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9.  BASIN PLAN 
This Chapter contains the Mid-Puyallup Basin Plan, a set of recommended capital improvement 
projects (CIP), programmatic measures, and activities to close information gaps, that if 
implemented, will solve the flooding, water quality, fish habitat and other storm drainage 
problems identified and analyzed in previous chapters.   

Programmatic measures are nonstructural solutions.  They are recommendations to solve certain 
problems by doing things differently, such as: changing particular Pierce County procedures or 
operational policies; providing technical assistance; compliance assurance; and public outreach 
and information programs.   

All of the recommendations focus on feasible solutions that achieve the goals of the basin plan; 
i.e., to reduce flood hazards, improve water quality, improve fish habitat related to stormwater 
management methods, ensure coordinated and responsible use of public resources, and influence 
the location and methods for new development.   

The Chapter is organized as follows: 

• Summary of Plan Recommendations 

• Plan Approach to Basin Issues 

• Individual Basin Plan Recommendations 

This Chapter establishes the direction that the Water Programs Division will take within the Mid-
Puyallup Basin over the next five to ten years.   

 

9.1 Plan Summary 
The Mid-Puyallup Basin Plan contains 23 capital improvement projects, 11 programmatic 
measures and five studies to address flooding, erosion, water quality, and stream habitat problems 
resulting from stormwater runoff in the Basin.   

Several of the recommended actions address multiple problems.  For example, a culvert 
replacement may reduce flooding due to the backwater effects of an undersized culvert and 
remove a barrier to fish passage.  A stormwater infiltration pond can help recharge groundwater 
that provides the base flow (perennial flow) for basin streams, and the pond can reduce 
downstream flooding during storm events by containing peak flows.   

The CIP’s and programmatic measures have been individually ranked using a common system 
employed in all County basin plans, put in rank order, and distributed into “High-Priority,” 
“Medium-Priority,” or “Low-Priority” groups.  Estimated costs of the resulting recommendations 
are as follows: 

 “High-Priority” Recommendations:   $1,091,000 

 “Medium-Priority” Recommendations: $14,317,200 

 “Low-Priority” Recommendations:   $1,080,500 

      Pierce County Public Works & Utilities 9-1                              www.piercecountywa.org/water 
      Water Programs Division  



BASIN PLAN  MID-PUYALLUP BASIN PLAN 
   
In theory, implementation starts with “High-Priority” projects and recommended activities, then  
“Medium-Priority,” followed by “Low-Priority” projects and activities in turn.  In practice, the 
order of project implementation could vary to reflect such factors as: availability of funds; staff 
and professional service resources availability; links to projects with different priorities; 
cooperation with private landowners; projects completed by agencies other than Pierce County 
Public Works and Utilities; and new information, new regulations, or new public concerns.   

The specific strategy for CIP’s will be reflected in the County’s annual Capital Facilities Element 
of the Comprehensive Plan for Pierce County, Washington.  Programmatic measures and CIP’s 
will appear in the annual budget for Water Programs.  

 

9.1.1 Capital Improvement Projects 
For the Mid-Puyallup Basin, 23 CIP’s have been recommended to improve drainage, solve 
flooding problems, protect floodplain and water quality, and improve fish habitat.  These CIP’s 
are grouped by tributary basin so that links between projects can be easily identified.  The 
flooding problems identified in this Basin Plan do not affect any critical facilities (described in 
Section 4.3.1).  The number of projects in each tributary basin is: 

• Alderton Creek Basin – 1 
• Van Ogles Creek Basin – 2 
• Ball Creek Basin – 8 
• Fennel Creek Basin – 4 
• Horsehaven Creek Basin – 6 
• Direct Discharge Subbasins – 2 

 
Table 9-1 shows how each project ranks.  Descriptions of each CIP and its links to other projects 
are provided in Section 9.3.2.  The total estimated cost for the recommended CIP’s is 
$14,851,200. 

 

9.1.2 Programmatic Recommendations 
This Basin Plan recommends a variety of activities that will help Pierce County achieve its water 
resource-related goals if implemented.  The programmatic activities are: 

• Low Impact Development (LID) Pilot Study 
• Update Stormwater Management Standards 
• Inspection Increases for Stormwater Compliance 
• Land Acquisition Program 

Restoration and Enhanceme• nt Program 
• Education, Outreach, and Technical Assistance Program 

ctices (BMPs) for Maintenance Manual 

 Titles 
and other jurisdictions 

• Monitoring Program 
• Best Management Pra
• Invasive Species Management Program 
• Flood Disclosure Statements in Property
• Enhanced Cooperative Arrangement with cities 
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Most of the recommended programs apply county-wide.  Cost estimates for implementing the 
county-wide programs in the Mid-Puyallup Basin are based on a 10.2 percent share of the overall 
county-wide costs over a 10-year period.  10.2 percent is the Mid-Puyallup Basin’s current 
proportionate annual contribution to Surface Water Management revenues.  A period of 10 years 
was chosen for the purpose of estimating cost although most programs are expected to continue 
indefinitely.  The total estimated cost to implement the recommended programs in the Mid-
Puyallup Basin is $1,637,500. 

 

9.1.3 Additional Studies 
Five studies are recommended to gain a better understanding of the Basin’s conditions.  These 
studies are as follows: 

• Identify sources of fine sediment on Van Ogles Creek, Ball Creek, and Horsehaven Creek to 
enable focused habitat restoration. 

• Assess the extent to which septic systems failures in the valley of the Mid-Puyallup Basin 
are related to surface water and groundwater flooding. 

• Confirm the Basin boundary based on a combination of surface and groundwater 
hydrology. 

• Identify the contribution that groundwater makes to flow in the tributaries along the valley 
bottom. 

• Identify critical wetland areas. 

Total estimated cost for the recommended studies is $415,000. 

Table 9-1 
Summary Recommendations 

Project Name Project No Score Estimated Cost 
HIGH-PRIORITY RECOMMENDATIONS 

Update Stormwater Management Standards PRG-00-02 380 $3,000 

BMP Maintenance Manual PRG-00-08 427 $21,000 

Invasive Species Management Program PRG-00-09 437 $21,000 

Develop Land Acquisition Program PRG-00-04 389 $27,000 

Jansky Road Channel Stabilization CIP-23-HH8-RST02 331 $99,000 

LID Pilot Study PRG-23-01 346 $100,000 

Education, Outreach, and Technical Assistance PRG-00-06 397 $102,000 

106th Street E Culvert Replacement CIP-23-BC1-C07 332 $106,000 

Inspection Increases for Stormwater Compliance 
Requirements and NPDES Permit PRG-00-03 398 $612,000 

Total estimated cost of High-Priority Projects $1,091,000 

      Pierce County Public Works & Utilities 9-3                              www.piercecountywa.org/water 
      Water Programs Division  



BASIN PLAN  MID-PUYALLUP BASIN PLAN 
   
 

Table 9-1 (Continued)                       Summary Recommendations 

MEDIUM-PRIORITY RECOMMENDATIONS 

Ball Creek Fish Barrier Culvert Replacements CIP-23-BC2-C01-C06 234 $39,000 

Horsehaven Riparian Property Acquisition CIP-23-HH1-AC02 297 $79,200 

188th Street E Culvert Replacement CIP-23-HH5-C07 302 $87,000 

Mouth of Ball Creek Fish Passage CIP-23-BC2-RST01 198 $131,000 

Enhanced Cooperative Arrangement with Cities and 
other Jurisdictions RRG-00-11 315 $150,000 

