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7.5.2 Howard Hanson Dam (HHD) Additional Water Storage Project 

HHD was constructed on the Green River in the early 1960s by the U.S. Army Corps of 
Engineers (Corps) to provide flood control, downstream low flow augmentation, irrigation, 
and municipal and industrial (M&I) water supply; however, the irrigation and M&I water 
supply elements of the authorization were not implemented. Currently, the Corps stores 
approximately 26,000 AF (8.5 billion gallons) of water behind HHD for downstream low flow 
augmentation during the summer and fall. An additional 5,000 AF (1.6 billion gallons) of 
stored water is authorized for low flow augmentation under a fish and wildlife restoration 
(Section 1135) project. Tacoma diverts up to 113 cfs (73 mgd) under its first diversion water 
right at a diversion dam located downstream from HHD. Under its second diversion water 
right, Tacoma can divert an additional 100 cfs (65 mgd) through the SSP described 
previously in this section. The Howard Hanson Storage Project was developed and 
evaluated by the Corps at Tacoma’s request to provide greater water supply reliability for the 
SSP. 

The Howard Hanson Storage Project is a dual-purpose water supply and ecosystem 
restoration project which would be implemented in phases. Phase I would provide 20,000 AF 
(6.5 billion gallons) of storage for M&I water from the second diversion water right during a 
defined period of each year. Phase II would provide an additional 2,400 AF (780 MG) of M&I 
water storage and 9,600 AF (3.1 billion gallons) of storage for low flow augmentation. The 
Howard Hanson Storage Project includes the following elements: 

1. New intake tower with new fish collection and transport facility, including a wet well, 
floating fish collector, fish lock, discharge conduit, fish transport pipeline, and 
monitoring equipment. 

2. New buildings, including administration, maintenance and generator buildings. 

3. Right abutment drainage remediation. 

4. New access bridge and access road. 

5. Change reservoir operation (Phase I) to store 20,000 AF of M&I water to elevation 
1,167 feet in the spring for release in the summer and fall. 

6. Change reservoir operation (Phase II) to store an additional 12,000 AF of water, 
2,400 AF for M&I water supply and 9,600 AF of water for low flow augmentation to 
elevation 1,177 feet in the spring for release in the summer and fall. 

7. Mitigation features including management of riparian forests, planting of water 
tolerant vegetation, and maintenance of instream habitat in Phase I and Phase II. 

8. Ecosystem restoration features other than fish passage, including gravel 
nourishment, a side channel reconnection project, and river and stream habitat 
improvements. 

When Phase I is implemented, it is anticipated that the SSP participants would be able to 
store their share of Tacoma’s second diversion water right behind HHD from about February 
15 to June 30 of each year. Stored water may be released for use during the summer and fall 
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at a rate up to each participant’s pipeline capacity right, and at higher rates if pipeline 
capacity is available. Stored water must be fully utilized by about October 1 of each year. 
The Howard Hanson Storage Project provides significant flexibility in the use of idle water 
from Tacoma’s second diversion water right. Although there are limitations to the storage and 
release of water, the Project provides greater water supply reliability in the critical summer 
months and allows water deliveries to more closely follow the pattern of water use. 

The cost of the Howard Hanson Storage Project-Phase I was included as part of the District’s 
proportionate share of the SSP. The proportionate shares and costs of Phase II will be 
evaluated in the future by the SSP partners.  

7.6 RECOMMENDED WATER SUPPLY AND MANAGEMENT PLAN 

The previous subsections of this section describe the water supply and management options 
available to the District. This section presents an implementation plan for the recommended 
water supply and water management elements and an operating plan to optimize the use of 
the District’s water resources. The recommended water supply and management plan 
considers the seasonal characteristics of water supplies and demands, growth of water 
demands, variability of water supplies, water supply economics, and orderly development of 
water supplies and water management facilities. 

