system conforming to federal regulation, and all conditions of national permit discharge 
elimination system permits issued to the metropolitan municipal corporation or its 
component agencies. Adoption of such regulations and compliance therewith shall not 
constitute a breach of any sewage disposal contract between a metropolitan municipal 
corporation and its component agencies nor a defense to an action for the performance of 
all terms and conditions of such contracts not inconsistent with such regulations and such 
contracts, as modified by such regulations, shall be in all respects valid and enforceable. 
 [1975 c 36 § 1; 1974 ex.s. c 70 § 6; 1971 ex.s. c 303 § 7; 1965 c 7 § 35.58.200. Prior: 
1957 c 213 § 20.]  

 
JUDICIAL AUTHORITY 

 
The City of Tacoma v. The Taxpayers of/he City of Tacoma, 108 Wash.2d 679, 743 P.2d 793 
(1987). This case was a declaratory judgment action to determine the validity of a City of 
Tacoma electrical conservation program. The City of Tacoma enacted an ordinance authorizing 
Tacoma City Light to issue electric revenue bonds and use other public funds to pay for electrical 
conservation measures in commercial and residential structures. The ordinance was challenged 
as 1) going beyond the authority granted by RCW 35.92.050, the municipal utility enabling 
statute, and 2) authorizing an unconstitutional gift of public funds. The Supreme Court upheld 
the City's program on both counts, ruling that: 1) Tacoma's ordinance was validly enacted under 
RCW 35.92.050 because Tacoma's conservation program was the functional equivalent of 
purchasing electricity, and 2) Tacoma's payment for the installation of conservation equipment in 
private commercial and residential buildings was not an unconstitutional gift or loan of public 
funds under Art. 8, §7 of the Washington Constitution.  
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METHODOLOGY 

This report presents key findings of a recent telephone survey conducted by the 

Evans/McDonough Company for King County’s Department of Natural Resources and Parks on 

Inflow and Infiltration (I & I).  Four hundred (400) interviews were conducted among residents 

within King County’s wastewater treatment area, and an additional one hundred (100) interviews 

were conducted among residents in three Pilot Project Areas.  In both populations, the sample 

was created through a reverse look-up, whereby the resident addresses within the County’s 

wastewater treatment area and the Pilot areas were matched with their respective telephone 

numbers.  Residents were then contacted using a random pattern, giving everyone an equal 

probability of selection.  Participants were screened for ownership of a single or multi-family 

house.  Trained, professional telephone interviewers calling from a central, monitored location 

conducted the interviews during the evening and weekend hours of November 14 – 18, 2004. 

 

The margin of error for the overall results is ± 5.0 percentage points and ± 9.9 percentage points 

for the Pilot Area, both at the 95% confidence interval.  This confidence interval means that if 

the survey were conducted 100 times, it would produce results within the stated margin of error 

percentage points 95 times out of 100. 

 

The purpose of the telephone survey is to investigate homeowner opinion on possible solutions 

to the problem of clean water infiltration of the sewer system.  This report is an analysis of the 

results of the survey. 
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STRATEGIC RECOMMENDATIONS 

1. Homeowners support spending on the program 
A strong majority of residents in both the County (63%) and the Pilot Area (70%) support 
their sewer entity spending money on programs to reduce the amount of clean water that 
gets into sewer lines. 

2. A supermajority of homeowners say they are willing to pay an additional 
$1.00 per month to help reduce I & I. 
Well over three-quarters (83%) of homeowners in the County overall and exactly three-
quarters (76%) of homeowners in the Pilot Area say they would pay an additional $1.00 
per month to help pay to reduce the amount of clean water going into the sewer lines.  The 
overwhelming level of support for this nominal fee is a strong indication that homeowners 
are willing to pitch in to help fix I&I problems at this level. 

3. Homeowners are divided over who should pay for Main Line repairs, 
but a majority feel they should be shared in some way. 
Combined, two-thirds (65%) of residents support sharing the costs of repairs across the 
region.  Residents are divided, however, on where the bulk of the share should fall.  A 
third (35%) says all regions should share, a third (30%) think customers in districts where 
the problems are should pay more, and nearly a quarter (22%) think customers in the 
district where there is a problem should pay 100% of the costs. 

4. A majority of homeowners think the property owner should pay the total 
cost for Side Sewer repairs. 
A majority (54%) of residents think property owners should pay the full cost of side sewer 
repairs.  This is divided between a third (33%) who thinks residents should have access to 
low interest loans to be paid back on their bill, while 21% think the property owner should 
pay 100%.  Forty-two percent (42%) think these costs should be shared. 