150th Avenue Culvert Replacement CIP-23-HH4-C05 206 $151,000 

Fir Ridge Infiltration Pond CIP-23-FC5-DP01 274 $205,000 

Mouth of Horsehaven Creek Property Acquisition CIP-23-HH1-AC01 300 $264,000 

Mouth of Ball Creek Property Acquisition CIP-23-BC2-AC01 220 $264,000 

Restoration and Enhancement Program PRG-00-05 325 $102,000 

McCutcheon Road Bridge Replacement CIP-23-FC1-BRG01 197 $345,000 

Monitoring Program PRG-00-07 265 $474,000 

Van Ogles Creek Replacement CIP-23-V01-RST01 262 $2,362,000* 

Fennel Creek Restoration CIP-23-FC1-RST01 294 $2,494,000* 

Ball Creek Restoration CIP-23-BC2-RST02 272 $2,494,000* 

Horsehaven Creek Restoration CIP-23-HH1-RST01 289 $4,676,000* 

Total estimated cost of Medium-Priority Projects $14,317,200 

 
LOW-PRIORITY RECOMMENDATIONS 

Flood Disclosure Statements in Property Titles PRG-00-10 85 $25,500 

Military Road Culvert Replacement CIP-23-BC1-C11 120 $44,000 

Pioneer Way Conveyance Improvements CIP-23-A1-RF01 132 $53,000 

Freeman Road Conveyance Improvements CIP-23-D17-RF03 62 $86,000 

Railroad Culvert Replacement CIP-23-BC1-C09 132 $96,000 

Pioneer Way Culvert Replacement CIP-23-BC1-C08 142 $142,000 

Riverside Drive E Culvert Replacement CIP-23-V01-C01 75 $148,000 

Flooded Property Acquisition CIP-23-D1-AC01 72 $197,000 

Kelly Lake Road Bridge Replacement CIP-23-FC3-BRG02 80 $289,000 

Total estimated cost of Low-Priority Projects $1,080,500 

* These costs are total cost of multiphase projects; see CIP descriptions in 9.3.2 for breakdown.  
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9.1.4 Implementation Strategy  
The capital improvement projects and programmatic measures have been individually ranked 
according to a common ranking system used by all the basin plans for Pierce County.  Each 
potential CIP and programmatic recommendation was evaluated using a spreadsheet that assigned 
points for the project/program’s potential for various aspects of flood reduction (approximately 
35% of total score), water quality protection or improvement (30%), natural resource 
improvement (30%), and other factors such as multiple use, education, and recreation (5%).  Each 
project and program was reviewed and scored using approximately 40 specific criteria.  Scoring 
sheets are included in Appendix J for the CIP’s and in Appendix K for the programmatic 
recommendations. 

Recommended projects and programs were put in rank order based on their numeric benefit score, 
and grouped in descending order.  Then, high, medium, or low status was assigned as follows: 

• High-Priority: 25% of total number of recommendations 
• Medium-Priority: 50% of total number of recommendations 
• Low-Priority: 25% of total number of recommendations 

After the order was established, projects and programs were ranked within their priority category 
from lowest cost to highest cost.  This was done to direct County financial resources to where 
they do the most good for the financial resources invested. The recommended actions will be 
implemented according to the prioritized groupings of high, medium and low with high-priority 
recommendations being done first. 

The order of project implementation will be flexible, reflecting factors such as: 

• Available funds 

ooperation from priv
rojects completed by

Follow g adoption of the Mi  Water Programs 

ent of the Comprehensive 

• Availability of County staff and professional service needs 
• Links between projects with differing priorities 
• C ate landowners 
• P  agencies other than Pierce County Public Works and Utilities 
• New information, regulations, or emerging issues 

in d-Puyallup Basin Plan (Basin Plan), Pierce County
will develop an implementation strategy designed to sequence, schedule, and assign resources for 
the various recommended actions, including the proposed studies.  

The strategy for CIP’s will be reflected in the Capital Facilities Elem
Plan for Pierce County, Washington and in the Pierce County Water Program’s budget.  This 
strategy will be developed in collaboration and coordination with other stakeholders and will 
consider the availability of financial and staff resources.  The implementation strategy will 
include performance measures and provide for periodic evaluation of performance and progre

Pierce County is responsible for implementing the recommendations in this Basin Plan with 

ss. 

in 
Pierce County Water Programs serving as the principal, frequently in partnership with other 
entities.  Funding will be mainly derived from surface water management fees collected with
the Mid-Puyallup Basin, but may also include federal grants and other local funds.  Cost estimates 
are based on a 10-year period.  The actual duration of full implementation and the timing of 
specific projects and programs are determined through annual budget decisions and annual 
updates to the Capital Facilities Element of the Comprehensive Plan. 
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9.2 Discussion of Basin Needs  
Many issues in the Mid-Puyallup Basin are widespread problems that cannot be corrected by 

e a result of past practices in agriculture, 
nditions can be improved by implementing 

ater 

addressing a single site.  Several drainage problems ar
landscaping, and land development.  Such problem co
local programs that guide and educate landowners and stakeholders to change how land and w
are used.  This section describes the considerations and basis for specific programmatic 
recommendations presented in Section 9.3. 
 

9.2.1 Stormwater Impact Mitigation through Low Impact Development 
ontrolling runoff from impervious surfaces is a continuing challenge throughout the Pacific 

es 

tandards to 
cology) 

C
Northwest.  Flow control can be achieved either at a regional level with large stormwater faciliti
or at the local level with smaller on-site facilities.  Each approach has advantages and 
disadvantages; therefore a combination of both techniques is frequently used. 

Regional detention and local stormwater ponds have been in use for many decades.  Pierce 
County currently has its standards for stormwater control.  The County is updating its s
be equivalent to those in the 2001 Washington State Department of Ecology (E
Stormwater Management Manual for Western Washington (Ecology Manual). 

A more recent technique for controlling runoff is called “Low Impact Development” (LID).  The 
approach is a best effort to mimic the predevelopment runoff process.  Basic hydrologic
involved in precipitation and runoff include interception storage (the volume of

 processes 
 precipitation 

rubs 

an environments helps reduce how much water reaches the 

e of the 
 space, encouraging landowners to retain and plant trees, and 

ther 

• ost 

it falls.  This reduces the need for drainage conveyance facilities.   

ge 
ing 

 

trapped and held by vegetation and air before reaching the ground), evapotranspiration, 
infiltration, surface storage, and runoff.  LID includes integrated techniques to emulate each 
process.  Such techniques include: 

• Vegetation – Interception of precipitation and evapotranspiration by trees and sh
accounts for about 40 percent (40%) of the precipitation volume in forested basins.  
Increasing vegetation in urb
ground and becomes runoff.  The more mature the trees and shrubs, the greater the 
interception storage. 

Vegetation can be increased by reducing the limits of clearing and grading for new 
development, clustering development on buildable areas of the site and leaving mor
site as vegetated open
increasing the size and number of vegetation strips and buffers in parking lots and o
public spaces. 

 On-Site Infiltration – Precipitation that reaches the ground in forested basins is alm
immediately infiltrated to subsurface soils.  LID techniques infiltrate as much water as 
possible where 

Methods for achieving on-site infiltration include directing discharge downspouts from 
rooftops onto lawns or other vegetated areas, retaining natural site features that encoura
infiltration, incorporating rain gardens for drainage and infiltration of road and park
runoff, applying soil amendments to improve infiltration in open areas such as parks and
playfields, and encouraging porous driveways in residential areas.  
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• 
ation rates and 

e 
s 

• 
xpected.  

• or 
impervious surface area include reducing 

 

Several  
had not  by and for Pierce County (CH2M Hill, 2001) concluded that LID 

 WA State Ecology Manual

Surface Storage – Infiltration rates are lower in compacted urban soil than in forested 
environments.  Because of this, rainfall rates can often exceed infiltr
generate surface runoff.  Storing excess water on site helps reduce the amount of surfac
runoff that leaves the site while allowing more time for infiltration to take place.  Mean
of storing precipitation include bioretention, cisterns, rain barrels, and vaults.   

Runoff – Ideally, on-site flow controls greatly reduce the volume and, therefore, the rate 
of surface runoff leaving a site.  However, during storm events some runoff is e
When surface runoff is generated, designed flow paths such as vegetated swales (with as 
long a flow path as possible) can encourage infiltration and improve water quality by 
trapping sediments and attached pollutants.   

Impervious Surface Reduction – Reducing impervious area increases opportunities f
stormwater to infiltrate.  Techniques to lower 
roadway widths, using alternate road layouts that reduce the linear feet of roadway, and 
using permeable pavements for parking areas and sidewalks.  Directing runoff from 
impervious areas onto landscaped and vegetated areas can reduce the amount of effective
impervious surface.   

 counties in the Puget Sound region have done pilot studies using LID techniques and have
able success.  A study

techniques are successful at reducing impervious area, reducing peak flows, and enhancing base 
flows in streams.  