7.6.1 Projected Water Demand Characteristics 

Although the use of the specific water supply and management elements will be based on 
economic and operational considerations, the composition of these elements must be based 
on the current and projected water demand characteristics of the water service area. At a 
minimum, the available water supply and management elements must be able to meet water 
demands with a high level of reliability while recognizing that water demands are variable 
and uncertain. 

The results of the demand analyses presented in Section 4 are reiterated in Table 7.6, which 
duplicates Table 4.8. Water demand projections presented in this water supply strategy are 
presented without conservation in order to present a conservative estimate of needs and 
solutions. With conservation, the District expects to remain below the Low Demands shown 
in Table 7.6. Section 5, presents water demands with conservation to give the reader a better 
idea of expected levels of actual water demands. As seen in the table, projected demands 
may reach as high as 29.22 mgd. In addition to demands from its Retail Water Service Area, 
the District plans to provide wholesale water to the Milton and Highline Water Districts of 1 
mgd and 2 mgd, respectively. This additional 3 mgd results in a total maximum system 
demand of 32.22 mgd. The planned supply strategy is compared against the high demand 
scenario including wholesale in the following section. 
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Table 7.6  Projected Demands(1) 
 2014 2020 2024 2034 2040 

ADD 
(mgd) 

MDD  
(mgd) 

ADD 
(mgd)

MDD 
(mgd)

ADD 
(mgd)

MDD 
(mgd)

ADD 
(mgd)

MDD  
(mgd) 

ADD 
(mgd)

MDD 
(mgd)

Low 
Demand 10.37 20.17 10.95 21.29 11.33 22.03 12.32 23.95 12.92 25.12 

Medium 
Demand 11.10 21.59 11.95 23.23 12.37 24.06 13.47 26.20 14.15 27.50 

High 
Demand 11.43 22.22 12.52 24.35 13.03 25.34 14.30 27.81 15.03 29.22 

Notes: 
1. Demands excluding wholesale. 

7.6.2 Recommended Water Supply and Management Elements 

As discussed throughout this section, the District has a variety of sources of supply available 
for its long-range water supply strategy and sufficient water supply to meet the long-range 
needs of the District. Clearly, the surface water source available via the SSP is crucial to 
maintaining an economical source of supply to customers of the District and provides the 
most economical source. Although permanent, the source is interruptible and subject to 
turbidity events that can suspend use of the surface water source with very little notice. For 
reliability, the District must maintain all of its groundwater sources in standby mode to ensure 
continuous and reliable supply.  

Figure 7.7 compares the available supply of the planned supply strategy against the high 
range of projected demands with and without wholesale to the Milton and Highline Water 
Districts of 1 mgd and 2 mgd, respectively. This supply strategy involves utilizing the SSP as 
the primary source up to a maximum supply of 18.5 mgd, and relying on groundwater from 
wells (this Plan assumed the use of wells 10, 10A, 17, 17A, 17B, 19, and 19A only, although 
additional wells could be used) to supply demands above the 18.5 mgd limit. Around year 
2034, demands in the 578 Pressure Zone, including wholesale to the Highline Water District, 
are expected to exceed supply in that zone. As explained in Section 9, Well 25 is included in 
the supply strategy in 2034 to augment supply to the 578 Pressure Zone. As shown in Figure 
7.7, the District has adequate supply for meeting future demands beyond the year 2040.  
 
  



 

pw://Carollo/Documents/Client/WA/Lakehaven/8688A10/Deliverables/Section 07/Fig_07_07.docx 

 
 

 

SUPPLY STRATEGY COMPARED TO DEMANDS 
 

FIGURE 7.7 
 

LAKEHAVEN UTILITY DISTRICT 
WATER SYSTEM PLAN UPDATE 



LAKEHAVEN UTILITY DISTRICT 
WATER RESOURCES 

 

CAROLLO ENGINEERS 7-33 Final - April 2015 
pw://Carollo/Documents/Client/WA/Lakehaven/8688A10/Deliverables/Section 07/_Section_07_WaterResource.docx 

Based on the evaluation presented in the preceding discussion, it is recommended that the 
following water supply and management elements be included in the District’s water 
management options, in Section 7.6.4: 

 Local groundwater. 