5. Homeowners are divided over who should pay for land repairs resulting 
from side sewer work on private property, but homeowners agree that 
property owners share some of the burden. 
Residents are divided again, with a third (31%) saying that property owners should pay 
100%, and slightly more than a third (37%) saying the costs should be shared, either in the 
local sewer district (13%) or across the regional district (24%). 

6. A majority of homeowners think fixing I&I problems should be 
mandatory.  A plurality thinks it should be the owner’s decision whether 
or not to disconnect roof drains on private property. 
Half (52%) of homeowners think property owners should be required to fix I&I side sewer 
problems.  At the same time, half (49%) think the property owner should decide whether to 
disconnect their roof drains from the sewer system. 
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DETAILED FINDINGS 

Support for the Program 

A strong majority of homeowners think the County and Local Sewer Districts should spend 

money on programs to reduce I & I. 

• This strong majority exits among homeowners County-wide and in the Pilot Area. 

 

63% 70%

18% 14% 16%19%

0%
25%
50%
75%

Overall Pilot
Yes No Don't Know

Q7 Do you think the county and local sewer districts should spend money on 
programs to reduce the amount of clean water that gets into sewer lines? 

 
 

• Geographically, homeowners in East King County are the most supportive (65% Yes), 
while those in Central King and Seattle are least supportive (52% Yes). 

Willingness to Pay 

A supermajority of homeowners in both the Overall and Pilot area favor a small increase 

in their monthly sewer rates to help pay for efforts to reduce I&I. 

• Three-quarters or more of homeowners (83%) and Pilot area homeowners (76%) say they 
would pay $1.00 per month on their sewer bill to help pay to reduce I&I problems. 

83% 76%

1%
23%14% 3%

0%
25%
50%
75%

Overall Pilot
Yes No Don't Know

Q16. Would you be willing to pay an additional $1 per month [to help pay to 
reduce the amount of clean water getting into sewer lines]?
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• Only 14% of homeowners in the County oppose paying $1 more a month to help fix I & I 
problems. 

• Younger homeowners are more likely to support this increase.  Ninety percent (90%) of 
homeowners under fifty years old say they are willing to pay $1 more a month, while 
three-quarters (78%) of homeowners over 50 say the same. 

• Support among Pilot area homeowners is a net 16 points lower than among homeowners 
overall.  However, support is well above a supermajority in both groups. 

Who Should Pay? 

Main Sewer Lines 

• Homeowners are divided on who bears the financial burden for Main Sewer repairs. 

 

Don't know
13%

Local district 
pays all

22%

Shared equally
35%

Shared, local 
district pays 

more
30%

Q10 How should repairs to the main lines on public property be paid for?  

 
 

• Homeowners are most likely to say that the regional sewer system should bear some 
responsibility (65%).  Of these homeowners, a plurality says these costs should be shared 
equally across all systems, regardless of which local district the problems are in (35%).  
Another 30% think customers in the local district where they problems are should pay 
more.  An additional quarter (22%) think customers in the local district should pay 100%. 

• Homeowners under 50 years old are more likely than those over 50 to say customers in 
the regional system should share.  Forty-one percent (41%) of homeowners under fifty 
choose this option, compared with thirty percent (30%) of homeowners over 50. 

Side Sewer Lines 

• A majority of homeowners (54%) think the property owner should pay the total cost of 
repairs to side sewer lines.  Most of these homeowners think low-interest loans should be 
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offered (33%) that would be paid back on sewer bills.  An additional twenty-one percent 
(21%) think property owners should be responsible for 100% of the costs. 

 

Shared locally, 
owner pays more

15%

Shared regionally
4%

Shared locally
23%

Don't know
4%

Owner pays
21%

Owner pays 
w/loan
33%

Q11 Who should pay for repairs to the side sewer lines that are on private property? 

 
 

A significant portion (42%) think costs should be shared.  The vast majority of this group 
thinks these costs should be shared among people in the local sewer district with 
everyone paying the same (23%) or that it should be shared in the local district but the 
property owner should pay more (15%).  Only a few think the costs should be shared 
across the entire regional district with everyone paying the same (4%). 

• Residents in the Pilot Area are more likely to say that costs should be shared across the 
regional district with everyone paying the same (17%). 

Landscaping and Hardscaping 

• Homeowners are divided over who should pay for the repairs to landscaping and 
hardscaping that result from work on side sewer lines.  A third (31%) think the property 
owner should pay 100% of the costs. 