Pierce County is revising its stormwater manual and development regulations to include LID 
practices.  The new  also provides some incentives for using LID 

ses, 
.  Use of LID “Best Management Practices” (BMP) in high-

-site helps to 

 public 
cling as alternative transportation methods.   

 preserve 

ee PRG-23-01

strategies whenever practicable.   

LID practices should be implemented in the parts of the Basin zoned for higher-density land u
particularly the upper plateau areas
density areas will help to mitigate for increased stormwater runoff that will be generated by future 
development, prevent localized flooding, and reduce water quality impacts. 

In addition to more effectively managing stormwater, LID strategies can have other 
environmental and community livability benefits.  Infiltrating stormwater on
recharge local groundwater supplies.   

LID road designs result in narrower streets that frequently reduce traffic speeds, increasing
safety and promoting walking and bicy

Subdivisions and commercial areas can be designed to promote interaction between neighbors 
and to incorporate open space and recreational areas.  Clustered housing designs can
large tracts of natural areas (forests, wetlands, etc.) that can be used for wildlife habitat or for 
passive recreation.  Each strategy has the additional effect of a more attractive, greener 
development, which can increase marketability and property values.   

Finally, LID can provide tools for cost-effective retrofitting of stormwater facilities, which has 
proven to be an expensive concern to many communities in the past.  S  in Section 
9.3. 
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9.2.2   Fish Protection of Habitat From Adverse Effects of Urban 

Forested bitat and protect water quality.  Wider riparian areas 
on 

 

ecovery Funding Board (SRFB) administers grants to fund habitat protection and 
 

nds, 
 

Stormwater Runoff 
 riparian corridors enhance ha

perform best, although even a narrow undisturbed strip of vegetation provides more protecti
than none at all.  Several programs fund riparian zone protection such as the “Conservation 
Reserve Enhancement Program” of the Natural Resource Conservation Service (NRCS).  Under
the NRCS program, the landowner can be paid annually for 150 percent (150%) of the income-
generating potential of the riparian area set aside.  This can be applied to either livestock or crop 
production.   

The Salmon R
restoration projects that have a certainty of success and produce benefits for fish.  Local and state
governments, private landowners, conservation districts, Native American tribes, non-profit 
organizations, and special purpose districts are eligible to receive funding through the SRFB.   

From 1999 to July 2004, $133 million in grants were approved in Washington state to fund 
habitat protection and restoration projects across the state.  Combined with local matching fu
a total of $202.8 million was allocated for 715 individual projects.  The SRFB accepts project lists
from designated local lead entities (including Pierce County) established under the Salmon 
Recovery Act (RCW 77. 85 or ESHB 2496).  A panel of scientists reviews and rates the projects 
for benefit to salmon and certainty of project success.  The SRFB seeks to fund projects that are 
both scientifically sound and locally supported.  This could be an additional source of funding for
proposed stream habitat restoration projects (See 

 
PRG-23-04, PRG-23- 05, PRG-23-06, PRG-23-

07, and PRG-23-11 in Section 9.3). 

 

9.2.3 Conservation of Flood Hazard Areas 
 floodwater storage is to acquire 

o 

 stream corridors are the primary choice for preservation.  Value also exists in 

y Management 
er 

One of the best ways to protect stream resources and to provide
property along the stream corridor and preserve or restore its floodplain.  Acquisition 
compensates property owners for not developing in an area that a local government has decided t
protect due to its broad public benefit as floodplain.  In some cases, purchase of development 
rights is an alternative.  However, the cost of development rights rivals the cost of fee simple 
purchase.  Where federal grant funds are used, only fee simple acquisition of property is 
authorized. 

Undisturbed
acquiring disturbed property and restoring the channel and its floodplain.   

Pierce County, primarily through federal grants from the Federal Emergenc
Agency (FEMA), has acquired a number of properties in the Puyallup River and Carbon Riv
floodplains.  Other property acquisitions have occurred as part of implementing the preference 
stated in the 1991 Plan for non-structural solutions to flooding and storm drainage concerns and
preservation of wetlands and floodplain for a passive form of floodwater storage.  Property 
acquisitions are frequently made as land becomes available.  Some opportunities for acquiring 
land in floodplain corridors in the Mid-Puyallup Basin are described below. 
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Mouth of Horsehaven 
A half-mile of stream corridor crosses a single parcel of property at the mouth of Horsehaven 
Creek, extending from the mouth to 168th Street East.  This riparian corridor is well-vegetated 
and in good condition.  Sediment loads from upstream have impaired stream channel function 
here, but could be restored (See CIP-23-HH1-AC01 in Section 9.3 for the full recommendation). 

Middle Horsehaven 
A dairy farm formerly occupied property along Horsehaven Creek between 150th Avenue East 
and 188th Street East.  A roughly 0.3 mile section of the stream crosses the property.  Aerial 
photographs show that this section of stream has no vegetation that shades the stream.  The stream 
corridor on this property is a good candidate for restoration, including revegetation.   (See CIP-
23-HH4-AC02 in Section 9.3 for the full recommendation.) 

Mouth of Ball Creek 
A quarter-mile of the lower reach of Ball Creek crosses property that is available for purchase.  
Aerial photographs show that the vegetation along the riparian corridor of this reach is sparse and 
absent in places.  A field assessment of the stream was not possible because the property owner 
did not grant access.  The creek will need to be restored and riparian areas planted.   

Restoration of this creek will include removing the riprap from the mouth of the creek as it creates 
a partial fish barrier (See CIP-23-BC2-AC01 in Section 9.3 for the full recommendation). 

 

9.2.4 Public Education and Public Involvement 
An on-going watershed education program can help residents to learn about the consequences of 
certain actions, can give them ways of doing things differently, and help them to change their 
habits to protect the creeks and their associated watersheds.  This is one of the most effective 
ways of providing for future floodplain preservation, surface water quality improvement and 
protection of fish habitat.  Educational activities can be developed for schools in the Basin as well 
as for the general public.  Specific activities can be targeted to both youth and adult audiences, 
and can be related to existing community programs wherever possible.   
A comprehensive public education program can effectively involve Basin residents in the 
Watershed and in CIP’s or individual actions that can contribute to restoring and protecting the 
Basin tributaries’ natural resources.  A public education program should be focused on specific 
principles and recommendations of the Basin Plan.  Examples of public education activities and 
tools include: 
 

 Interpretive programs and basin tours to explain the basin’s natural processes and residents’ 
responsibility to help protect natural resources. 

 Brochures, newsletters and fact sheets on specific elements of the Basin Plan.   
 Posters, signage, and displays at community events on water quality, flood control, and fish 
habitat issues.   

 Citizen involvement projects such as trash removal near the creek, storm drain stenciling, 
riparian planting, and water monitoring activities. 
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In addition to making more effective use of limited funds, citizen participation in restoration 
projects is one of the most effective methods for educating residents on important basin issues.  
Joint cooperation and funding of existing groups’ publication efforts (Puyallup Tribes and the 
Pierce Conservation District) is another effective use of funds and efforts devoted to public 
education (See PRG-23-06 in Section 9.3 for full recommendation).  

 
9.2.5 Flood Hazard Management 
Stormwater Regulations 
The Washington State Department of Ecology issued its new manual for Western Washington in 
2001, which updated the 1992 Puget Sound Stormwater Management Manual.  The requirements 
for detention and for water quality treatment from higher-density land uses were strengthened and 
the list of BMP’s was broadened.  The Ecology manual is aimed at urbanizing areas and 
commercial and industrial developments.  Individual jurisdictions will be required to adopt 
stormwater regulations that are functionally equivalent to those of the new Ecology manual within 
the next few years.  The County’s current Stormwater Management and Site Development 
Manual, Title 17A, is the technical equivalent of the 1992 Ecology manual (See PRG-23-02 in 
Section 9.3 for the associated recommendation). 