 SSP. 

 HHD Additional Water Storage Project. 

 Aquifer Storage and Recovery with reclaimed water integrated as required.  

7.6.3 Economic Evaluation of the Recommended Elements 

The total cost of the existing, pending, and potential water supplies to the District consists of 
their capital and annual operating costs. Capital costs generally include the cost of planning, 
design, permitting, land acquisition, construction, construction management, and other 
related costs. Annual operating costs generally consist of operation and maintenance (O&M) 
labor, power, chemicals, materials, regulatory compliance, and other related costs. General 
administrative and overhead costs associated with capital construction or O&M are 
sometimes included in their respective cost categories, but most often are not. Capital costs, 
whether funded by cash, loans, or bonds, are generally considered to be fixed costs (i.e., 
costs which do not directly vary with the amount of water delivered). Annual operating costs 
include both fixed and variable components. Labor costs are generally fixed, while power and 
chemical costs are variable. These distinctions are significant, because the economic criteria 
generally used to evaluate alternative water supplies for development consider a 
combination of capital and annual operating costs, whereas the economic criteria generally 
used to evaluate alternative water supplies for delivery involve primarily variable costs. In 
some cases, water supply or management alternatives are not available or the alternatives 
have significant levels of uncertainty. In these cases, the decision to develop or utilize these 
options must be based on non-economic criteria. 

When evaluating alternative water supplies, both their annual yield and maximum delivery 
capacity are important characteristics. For example, water supplies that are available only in 
the winter usually have a different value than supplies that are available uniformly throughout 
the year or during the summer. For the purpose of economic evaluations, costs are often 
unitized using the annual yield, usually expressed in AFY, or maximum delivery capacity, 
usually expressed in mgd or gpm.  

Other considerations which could affect the economic evaluation of alternative water supplies 
include reliability (i.e., the uncertainty or variability caused by hydrology, water quality, or 
other factors), water quality, flexibility (i.e., the ability to vary delivery rates, deliver water at 
flows in excess of rated maximum capacity, or be expanded in the future), or susceptibility of 
future curtailments. Generally, these considerations must be evaluated on a non-economic 
basis. It is recommended that the District continue to balance the dual objectives of 
maintaining groundwater levels and providing a low cost water supply by maximizing the use 
of SSP water, as practicable, including interruptible water, and complementing this supply 
with groundwater up to its sustainable yield.  
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7.6.4 Recommended Water Management Plan 

The recommended water management plan consists of recommendations for water supply, 
water management, and use of the District’s current and future resources. The 
recommendations are based on the information and analyses presented in this section and 
are intended to provide the District with a high level of water supply reliability considering 
various hydrologic, water quality, and operational risks and uncertainties. 

7.6.4.1 Water Supply Recommendations 
1. Depending on the growth of future demands and the availability of interruptible or 

winter water, develop additional water supplies as required. 

2. Evaluate the need for additional water supplies on an ongoing basis. 

3. Maintain and maximize local groundwater supplies 

7.6.4.2 Water Management Recommendations 
1. Consider using the less cost-effective supplies to provide for wholesale service 

opportunities to other water utilities. 

2. Continue development of the District’s ASR program and solicit regional participation 
in development costs. Acquire land needed for treatment of water before it is injected 
into the ASR project. Land sites should be large enough to support the entire 50 
years of projected needs of the project. 

3. Continue participation in the SSP that includes Howard Hanson Storage Project - 
Phase I, develop a cost containment strategy for project implementation, and actively 
encourage increased Federal participation in project costs. 

4. Continue participation in Howard Hanson Storage Project - Phase II until sufficient 
information is developed to allow economic analyses. 