Shared regionally
24%

Shared locally
13%

Don't know
7%

Owner pays
31%

Shared locally, 
owner pays more

25%

Q12 Who do you think should be responsible for the costs of restoring things like landscaping, 
driveways, and private sidewalks after the pipe is repaired? 
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• Slightly more than a third (37%) think the costs should be shared equally across the local 

district (13%) or the entire regional district (24%) with everyone paying the same.  
Another quarter (25%) think the costs should be shared locally, with the property owner 
paying more. 

Mandatory or Voluntary Fixes 

A majority (52%) of homeowners think fixing I&I problems should be mandatory 

• On the other hand, a third (34%) of homeowners think fixing I&I problems should be 
voluntary. 

• Homeowners outside of Seattle are more likely to say fixing I&I problems should be 
mandatory.  Half of homeowners in South King (52%) and East King (53%) say fixing 
these problems should be mandatory.  In Central King/Seattle, only 37% of homeowners 
think this should be mandatory.  Nearly half (44%) of homeowners in this area think it 
should be up to the owner to fix I&I problems. 

Half (49%) of homeowners think disconnecting roof drains should be the choice of the 

property owner. 

• Another third (36%) believe it should be required that homeowners disconnect their roof 
drains from the sewer system. 

• Support for the County or local sewer agency requiring roof drains be disconnected is 
highest in the Central King/Seattle area (48%).  Homeowners in South King are the most 
supportive of voluntary action (54%), while East King residents are divided (46% 
Voluntary / 37% Required). 

• Homeowners in the Pilot area are more likely than the overall to support requiring roof 
drain disconnection.  Half (49%) of homeowners in the Pilot area think this should be 
required, while only a third (36%) of the overall say the same. 



  

 



  

Appendix A8 

Options Considered and Not Selected 
 



  

 



  

Alternatives/Options Report, 3/1/05 A8-1 

Appendix A8  
Options Considered and Not Selected 
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A8.1.3 Project Funding................................................................................................. A8-2 

A8.2 Variable Component Options ................................................................................... A8-3 
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A8.2.4 Private Property Issues...................................................................................... A8-5 
A8.2.5 Public Education and Involvement ................................................................... A8-6 

A8.3 Program Components Where Agreement Has Been Reached.................................. A8-6 
A8.3.1 Planning Assumptions ...................................................................................... A8-6 
A8.3.2 I/I Reduction Assumptions ............................................................................... A8-7 
A8.3.3 Program Review Period .................................................................................. A8-10 
A8.3.4 Environmental Review.................................................................................... A8-10 
A8.3.5 I/I Program Support ........................................................................................ A8-10 

 

 

The following includes options that originally were possibilities for inclusion in this Report.  
After evaluation of these options and input from the Engineering and Planning (E&P) 
Subcommittee and the Metropolitan Water Pollution Abatement Advisory Committee 
(MWPAAC), these options were not selected for further consideration because they are not 
feasible, too costly, not practicable, or not desirable.  They are included here, however, to 
document those options that were considered. 

A8.1 Core Components 

A8.1.1 I/I Reduction Goal 

Option: Altering 30-percent reduction goal 

Via the E&P Subcommittee, King County and local agency staff discussed the possibility of 
establishing a reduction goal lower than 30 percent; for example, 15 percent.   
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A8-2 Alternatives/Options Report, 3/1/05 

REASON dropped:  The group decided not to pursue this option since it is inconsistent with the 
RWSP and because periodic program reviews provide opportunities for adjusting program goals 
in the future. 

A8.1.2 Measure of Cost Effectiveness 

Option: Ratios greater than 1:1  

Via the E&P Subcommittee, the County and local agency staff considered requiring a higher 
ratio of benefits to costs for a project to be considered cost effective. 

REASON dropped:  The group decided not to pursue this option because the selected I/I 
reduction costs are considerably higher than those found in the pilot projects and from local 
agency experience.  It was thought that this conservative approach ensured that all projects with 
a 1:1 benefit to cost ratio would actually save public monies. 

A8.1.3 Project Funding 

Option: Required local agency match to obtain County funding 

This option requires local agencies to contribute some percentage of any regional grant for I/I 
reduction (for example, 20 percent) to obtain the grant. 

REASON dropped:  Local agencies requested this option be dropped since they lack incentive to 
pay under current contract terms and enforcement practices. County staff also expressed concern 
over the administrative changes needed to enact this funding approach. 