Ponded Water 
Many flooding problems in the Basin result from ponded water after heavy rains.  The topography 
across the upland areas of the Basin is flat to gently rolling with several closed depressions.  
Certain areas within the Basin do not have a surface connection to a stream, and rainfall runoff 
flows to the lowest point where the water ponds and slowly infiltrates.  Although ponded water 
locations and depths have not been not well documented, maximum depths are typically three feet 
or less.  Roads, homes, or other property located within these depressions can be adversely 
affected until the ponded water subsides.   

County development regulations require that proposals for major developments assess the effects 
of the development on downstream drainage conditions.  For the Mid-Puyallup Basin, this 
downstream assessment should review whether the project will be affected by, or drain to, a 
depression.  If this is the case, the hydrologic analysis provided by the project proponent should 
demonstrate that the project will not be affected by on-site ponding nor contribute substantially to 
an off-site ponding problem.  In addition to site-specific ponding information provided by the 
County, information regarding past ponding incidents can be sought from the local residents. 

Where properties or existing roadways experience frequent ponding, bioretention can be used to 
provide a convenient local place for water to collect and infiltrate.  Disclosure statements can be 
required for the sale of existing properties that are known to have areas of ponding (See PRG-23-
01, PRG-23-03, PRG-23-06, and PRG-23-10 in Section 9.3 for recommendations). 

 
Future Conditions 
Some parts of the Basin are expected to undergo rapid development over the next twenty years.  
Specific subbasins that could double in impervious area include FC-2, FC-3, BL-3, BL-4, HH-1, 
HH-3, HH-6, D-2, D-3, D-4, D-8, D-9, D-14, and D-17.  These areas are primarily on the 
residential plateaus above the valley.  Hydrologic modeling of future conditions in Horsehaven 
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Creek shows that stream flooding could increase by as much as 100 percent in the Lorenz 
tributary that receives runoff from the developing plateau if stormwater mitigation is not 
achieved.  Other creeks such as Ball Creek and Fennel Creek flows will increase by 5 to 50 
percent without future runoff mitigation.  These areas may also provide prime opportunities for 
Low Impact Development pilot programs (See PRG-23-01, PRG-23-02, PRG-23-03, and PRG-
23-04 in Section 9.3 for full recommendations). 

Further study of the hydrologic interaction between the plateaus and the valley bottom will help to 
guide mitigation efforts.  Subsurface water from the plateau feeds multiple springs that emerge 
from the hillside and serve as a water supply for residences and small farms on the valley floor.  
The impact that development is likely to have on these springs and the groundwater on the valley 
floor is recommended for further study as described in section 9.3.3, ST-4.  

 

9.2.6 Water Quality Management 
In the Mid-Puyallup Basin, the two water quality parameters that most consistently exceed state 
standards are water temperature and bacteria (fecal coliform).  In addition, fine sediment settling 
to the channel bottom is a common cause of fish habitat degradation.   

The measures to reduce water temperatures and fecal coliform counts are similar to those 
identified for stream and riparian habitat improvement.   

Restricting livestock access to streams in the Basin will greatly reduce the degree of stream bank 
and channel instability caused by this practice.  This, in turn, will reduce stream sedimentation 
and allow higher quality gravel substrate to reestablish in stream bottoms.  Bacterial 
contamination of streams due to animal sources will also decline. 

Riparian vegetation is a key element that can reduce the incidence of higher stream temperatures.  
Trees, particularly conifers, are needed along many sections of the streams to provide shade and 
moderate temperature during warm, sunny days.  Another factor that moderates stream 
temperature in some locations is groundwater inflow, particularly in tributaries that flow from the 
plateau down onto the valley floor. 

An additional benefit of riparian vegetation is the water quality improvement that is expected to 
occur.  Runoff from adjacent activities such as residences, animal grazing, crops, barnyards, and 
animal confinement areas is slowed and filtered as it passes through the vegetation and surface 
soils of riparian areas.  This allows for more effective removal of sediment, organic matter, and 
nutrients than is the case where such activities occur immediately adjacent to the stream.   

Long-term data on flow and water quality of Mid-Puyallup Basin tributaries is needed to 
document trends.  Long-term data is also essential to document improvements that accrue as a 
result of implementing the programmatic recommendations and CIP’s of the Basin Plan (See 
PRG-23-03, PRG-23-05, PRG-23-07, ST-1, and ST-2 in Section 9.3 for recommendations). 

 

9.2.7 Riparian Corridor Management 
Perhaps the single most important and practical measure that can be implemented to enhance 
salmon habitat in the long-term, is riparian native species tree planting.  With high temperatures, 
lack of large woody debris (LWD), and extensive reed canary grass problems, riparian planting 

      Pierce County Public Works & Utilities 9-11                              www.piercecountywa.org/water 
      Water Programs Division  

Marsha L. Huebner
Redundant of first sentence.



BASIN PLAN  MID-PUYALLUP BASIN PLAN 
   
programs should play a major role in the Mid-Puyallup Basin.  The most effective long-term way 
to prevent spreading of reed canary grass is by shading it to inhibit growth.  Conifers are 
considered the best for shading, as hardwoods allow early spring and late fall growth to occur 
unhindered.  Another option is to use willows to crowd out reed canary grass with their root mass.  
It is possible to establish willows with a maintenance program.  Strategic tree planting can be 
used to ultimately reshape and widen floodplains.  Trees, both conifer and hardwoods, will 
ultimately contribute LWD to the channel, but this is a long-term process.  The benefits of shade 
and reed canary grass control will come much sooner. 

Public information can contribute significantly to the maintenance of riparian corridors by helping 
citizens understand what constitutes a healthy riparian corridor and how property owners and 
general public are benefited with its protection.  Property owners adjacent to streams can 
participate in stream improvements on their own land.  Agencies such as the Conservation District 
have existing education and incentive programs to assist homeowners with stream enhancement 
(See PRG-23-04 and PRG-23-05 in Section 9.3 for the recommendations). 

9.2.8 In-stream Habitat Improvement 
Several fish habitat elements need improvement in the Mid-Puyallup Basin’s tributaries.  The two 
most important in-stream elements are channel morphology and large woody debris (LWD).  
Extensive changes to channel morphology tend to be expensive and difficult.  They also, require 
cooperation from, and coordination with property owners.   

Placing LWD in-stream would create pool habitat for fish, but would need to be placed carefully 
to prevent local flooding.  One reason there is so little in-stream LWD is because it has 
historically been removed from channels to prevent flooding.  Fish barriers would need to be 
removed downstream of any restored sites for in-channel improvements to be beneficial to 
anadromous fish.  In-stream habitat restoration is most practical when implemented along with 
other measures, such as riparian enhancement, in a comprehensive restoration project. 

Established older stands of alder do not provide the same quality of salmon habitat function that 
conifers do.  Conifer LWD is generally larger and lasts much longer in water than does hardwood 
LWD.  Selection of conifer species must be based on site conditions and geographic setting.  The 
typically wet conditions next to streams is generally best suited for cedars, hemlock, and Sitka 
spruce.  Cedars provide the highest quality LWD, but are also the slowest growing conifers of 
those mentioned.  Conifers can be interplanted in alder and maple stands.  Cedars are especially 
shade tolerant.  Species selection should take the local ecosystem and historic character of the 
area into account. 

A potential limitation to the success of an in-stream habitat restoration program on private land is 
the right of landowners to cut down the plantings at a later date when they become commercially 
harvestable, in 40+ years.  However, agreements with landowners can be put in place to preserve 
the trees and other riparian plants.   

The Mid-Puyallup Basin offers multiple opportunities for restoring in-stream habitat.  Each 
tributary that flows into the Puyallup River provides refuge for young salmonid fingerlings, where 
they can feed and grow.  Removing barriers to fish passage and restoring the lower reaches of 
Puyallup tributaries can increase usable habitat and enhance the survival of fish (See PRG-23-05 
in Section 9.3 for the programmatic recommendation concerning restoration and enhancement of 
stream corridors). 
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9.2.9 Livestock and Riparian Interactions 
Much erosion and stream bank damage in the Mid-Puyallup Basin comes from areas where 
livestock have had direct access to the creek.  Most cattle operations are small hobby farms with 
herds of only 10 to 20 animals on average.   