5. Support filtration on the SSP/Green River supply.  

7.6.4.3 Resource Utilization Recommendations 
1. Fill the District’s capacity in Howard Hanson Storage Project - Phase I as soon as 

possible to assure water supply availability during the peak demand period, and allow 
SSP water to be used in May and June when demands are increasing. 

2. Maximize the use of the District’s capacity in “Run of River” water and use Howard 
Hanson Storage Project - Phase I releases during the peak demand period to 
minimize the use of wells. 

3. When the District or other SSP participants have unused “Run of River” water or 
stored water in Howard Hanson Storage Project - Phase I on 1 October, utilize this 
water for supply,  groundwater recharge, or “in lieu of direct-use” in the District’s ASR 
program. 
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4. Provide both seasonal and long-term storage in the District’s ASR program. In 
general, the RMC should be used for seasonal storage, and the MLA should be used 
for long-term storage. 

5. Utilize SSP water not directly used by the District or other participants for ASR 
storage. 

6. Utilize groundwater during the Howard Hanson Storage Project - Phase I fill period to 
meet water demands during the summer and to meet peak daily demands. 

7. Continue to implement a water conservation program. 

8. Explore and evaluate wholesale water sales to other water utilities. 
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SECTION NO. 8 

DESIGN AND CONSTRUCTION STANDARDS 

Minimum design criteria addressed in this section include water supply requirements, storage 
volume, distribution system, transmission main capacity, and water quality standards. 
collectively, these criteria will be utilized to determine deficiencies in the existing water 
system and necessary improvements. 

This section also discusses the District’s project review procedures for both public works and 
developer extension projects and describes policies and requirements for outside parties. A 
discussion of the District’s construction standards, construction certification and construction 
follow-up procedure is also provided. The District’s latest Design and Construction Standards 
are included in Appendix L. 

8.1 INTRODUCTION 

Design criteria provide a basis for evaluating the existing water system’s adequacy and 
planning for future water system improvements. Minimum design criteria for the Lakehaven 
Utility District must be in accordance with the standards and requirements established by the 
EPA, the DOH, and the various land use agencies within the District’s water service area.. 
The minimum design criteria of the District must also be in accordance with the regionally 
accepted criteria established by the South King County Coordinated Water System Plan 
(SKC CWSP). 

8.2 PROJECT REVIEW PROCEDURES 

Depending on the project type, the District employs two different procedures to review 
proposed improvement projects. Project types include public works projects and developer 
extension projects. The review procedure for each project type is discussed in the following 
sections. 

8.2.1 Public Works Projects 

Projects that require public works contracts must be developed and reviewed as part of a 
comprehensive water system planning effort according to the requirements outlined for water 
districts in Section 57.16.010 of the RCW. The DOH Water System Planning Handbook 
(DOH Publication No. 331-068, 1997) indicates that public works projects must be identified 
based on either a water system or water quality analysis. For this planning effort, the water 
system analysis is described in Section 9, and the water quality requirements are discussed 
in Section 10. Projects that are identified based on these analyses must subsequently be 
assessed and prioritized relative to each other before being selected for implementation. 

Several considerations are given to assess proposed public works projects. The following 
considerations are those recommended by DOH in the Water System Planning Handbook 
(DOH Publication No. 331-068, 1997). 

 Health Standards. The project must conform with and support all applicable 
regulations and standards. 
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 Land Use. The project must conform with and support applicable plans and policies. 

 Quantity. The adequacy of a future water source resulting from the improvement 
project must be evaluated. 

 Reliability. The amount of increase to system reliability based on the improvement 
project should be evaluated with respect to the system’s desired level of reliability.   

 Costs. The project’s capital costs should be evaluated along with annual operation 
and maintenance costs. 

 Regional Benefit. The project’s ability to help meet regional goals (e.g., multi-purpose 
benefits such as flood control and recreation), in addition to meeting local water 
system needs, should be reviewed. 