Option: Market rate loans 

This option provides loans to local agencies for I/I reduction projects but at a market rate interest 
rate. 

REASON dropped:  Local agency representatives stated that they would not utilize market rate 
loans from the County when they could borrow money from other sources with fewer 
requirements. 

Option: Interest rates vary according to local agency match amount (similar to 
the State of Washington Public Works Trust Fund Program) 

This option provides an approach that the interest rate paid by a local agency for an I/I reduction 
project is variable based on the amount of match money that the local agency provides.  The 
more money contributed, the lower the interest rate paid.  This approach was modeled from the 
State’s Public Works Trust Fund program. 
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Alternatives/Options Report, 3/1/05 A8-3 

REASON dropped:  The County and local agencies agreed to drop this option because of 
concerns on both sides:  local agencies lack incentive to put forth matching dollars under current 
contract terms and enforcement practices, while County staff expressed concern over the 
administrative changes required to enact this funding approach. 

Option: Interest rates vary according to the severity of local agency I/I 

This option ties interest rates to the amount of I/I contributed by a local agency. 

REASON dropped:  The County and local agencies agreed to drop this option since some local 
agencies contribute far higher levels of I/I to the regional system than others; basing financial 
terms on a criterion with such variance results in conditions that are not equitable.  In addition, 
County staff expressed concern over the administrative changes required to enact this funding 
approach 

A8.2 Variable Component Options 

A8.2.1 Standards, Procedures, and Policies 

Option: Adopting all design standards as mandatory and enforceable 

The Standards, Procedures, and Policies would be adopted and used by all local agencies. 

REASON dropped:  Local agencies expressed a clear preference for autonomy and flexibility in 
administering projects, especially those funded from their own coffers.  Local agency 
representatives also feel that their operating procedures and design practices are sound and do 
not lead to higher I/I. 

Option:  Numerous specific Standards, Procedures, and Policies during 
development 

The process of developing the Standards, Procedures, and Policies was a collaborative effort 
among the County, the local agencies, and the Earth Tech Team; the process spanned several 
years.  Initial standards, procedures, and policies were developed with the specific goal of 
maximizing I/I removal.  E&P Subcommittee efforts with the County resulted in a Final Draft 
document that considers I/I removal as well as a local agency experience (see Appendix B2 for 
more detail on the agreed-upon items).  Included in the Final Draft document is a table of many 
options evaluated that were not included in the final chosen options.   

REASON dropped:  The options shown in the Final Draft were dropped because they were felt 
to be unfeasible or too costly. 
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A8.2.2 I/I Threshold 

Option: Varying threshold over time (for example, over time, the amount of I/I a 
local agency could contribute decreases) 

This option considers changing the I/I threshold over time as an incentive to reduce I/I, 
recognizing that I/I reduction projects take time to construct. 

REASON dropped:  Difficult to monitor; perceived as arbitrary; I/I reduction beyond certain 
levels may not be cost effective; potential increase in administering program. 

Option: Setting thresholds without degradation 

This option sets a threshold at a certain amount without allowing for degradation of the pipe over 
time and a resultant I/I increase. 

REASON dropped:  All parties (local agencies/County) agreed that degradation is inevitable and 
should be included. 

Option: Setting thresholds at today’s flows with and without degradation 

Using the flow data collected as part of an I/I control program, set each agency’s threshold based 
on those results.   

REASON dropped:  Such a situation provides very little incentive to lower higher I/I flows and 
some agencies would have a very high threshold while others would have a much lower 
threshold, creating equity issues among the local agencies. 

Option: Using a model or mini-basin as the application area for a threshold 

This option sets a threshold based on a model or mini-basin, a smaller subdivision when 
compared to a local agency. 

REASON dropped:  The existing threshold that is included in the contracts does not address the 
unit area the threshold is applied to, be that on a local agency basis or a smaller model basin or 
mini-basin level.  It was thought that the smaller area units are too small to use as the threshold 
basis and require too much effort to monitor and model.   

A8.2.3 Pre-1961 Pipe 

Option: Varying thresholds for pre-1961 and post-1961 pipe 

This option sets different thresholds for sewers constructed before 1961 and after 1961. 

REASON dropped:  Complex to determine and monitor, and expensive to administer this option. 
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Option: Pre-1961 exempt for some time period, then not exempt  

Because some pre-1961 pipe will be replaced or repaired as a result of pipe deterioration, this 
option sets a time period for that to happen, after which the local agency is responsible for I/I 
flows. 