Livestock enclosures limit the spatial extent to which animals are allowed contact with stream 
channels and allows riparian corridors to become established or remain intact.  If access of 
livestock is limited to narrow sections of stream, perhaps 30-feet wide, and the banks are graded 
back and hardened, the sacrificial areas can protect hundreds of yards of habitat elsewhere.   

The use of nose pumps or electric pumps can completely eliminate the need for livestock to come 
in direct contact with the stream (See PRG-23-04, PRG-23-05, and PRG-23-06 in Section 9.3 for 
recommendations concerning livestock and riparian areas). 

9.2.10 Filling Information Gaps 
A lack of information about several aspects of the Mid-Puyallup Basin limited the Basin 
Characterization and identification of alternatives.  Several studies could provide needed 
information and help facilitate Basin implementation.  The recommended studies are described in 
Section 9.3.3. 

Fine sediment is a major problem in the tributaries that flow across the valley bottom.  The Basin 
Plan assumes that this material has entered creeks at places where livestock have access and farm 
runoff discharges.  However, an investigation of sediment sources in the Basin would be useful to 
determine the best sediment management options. 

It is currently unknown whether or not groundwater along the valley bottom is being affected by 
the septic systems in this area.  A monitoring study is recommended to investigate this issue.   

Some uncertainty remains about the precise location of the Basin’s western and northern 
boundaries in the vicinity of subbasin HH-6.  Surface water runoff in the southwest portion of the 
Basin flows to Horsehaven Creek and the Puyallup River and so has been included within the 
Mid-Puyallup Basin.  However, groundwater in this area flows toward and contributes to Clover 
Creek.  A study can help determine an appropriate boundary between these two basins given the 
complex hydrology.  Along the north Basin boundary, a portion of Wapato Creek has been 
diverted into the Puyallup River.  The drainage area for this segment of Wapato Creek is 
hydrologically now part of the Mid-Puyallup Basin and the Basin boundary in this area should be 
updated to reflect this change. 

During hydrologic modeling for this Basin Plan, it became apparent that groundwater input plays 
a significant roll in the base flow found in both Ball and Horsehaven creeks.  Field data 
characterizing groundwater was not available at the time modeling was done.   

To better understand the hydrology of streams along the Mid-Puyallup valley floor, a study of 
groundwater interactions is needed (See ST-1 through ST-5 in Section 9.3 for study 
recommendations). 
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9.2.11 Continuing Stakeholder Involvement 
Broad, multi-stakeholder groups are usually instrumental in implementing basin plans.  
Representatives of environmental interest groups, tribes, businesses, development interests, 
farmers, property owners and residents provide valuable review and support of specific 
implementation activities.   

These groups can also be instrumental in carrying out an effective public education campaign 
(See PRG-23-06 in Section 9.3 for the public involvement recommendation). 

Mid-Puyallup Basin Recommendations 
The section presents the specific recommendations for the problems described in Chapter 6, 
Chapter 7, and Chapter 8.  The considerations summarized in Section 9.2.  These 
recommendations address flooding, water quality, and related fish habitat problems within the 
Mid-Puyallup Basin and are presented in this order: 

1) CIP recommendations 

2) Programmatic recommendations 

3) Additional Studies recommendations  

Figure 9-1 shows the general locations of the CIP projects.  More detailed maps can be found in 
the appendices.  CIP's are grouped by tributary basin and those associated with channel 
improvements are ordered by starting at the mouth and moving upstream.  Several projects relate 
to one another.  These links are discussed at the end of each tributary section as needed. 

 

9.2.12 Project Identification Codes  
The CIP and programmatic recommendations are labeled with project codes that were developed 
to be universal for all of the County’s basin plans.  These project identification codes are a linked 
series of codes that describe the type of project, for example. CIP-23-BC2-RST01.  The 
breakdown of this identification number is as follows: 
 

Project 
Category Basin No. Subbasin Project Type 

Project Order 
Number 

CIP 23 BC2 RST 01 

PRG 23   01 

 

Project Category: Is either PRG (Programmatic) or CIP (Capital Improvement Project). 

Basin No.:  This is a County designated basin number for identifying subbasins within 
Pierce County.  The basin number for Mid-Puyallup is 23.  A measure with 
County-wide applicability is 00. 

Subbasin:   The reach or subbasin identified within the Basin Plan. 

Project Type:  Is the general category that best fits the project’s activities.   
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Project Types: 

AC Acquisition IP Infiltration Pond  
C Culvert RST Restoration 
DP Detention Pond BRG Bridge  
RF Road Flooding PRG Programmatic  
ST Study RP Regional Pond 
WL Wetland ENF Enforcement 
EDU Education  RP Retention Pond 
RD Raised Road WQ Water Quality  

9.2.13 Capital Improvement Projects 
The recommended CIP’s are described below.  Further description of the problems that are being 
addressed by these CIP’s can be found in Chapter 6.  Sketches of each CIP conceptual solution 
are provided in Appendix J along with the cost estimate worksheets. 
 
Alderton Creek 
CIP-23-A1-RF01 “PIONEER WAY CONVEYANCE IMPROVEMENTS” 

(Pioneer Way between 142nd Avenue Court East and the railroad) 
Cost: $53,000  Score: 132  Priority: Low 

Problem:  Stormwater collects at the side of the road along Pioneer Way from 142nd Avenue 
Court East to the Burlington Northern Santa Fe railroad crossing, but does not go over the 
roadway.  Runoff pools in low spots creating hazards for pedestrians.  Infiltration of this water is 
slow, but does occur.  There are no roadside ditches to collect the runoff.   
Solution:  Construct bioretention swales along the north side of Pioneer Way to contain and 
infiltrate runoff.  Include an overflow route for high flows that is directed east down Pioneer Way 
and connects to the existing drainage path on the east side of the railroad tracks.  This will require 
12-inch culverts under driveways and under the railroad bed perched at the overflow level of the 
swales.  Estimated cost for this project includes the material cost of culverts, excavation of the 
swales, and soil preparation to encourage infiltration. 
Benefits:  This CIP addresses issue A1-RF01 discussed in Chapter 6.  This project will provide a 
controlled containment for road runoff along the north side of Pioneer Way reducing the hazard to 
pedestrians that may enter the roadway while trying to avoid ponded water.  The suggested 
solution uses LID techniques to maintain the benefit of existing low spots that hold water and 
serve as depressional storage.   
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Van Ogles Creek 
CIP-23-VO1-RST01 “VAN OGLES CREEK RESTORATION” 

(From the mouth to 92nd Street East) 

Segment 16/8//1: $472,400 

Segment 16/8//2: Phase 1 = $315,000; Phase 2 = $315,000 

Segment 16/8//3: Phase 1 = $315,000; Phase 2 = $315,000 

Segment 16/8//4: Phase 1 = $315,000; Phase 2 = $314,600 

Cost:  $2,362,000     Score: 262 Priority: Medium  

Problem:  Van Ogles Creek is degraded along its entire length.  The first 0.3 mile of stream still 
retains a partially vegetated riparian corridor but has several invasive species including reed 
canary grass growing along the banks.  The remainder of the stream has been degraded because of 
historic land use and stormwater conveyance practices with fine sediment built up in the channel 
bed, low frequency of pools, very little LWD, hardened banks, and very low channel complexity. 

Solution:  Restore the length of Van Ogles Creek from the mouth to the culvert at Riverside 
Drive (0.3 river mile).  This reach is on County property with a partial existing vegetated riparian 
area.  The riparian area should be fully restored and channel complexity should be enhanced with 
the introduction of LWD and other channel stabilizing features.   

The remaining length of the creek (1.2 river miles) is on private property and should be restored 
in cooperation with landowners through public education and assistance programs up to the 
culvert at 92nd Street East.  Estimated cost for this project is based on a linear foot general cost 
for all construction costs including temporary stream diversion, stabilizing the streambed, and 
replanting riparian area. 

Restoration of the full 1.5 river miles of this creek will be broken down by the segments of the 
creek defined during the stream assessment (Figure 4-11) and divided into phases.  The phases of 
restoration imply shorter restoration reaches within each segment. 