 Environmental Effects. If the project could create detrimental environmental impacts, 
these impacts need to be defined. In addition, an assessment should be made to 
determine whether the negative impacts can be mitigated. 

 Flexibility. The project’s responsiveness to changed land use, water demand, and 
other resource management decisions should be evaluated. The potential for phased 
implementation should also be considered. 

 Implementation. The project’s potential to be publicly accepted, easily designed, 
constructed, and financed should be reviewed. 

 Life Expectancy. The project’s expected duration of operation should be estimated. 

 Risk. The risks of selecting and not selecting the project for implementation should be 
assessed, considering health risks, economic risks, and reliability of service. 

 Operation and Maintenance. The ability to operate, maintain, and make connections 
and repairs to the facility in a cost-effective manner. 

After each public works project has been assessed, an attempt is made to rank the projects 
in order of priority. During this prioritization step, the greatest attention is generally given to 
projects that directly affect public health and safety. After the projects have been ranked, 
decisions are made about which projects should be implemented, when they should be 
implemented, and which projects should be deferred for reconsideration at a later date. 

8.2.2 Developer Extension and Pipe Replacement Projects 

Developer extension and pipe replacement projects for water system improvements are 
primarily limited to distribution main improvements. These developer-funded projects do not 
have to be explicitly reviewed by DOH and discussed within the context of a comprehensive 
water system plan. They only have to be implicitly included in the comprehensive water 
system plan by including the design and construction standards the District requires for these 
projects. Accordingly, the District’s Water System and Sewer System Standards (District 
Standards) for design and construction of District facilities are included as Appendix L, by 
reference. Through adoption of this plan, DOH approves these standards for subsequent 
developer extension projects. 

The developer extension process begins when a developer submits a completed Developer 
Extension Agreement application to the District. The application provides a general 
description of the project, including the following information: 
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 Whether it is a water, sewer, or joint system facilities project 
 Project name 

 Project location 

 Property owner information 

 Developer information, project contacts, and name of engineer 

 Affected properties and proposed use/development. 

Essentially concurrent with the commencement of formal technical review, the District and 
the developer execute a Developer Extension Agreement. After the District has received the 
project design documents, they are forwarded to appropriate personnel for in-house technical 
and functional review.   

The Development Engineering staff performs the technical review for compliance with the 
District Standards. To assist this review, the District has prepared a Water Plan Review 
Checklist. Typical items considered in the technical review include whether or not the project 
is hydraulically sound, whether it provides (or needs to provide) looping, the adequacy of 
pipe sizing, and whether it otherwise conforms to the District Standards. The Development 
Engineering Manager & Supervisor provide project review and verification of 
recommendations made by the engineering technicians.   

The field operations staff provides functional review of developer extension projects, when 
their complexity so warrants such review. The purpose of this review is to ascertain whether 
the project may have operational difficulties after it is constructed, even though the project 
may comply with the District Standards. Typical concerns addressed in the functional review 
include the accessibility of pipelines, valves, meters and hydrants. 

The local fire protection authorities provide fire hydrant reviews. Each fire protection 
jurisdiction has the authority to require the project applicant to meet the jurisdiction’s fire flow, 
hydrant placement criteria, and other fire code requirements.   

Pipe replacement projects follow a similar review through the District’s Project Engineering 
staff. The District’s Project Engineering staff include professional engineers, licensed in 
Washington State. 

8.3 POLICIES AND REQUIREMENTS FOR OUTSIDE PARTIES 

The developer extension agreement, latecomer agreement, annexation, temporary service, 
and over-sizing policies are discussed in Section 1. The District also requires all projects 
proposed by outside parties to be consistent with the standards and goals of the SKC 
CWSP. The SKC CWSP was discussed previously in Section 3.   

The District Standards (Appendix L) address level of service (W.3.D), location of water mains 
[W.3.E(3)], pipe looping requirements [W.3.E(3)], and fire flow requirements [W.3.D(3)]. An 
additional discussion of fire flow follows. 
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