REASON dropped:  Complexity, expense of monitoring, delineating, and tracking when the 
change in exemption occurs.  

A8.2.4 Private Property Issues 

Option: Local agency ownership of all side sewers  

This option establishes that each local agency becomes the owner of all side sewers. 

REASON dropped:  The E&P Subcommittee commented that agency ownership of side sewers 
is not feasible due to liability, maintenance issues, and cost implications.    

 Option: A regional I/I control program develops a right-of-entry agreement for all 
local agencies to use  

This option establishes a region-wide access agreement that all agencies would use. 

REASON dropped:  The E&P Subcommittee commented that the local agencies should not be 
required to use an access agreement developed by the County.  The E&P Subcommittee also 
questioned whether or not the County could legislate a region-wide ordinance.  

Option: Restoration of private property to pre-construction conditions   

Option: Restoration of private property to original grade only without restoration 
of surface improvements   

These options provide standards to which private property needs to be restored after an I/I 
reduction project is constructed on private property. 

REASON dropped:  The E&P Subcommittee noted that restoration of private property to pre-
construction conditions can never be completely accomplished.  The E&P Subcommittee also 
noted that restoration to original grade without any restoration of surface improvements is not 
viable.   

 Option: King County inspects new installations for compliance with I/I control 
requirements   

With this option, the County is responsible for all I/I reduction projects for I/I components of the 
project. 
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REASON dropped:  The E&P Subcommittee noted that inspection of private sewers by the 
County would be duplicative with local agency inspections and is not realistic. 

Option: A regional I/I control program establishes reporting requirements for 
local agencies to track inspection performed and results  

With this option, the local agencies submit reports to the County on I/I reduction project 
construction. 

REASON dropped:  The E&P Subcommittee noted that the use of forms and reporting 
requirements is not effective as the forms are often misused and reports are often overlooked or 
ignored. 

A8.2.5 Public Education and Involvement 

Option: King County develops and implements public involvement program and 
designs public education materials 

The County has the sole responsibility for developing and implementing public 
education/involvement programs and materials with this option. 

REASON dropped:  Local agencies felt that under no circumstances would it be appropriate for 
the County to develop and implement a public education/involvement program without some 
amount of local agency input and involvement. 

A8.3  Program Components Where 
Agreement Has Been Reached 

A8.3.1 Planning Assumptions 

Please compare the options in the middle column to those in the right column in Table A8-1 for 
the options considered and not selected.  Refer to Appendix A4 of this Report for details of these 
issues. 
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Table A8-1.  Planning Assumptions 

Subject Suggested Assumption Final Assumption 

Design flow • 20-year peak flow 

• 20-year peak flow + 5%, based on 
Sea-Tac 60-year rainfall record (the 
additional 5% is the factor to 
accommodate the difference between 
the best fit curve and the third-highest 
20-year flow) 

Future Population 

• Puget Sound Regional 
Council (PSRC) forecast, 
then straight-line 
extrapolation 

• Puget Sound Regional Council 
(PSRC) forecast through 2030; apply 
straight line projection through 2050 

Water conservation 
(base flow 
projections) 

• 10%-reduction by 2010; no 
additional reduction thereafter 

• 10% reduction by 2010; no additional 
reduction thereafter 

Degradation • 7% per decade up to 28% 

• Existing pipe: 7% per decade starting 
from 2000 up to 28%  

• New construction: 7% per decade 
starting after date of construction, up 
to 28% 

Septic conversion • All sewerable areas sewered 
by 2030 

• 90% of unsewered but sewerable 
area in 2000 sewered by 2030 

• 100% sewered by 2050 

New system I/I 
allowance 

• 1,100 gallons per acre per 
day (gpad) pending new data • 1,500 gallons per acre per day (gpad) 

Sizing of facilities • 20% to 30% safety factor 
• 25% safety factor (when sizing 

facilities, a safety factor of 25% of 
additional capacity will be used) 

 

A8.3.2 I/I Reduction Assumptions 

Please compare the options in the middle column of Table A8-2 to those in the right column for 
the options considered and not selected.  Refer to Appendix A4 of this Report for details of these 
issues. 
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Table A8-2.  I/I Reduction Assumptions 

Subject Suggested Assumption Final Assumption 

I/I reduction 
costs 

• Sewer main rehabilitation:   $90/lf 
 
• Direct disconnect1:   $1,000 ea 
 
• Manhole rehabilitation:   $2,800 each 
 
• Lateral rehabilitation:   $3,900 each 

• Sewer main rehabilitation:   $110/lf 
• Direct disconnect1:    $3,000 ea  
• Manhole rehabilitation:   $3,600 ea 