Benefits:  This CIP addresses habitat issues in Van Ogles Creek as discussed in Chapter 8.  
Restoring the lower reach of Van Ogles Creek will provide improved rearing and spawning 
habitat for coho, chum, and cutthroat.  Other species may also return to use the creek depending 
on the success of the creek’s restoration.  Restoring the creek will also reduce summer water 
temperatures. 
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CIP-23-VO1-C01 “RIVERSIDE DRIVE EAST CULVERT REPLACEMENT” 
(Riverside Drive south of 78th Street East) 
Cost: $148,000 Score: 75 Priority: Low 

Problem:  The culvert under Riverside Drive East is a 48-inch round precast concrete pipe and is 
listed in the Conservation District culvert inventory as a fish barrier.  The slope of the existing 
culvert is 1.5 percent (1.5%) overall with a slope break caused by the sectional pipe segments 
coming apart.  This blockage is only a partial barrier because residents have reported fish further 
upstream. 

Solution:  Replace the existing culvert with a box culvert that is 12-feet wide by 8-feet high and 
50-feet long.  The culvert should be countersunk by 3-feet, filled with streambed gravel, and 
aligned with the natural channel gradient.  Estimated cost for this project includes the material 
cost of the culvert, streambed gravel to fill the culvert, and riparian restoration in the construction 
area. 

Benefits:  This CIP addresses the fish blockage at culvert VO1-C01 as discussed in Chapter 8.  
Replacing this culvert will improve fish access to upstream reaches of Van Ogles Creek.  
Approximately 1,100 feet of stream channel will become available to fish before the next 
confirmed barrier is encountered. 

 
Ball Creek 
CIP-23-BC2-RST01 “MOUTH OF BALL CREEK FISH PASSAGE” 

(At the confluence of Ball Creek with the 
Puyallup River) 
Cost: $131,000   Score: 198   Priority: Medium 

Problem:  At the mouth of Ball Creek, there is a cascading drop to the Puyallup River made up of 
large boulders and riprap that presents a fish barrier.  Some fish have been seen within the creek 
both by property owners and during field assessments indicating that the mouth is only partially 
blocked. 

Solution:  Restored the mouth of Ball Creek to allow for fish passage.  The boulders should be 
removed and, if necessary, the stream regraded to prevent the drop in gradient at the mouth from 
becoming a nick-point that migrates upstream.  An alternative regarding the stream is to construct 
log weirs along a shorter reach to form cascading pools.  The creek design must be consistent 
with WDFW's Integrated Stream bank Protection Guidelines (2003).  The property at the mouth 
of the creek may need to be acquired for this project to be done (see Section 8.3.2). 

Benefits:  This project will allow fish access to Ball Creek thereby providing off-channel rearing 
habitat for smolts from the Puyallup River.  There is some potential for spawning habitat in this 
stream as well, if the stream is restored (see project CIP-23-BC2-RST02). 
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CIP-23-BC2-AC01 “MOUTH OF BALL CREEK PROPERTY ACQUISITION” 
(End of 106th Street East) 
Cost: $264,000    Score: 220  Priority: Medium 

Problem:  Roughly 1,300 feet of stream channel crosses a property at the mouth of Ball Creek.  
Access to the property was not possible, so little is known about the condition of the creek.  
Degradation of the creek in this area is highly likely because upstream conditions indicate that 
fine sediment may be accumulating in the channel and aerial photographs indicate a very thin 
patchy riparian corridor.  Three culverts are on the property; little is known of their construction 
or whether they present blockages to fish.   

Solution:  Purchase the 20-acre property for restoring and preserving Ball Creek.  The estimated 
cost is based on rural land value for 20 acres. 

Benefits:  Purchasing this property will allow the County to restore and preserve the creek in this 
area for rearing and potential spawning by coho salmon.  This will also allow easy access for 
restoration at the mouth of the creek (see CIP-23-BC2-RST01) and allow fish access to reaches 
further upstream.   

 
CIP-23-BC2-RST02 “BALL CREEK RESTORATION” 

(From the mouth to Old Military Road) 

Segment 16/10//1: Phase 1=$415,000; Phase 2=$415,000; Phase 3=$417,000 

Segment 16/10//2: Phase 1=$415,000; Phase 2=$415,000; Phase 3=$417,000 

 Cost: $2,494,000       Score: 272  Priority: Medium 
Problem:  Ball Creek is degraded in many areas because of historic land use and stormwater 
conveyance practices.  Degradation of the stream includes sparse or absent vegetation along the 
riparian corridor, fine sediment accumulation in the channel bed, low frequency of pools, very 
little LWD, hardened banks, and very low channel complexity. 

Solution:  Restore the length of Ball Creek and the associated riparian corridor that extends from 
the mouth of the creek to the culvert at Old Military Road.  This is approximately 1.6 river miles 
of the creek.  Estimated cost for this project is based on a linear foot general cost for all 
construction costs including temporary stream diversion, stabilizing the streambed, and replanting 
the riparian area. 

Restoration of the full 1.6 river miles of this creek will be broken down by the segments of the 
creek defined during the stream assessment (Figure 4-11) and divided into phases.  The phases of 
restoration imply shorter restoration reaches within each segment. 

Benefits:  Restoring Ball Creek will provide improved rearing and spawning habitat for coho 
salmon.  Other species may also return to use the creek depending on the success of the creek’s 
restoration.  Restoring the creek will also reduce summer water temperatures. 
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CIP-23-BC2-C01–C06 “BALL CREEK FISH BARRIER CULVERT REPLACEMENTS” 

(Ball Creek downstream from 106th Street East) 
Cost: $39,000  Score: 234        Priority: Medium 

Problem:  There are six culverts on private property between the mouth of Ball Creek and 106th 
Street East.  Four of these are barriers are partial barriers to fish and need to be replaced to 
provide fish access up to and beyond 106th Street East.  The replacement of the culvert at 106th 
Street (CIP-23-BC1-C07) is associated with this CIP because of fish passage.  For the 
replacement of culvert BC1-C07 to be most beneficial, culverts BC2-C01 through BC2-C06 must 
all be fish passable.  

Solution:  Replace the culverts as follows (presented from downstream to upstream): 

• Replace C01, C02, and C03 each with a 48-inch CMP.  These culverts are on the property 
discussed in CIP-23-BC2-AC01 and could be removed under project CIP-23-BC2-RST02 
versus being replaced under this project. 

• C04 was found to be passable to fish.  Notes in the Conservation District inventory, however, 
suggest that some of the pipe sections are separating.  In addition, Ball Creek modeling shows 
that this culvert floods at the 50-year event.  If the property owner wishes to replace this 
culvert, a 12-foot by 5-foot box culvert, 16-feet long, and countersunk 3-feet is recommended. 

• Replace C05 with a footbridge for pedestrian access. 

• C06 is listed as a fish passable culvert.  Ball Creek modeling shows that this culvert floods at 
the 25-year event.  If the property owner wishes to replace this culvert, a 12-foot by 5-foot 
box culvert, 11-feet long, and countersunk 2-feet is recommended. 

Estimated cost for this project includes the material cost of the culverts, streambed gravel to fill 
the culverts, and riparian restoration in the construction areas. 
Benefits:  This CIP addresses two of the flooding culverts identified from modeling Ball Creek as 
discussed in Chapter 6.  Replacing these culverts will allow fish passage up to 106th Street East 
opening half a mile of stream habitat. 
 
CIP-23-BC1-C07 “106TH STREET EAST CULVERT REPLACEMENT” 

(106th Street East of SR 162 East) 
Cost: $106,000    Score: 332   Priority: High 

Problem:  Roadway flooding occurs at the 36-inch precast concrete culvert under 106th Street 
East on Ball Creek.  Hydraulic modeling indicates that the culvert’s capacity is exceeded at the 
25-year event.  Fine sediment deposits at the upstream end of the culvert further reduces culvert 
capacity and fish passage.  Erosion is also occurring at a bend in the stream just upstream from 
the culvert.  This erosion is cutting into private property on the right bank side of the creek.  The 
Conservation District has tagged this culvert as a fish barrier. 
Solution:  Replace the existing culvert with a 12-foot by 5-foot box culvert, 31-feet long, 
countersunk, and filled with 2-feet of streambed gravel.  Using a box culvert will allow the road 
elevation to remain consistent and still provide the needed width for fish passage.   
Restore and restructure the eroded bank upstream of the culvert.  The mean channel width should 
be maintained through this reach to reduce the amount of sediment that accumulates in this area.  
The bank on the outside of the bend should be reinforced with a combination of rock and large 
wood with flow deflectors to further protect the bank from high velocity flows.  Estimated cost 
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for this project includes the material cost of the culvert, streambed gravel to fill the culvert, and 
riparian restoration in the construction area and the upstream area. 
Benefits:  This CIP addresses issue BC1-C07 discussed in Chapter 6.  Replacing this culvert will 
eliminate flooding across 106th Street East and stop the bank erosion of the upstream reach.  This 
project will also allow fish passage beyond this point opening about 0.3 additional miles of 
accessible stream channel.   
 