(NOTE: consider life expectancy in cost 
effectiveness analysis) 

• Lateral rehabilitation:  $3,900 ea 
(NOTE: based on 1 per lot; size-on-size) 

• Side sewer rehabilitation:  $3,500 ea 
• Lateral and side sewer rehab: $6,800 ea 

• Direct disconnect (DD): 4% • Direct disconnect (DD): 4% 

• Replace everything + DD: 
95% + DD 

• Replace everything + DD: 
95% sewer main 
95% manhole 
95% Sewer (lateral/side sewer) 
+ 4% DD 

• Rehabilitate public portions of basin + 
DD: 
50% + DD 

• Rehabilitate public portions of basin + 
DD: 
50% sewer main 
50% manhole 
50% lateral/side sewer 
+ 4% DD 

Percent basin 
rehabilitated 

• Private property with some laterals + 
DD: 
70% side sewer + 25% lateral/side 
sewer + DD 

• Private property with some laterals + DD: 
50% lateral/side sewer 
45% side sewer only 

• Direct disconnect (DD)  15% • Direct disconnect (DD)  10% 

• Replace everything + DD 80% • Replace everything + DD 80% 

• Rehabilitate public portions 45% 
of basin + DD 

• Rehabilitate public portions 40% 
of basin + DD 

Percent I/I 
reduction 

• Private property with  75% 
some laterals + DD 

• Private property with  60% 
some laterals + DD 
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Subject Suggested Assumption Final Assumption 

• Allied cost factor: 52% of estimated 
construction costs 
(NOTE: May need to add mitigation 
costs for environmental or other 
concerns) 

• Allied cost factor: 52% of estimated 
construction costs 
(NOTE: May need to add mitigation costs 
for environmental or other concerns) 

• Common work savings: Subtract 20% 
of construction cost from allied costs 
(NOTE: May need to add mitigation 
costs for environmental or other 
concerns) 

• Common work savings (for total system 
replacement): Use 42% allied cost factor 
(NOTE: May need to add mitigation costs 
for environmental or other concerns) 

• Utility conflicts: None (included in 
construction costs of pilot projects) 

• Utility conflicts: None (included in 
construction costs of pilot projects) 

• Traffic control: 
None (if no traffic control needed) 
Avg: $5/linear foot sewer main 
Heavy: $10/linear foot sewer main 

• Traffic control: 
None (if no traffic control needed) 
Avg: $5/linear foot sewer main 
Heavy: $10/linear foot sewer main 

• Dewatering: None (assume 
trenchless) • Dewatering: Project-specific 

• Sales tax: 8.8% of construction 
estimate 

• Sales tax: 8.8% of construction estimate 
(or according to jurisdiction’s tax rate) 

Cost estimating 
factors 

• Project contingency: 0% of 
construction estimate 

• Project contingency: 30% of construction 
estimate 

Discount rate • 6% • 6% and 5.5% 

Inflation rate • 3% • 3% 

Operations and 
maintenance 
(O&M) analysis 

• New pipes: $.15 per linear foot 
annually 

• New pump station: $4,104 *million 
gallons per day + $60,384 

• New storage facility: $34,091 *million 
gallons + $4,546 

• Treatment plant: per average wet 
weather flow 

 
* Reflected total O&M at the plants. 

Same methodology as the Regional 
Wastewater Service Plan (RWSP).  Update 
the following numbers: 
• New pipes: $.15 per linear foot annually 
• New pump station: $4,104 *million gallons 

per day + $60,384 
• New storage facility: $34,091 *million 

gallons + $4,546 
• Treatment plant: $15,000 to $30,000 per 

million gallons per day of average annual 
flow reduction. Plant-specific. Covers 
energy and disinfection costs. 

 
* Reflected total O&M at the plants. 
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A8.3.3 Program Review Period 

Several program review periods were originally considered, including every year, every 10 
years, and every RWSP update time. 

REASON dropped: These options were rejected because the every other RWSP period made 
logical sense. This is especially true when considering that the costs for monitoring and 
modeling are considerable so whatever is chosen should be logical and cost effective.  Using the 
RWSP update as a starting point allows for timely adjustments to flows and a period that keeps 
costs reasonable.  

A8.3.4 Environmental Review 

No other options were considered.  

A8.3.5 I/I Program Support 

No other options were considered.  
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