CIP-23-BC1-C08 “PIONEER WAY CULVERT REPLACEMENT” 

(Pioneer Way north of 109th Street East) 
Cost: $142,000   Score: 142   Priority: Medium 

Problem:  The culvert under Pioneer Way consists of two pipes: a 1.5-foot corrugated metal pipe 
(CMP), 58-feet long; and a 2-foot cast-in-place concrete (CPC) pipe, 59-feet long.  On the 
downstream end, both pipes are 1.5-foot precast concrete pipes.  This indicates that there is likely 
a slope break somewhere along this culvert.  The culvert is considered a fish barrier for this 
reason and because both pipes have a slope of more than 1 percent (1%).   
Solution:  Replace the culvert with a 12-foot by 5-foot box culvert, 60-feet long, that is counter 
sunk 2-feet along the gradient of the stream. Estimated cost for this project includes the material 
cost of the culvert, streambed gravel to fill the culvert, and riparian restoration in the construction 
area. 
Benefits:  Replacing this culvert will open about 0.5 mile of stream to fish before the next barrier 
is encountered. 
 

CIP-23-BC1-C09 “RAILROAD CULVERT REPLACEMENT” 
(Access road and railroad north of Military Road) 
Cost: $96,000   Score: 132   Priority: Medium 

Problem:  This culvert (comprised of two pipes) sits under the railroad on the west side of 
Pioneer Way and a dirt road that parallels the railroad.  The twin, 2-foot CMPs are 38-feet long 
and are impassable to fish because the slope exceeds one percent (1%).  In addition, computer 
modeling shows that the culverts flood at the 10-year event.   

Solution:  Replace the twin culverts with a 12-foot by 5-foot box culvert, 38-feet long, and 
countersunk 2-feet and filled with streambed gravel to the natural bed level.  Estimated cost for 
this project includes the material cost of the culvert, streambed gravel to fill the culvert, and 
riparian restoration in the construction area. 

Benefits:  This CIP addresses one of the flooding culverts identified from modeling Ball Creek as 
discussed in Chapter 6.  Replacing this culvert will prevent flooding of the railroad and access 
road adjacent to the railroad and open an additional 0.4 mile of creek habitat. 

 

CIP-23-BC1-C11 “MILITARY ROAD FISH PASSAGE” 
(Military Road west of SR 162) 
Cost: $44,000   Score: 120   Priority: Low 

Problem:  This culvert was found to exceed the velocity threshold of 4-feet per second (fps) (as 
listed in WAC 220-110-070 for adult trout and other salmonids) at high flows.  Therefore this 
culvert is a partial fish barrier. 
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Solution:  Replace the culvert with a 10-foot CMP arch culvert that is 63-feet long.  The slope of 
the culvert should follow the gradient of the streambed if possible.  Estimated cost for this project 
includes the material cost of the culvert, streambed gravel to fill the culvert, and riparian 
restoration in the construction area. 

Benefits:  Replacing this culvert will allow fish access to upstream reaches.  The creek beyond 
this culvert begins to resemble a farmland drainage ditch with less habitat value than some of the 
downstream areas. 

Associations Between CIP’s (Links) 
Several of the recommended CIP’s in the Ball Creek Tributary Basin are dependent on one 
another for their full benefits to be realized.  Most associations between CIP’s relate to fish 
passage issues because of the continuity required for fish to have access to upper reaches. 

The largest group of associated CIP’s are:  CIP-23-BC2-RST01, CIP-23-BC2-AC01, CIP-23-
BC2-RSTO2, CIP-23-BC2-C01–06, and CIP-23-BC1-C07.  These projects as a whole will open 
fish passage to the lower reach of Ball Creek and restore this area of the creek for viable fish use.  
Removing the blockage from the mouth of Ball Creek (CIP-23-BC2-RST01) must be done if the 
fish passage improvements of CIP-23-BC2-C01–06 and CIP-23-BC1-C07 are to be useful.   

Similarly, the habitat in this stream needs to be improved (CIP-23-BC2-RST02) if fish access to 
the stream is opened.  Acquiring the property at the mouth of the creek (CIP-23-BC2-AC01) is 
the best way to ensure continued protection of the habitat conditions of the creek.  If this property 
cannot be acquired, however, restoration of the stream is still possible with support from the 
landowners.  These projects should all be completed with similar timing. 

Fish passage projects upstream from 106th Street East (CIP-23-BC1-C08 and CIP-23-BC1-C11) 
should be built after the projects in the lower reaches are finished.   

 

Fennel Creek 
CIP-23-FC1-BRG01 “MCCUTCHEON ROAD BRIDGE REPLACEMENT” 

(McCutcheon Road at Fennel Creek crossing) 
Cost: $345,000   Score:  197  Priority: Low 

Problem:  Fennel Creek floods McCutcheon Road during the 10-year event according to output 
from a HEC-RAS model developed for Federal Emergency Management Agency (FEMA) 
floodplain mapping.  McCutcheon Road runs along the slope break between the steep valley wall 
and the flat valley bottom.  This crossing at Fennel Creek is a small concrete bridge.   

Solution:  Raise the road surface elevation 2-feet to provide the height needed to raise the low 
chord of the bridge 2-feet.  Install additional culverts under the roadway on either side of the 
bridge to achieve capacity required for high flows.  Either a series of six circular, 30-inch, CMP’s, 
or two 2-feet by 10-feet box culverts can be installed adjacent to the bridge depending on 
available space. Estimated cost for this project includes the material cost of road construction, 
bridge replacement, and riparian restoration in the construction area. 
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Benefits:  This CIP addresses issue FC1-BRG01 discussed in Chapter 6.  This project will 
prevent flooding across McCutcheon Road eliminating the need for closing this road, which is the 
only north-south route across the valley on the east side of the Puyallup River. 

 

CIP-23-FC3-BRG02 “KELLY LAKE ROAD BRIDGE REPLACEMENT” 
(Kelly Lake Road at Fennel Creek crossing) 
Cost: $289,000    Score: 80  Priority: Low 

Problem:  Fennel Creek floods over the roadway at less than a 10-year event according to the 
HEC-RAS model developed by others for generating FEMA maps of this creek.  Kelly Lake 
Road (206th Avenue East) crosses Fennel Creek near river mile 5.3.   

Solution:  Raise the road surface 2-feet and set one of the bridge abutments back 8-feet from its 
current location to expand the bridge opening.  This will provide sufficient capacity under the 
bridge for passing a 100-year event.  Estimated cost for this project includes the material cost of 
road construction, bridge replacement, and riparian restoration in the construction area. 

Benefits:  This CIP addresses issue FC3-BRG02 discussed in Chapter 6.  This project will 
prevent flooding across Kelly Lake Road eliminating the need for closing this road during high-
flow events. 

CIP-23-FC1-RST01 “FENNEL CREEK RESTORATION” 
 (Fennel Creek from Sumner-Buckley Hwy to 214th Avenue East) 

Segment 16/11//11: Phase 1 = $419,000; Phase 2 = $415,000 

Segment 16/11//12: Phase 1 = $415,000; Phase 2 = $415,000 

Segment 16/11//13: Phase 1 = $415,000; Phase 2 = $415,000 

 Cost: $2,494,000     Score: 294  Priority: Medium 
Problem:  Fennel Creek is degraded primarily on the upper plateau area because of historic land 
use and stormwater conveyance practices.  Degradation of the stream in local areas includes 
sparse or absent vegetation along riparian corridors, low frequency of pools, very little LWD, 
hardened banks, and very low channel complexity.  Most of the riparian area south of the 
Sumner-Buckley Hwy is still intact and the quality of in-stream habitat remains relatively high in 
this downstream area. 

Solution:  Restore the 1.6-mile section of Fennel Creek that extends from the Sumner-Buckley 
Hwy upstream to the culvert at 214th Avenue East along with the associated riparian corridor.  
Estimated cost for this project is based on a linear foot general cost for all construction costs 
including temporary stream diversion, stabilizing the streambed, and replanting the riparian area. 

Restoration of the full 1.6 miles of this creek will be broken down by the segments of the creek 
defined during the stream assessment (Figure 4-11) and divided into phases.  The phases of 
restoration imply shorter restoration reaches within each segment. 

Benefits:  Restoring the upper reaches of Fennel Creek will reduce summer stream temperatures 
and improve habitat for resident trout. 
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CIP-23-FC5-DP01 “FIR RIDGE INFILTRATION POND” 

(108th Street Court East and 206th Avenue Court East) 
Cost: $205,000    Score: 274  Priority: Medium 

Problem:  The stormwater pond serving the Fir Ridge development (formerly Wembley Park) is 
an infiltration facility with a history of overtopping.  The pond was enlarged in the early 1990s 
but overtopped again during the major flood in the winter of 1996–97.  The pond sits at a relative 
low point with no defined or constructed outlet for overflow.  One home adjacent to the pond was 
purchased and removed by Pierce County because of frequent flooding.  

The Ponderosa neighborhood is north of Fir Ridge and surrounds Ponderosa Pond, which is in a 
closed depression that overtops to the northwest.  To reduce flooding, neighborhood infrastructure 
was improved in 2002 by constructing two stormwater ponds and improving roads.  

Water from the outlet of Ponderosa Pond passes through an 18-inch pipe and is released into a 
wetland at the end of 104th Street East.  From here, flow runs west through wetlands, crosses 
200th Avenue Court East in an 18-inch culvert, and enters an infiltration pond adjacent to the 
Brookwater development.  The surface flow path ends here with water migrating to Fennel Creek 
as subsurface flow. 

Solution:  Route overflow from Fir Ridge Pond to Ponderosa Pond.  An estimated 99,910 cubic 
feet of water at a peak discharge of 4.72 cubic feet per second (cfs) will be directed to Ponderosa 
Pond during a 100-year 24-hour event.  An 18-inch pipe set one-foot below the berm elevation of 
the Fir Ridge Pond will be needed for this conveyance.   

To avoid increasing the surface water elevation of Ponderosa Pond, the outlet control structures 
need to be modified, the flow path that conveys water to the infiltration pond needs to be 
expanded, and the infiltration pond itself needs to be enlarged by at most 3,700 cubic yards to 
receive this additional volume.   

A low-flow outlet feature from the Fir Ridge Pond to Ponderosa Pond may be useful to maintain 
greater storage capacity in the Fir Ridge Pond in anticipation of recurrent storms.  This approach 
may improve the effectiveness of the Fir Ridge Pond and reduce the peak volume of the flow 
routed to Ponderosa Pond.   

Estimated cost for this project includes the material cost of storm pipe (and riser) and installation, 
land acquisition for expanding the infiltration pond, and cost of construction for the pond 
expansion. 

Benefits:  This CIP addresses issue FC5-DP01 discussed in Chapter 6.  This project will 
eliminate flooding of properties in the Fir Ridge and Ponderosa neighborhoods.  Past practices of 
removing overflow with trucks would no longer be necessary. 
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Horsehaven Creek 
CIP-23-HH1-AC01 “MOUTH OF HORSEHAVEN CREEK PROPERTY ACQUISITION” 

(From 168th Street East to the mouth) 
Cost: $264,000   Score: 300    Priority: Medium 

Problem:  Off-channel spawning and rearing habitat has diminished greatly in the Puget Sound 
region and in the Puyallup River in particular.  The lower reaches of Horsehaven Creek have 
relatively good habitat with an intact forested riparian corridor.  The only degradation at this 
location is from fine sediment that has built up in the channel bed in response to land use 
practices upstream. 
Solution:  Acquire the riparian corridor that begins at the mouth of Horsehaven Creek and 
extends to 168th Street East containing approximately 2,500 feet of stream channel.  Some 
channel restoration is recommended to remove the fine sediment from the creek.  This restoration 
is included in CIP-23-HH1-RST01.  Restoration will also consist of removing the existing levee 
between the stream and the Puyallup River to allow natural channel migration to occur.  It may be 
necessary to construct a setback levee at the upstream end of this property.  The estimated cost is 
based on rural land value.  
Benefits:  Acquiring and preserving this property will provide off-channel habitat for salmon 
smolts from the Puyallup River.  Preserving this forested stream corridor will also help maintain 
summer stream temperatures.   
 
CIP-23-HH1-AC02 “HORSEHAVEN RIPARIAN PROPERTY ACQUISITION” 

(South of 168th Street East) 
Cost: $79,200   Score: 297  Priority: Medium   

Problem:  Riparian zones are more easily preserved when publicly owned.  The lower reaches of 
Horsehaven Creek in particular are valuable habitat because the riparian vegetation is still intact 
with few development influences. 
Solution:  Acquire approximately 5 acres of riparian property that is just downstream from the 
culvert at 168th Street East.  This parcel is adjacent to the property discussed in CIP-23-HH1-
AC01 and will extend the unbroken riparian corridor up to 168th Street East.  The estimated cost 
is based on rural land value. 
Benefits:  This acquisition will increase the acreage of County owned land along the riparian 
corridor at the mouth of Horsehaven Creek.  This riparian area provides prime spawning and 
rearing habitat for coho and chum salmon as well as resident trout.  This riparian area also 
provides shade that protects water temperature. 
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CIP-23-HH1-RST01 “HORSEHAVEN CREEK RESTORATION” 

(From the mouth to 162nd Avenue East) 
Segment  16/20//1:  Phase 1=$467,000; Phase 2=$467,000; Phase 3=$467,000; Phase 4=$467,000; 
                                  Phase 5=$470,000 
Segment 16/20//2:  Phase 1=$390,000; Phase 2=$390,000; Phase 3=$390,000; Phase 4=$390,000 
Segment 16/20//9:  Phase 1=$190,000 
Segment 16/20//10:  Phase 1=$190,000 
Segment 16/20//11:  Phase 1=$190,000 
Segment 16/20//12:  Phase 1=$208,000 

  Cost: $4,676,000     Score: 289  Priority: Medium 

Problem:  Horsehaven Creek is degraded in many areas because of historic land use and 
stormwater conveyance practices.  Degradation of the stream includes sparse or absent vegetation 
along riparian corridors, fine sediment accumulation in the channel bed, low frequency of pools, 
very little LWD, hardened banks, and very low channel complexity. 
Solution:  Restore the length of Horsehaven Creek and the associated riparian corridor that 
extends from the mouth of the creek to the culvert at 162nd Avenue East (approximately 3 river 
miles).  In the lower reaches, from the mouth to upstream of 168th Street East, the primary 
restoration effort is to remove built up fine sediment from the streambed and reduce the upstream 
sediment loading.  In the upstream sections, restoration should include restoring riparian corridors 
as well as improving in-stream conditions.  Estimated cost for this project is based on a linear foot 
general cost for all construction costs including temporary stream diversion, stabilizing the 
streambed, and replanting the riparian area. 
Restoration of the full 3 river miles of this creek will be broken down by the segments of the 
creek defined during the stream assessment (Figure 4-11) and divided into phases.  The phases of 
restoration imply shorter restoration reaches within each segment. 
Benefits:  Restoring Horsehaven Creek will provide improved rearing and spawning habitat for 
coho and chum salmon.  Other species may also return to use the creek depending on the success 
of the restoration.  This project will also reduce summer water temperatures.   

CIP-23-HH4-C05 “150TH AVENUE CULVERT REPLACEMENT” 
(150th Avenue East north of 183rd Street Court East) 
Cost: $151,000    Score: 206   Priority: Medium 

Problem:  Flooding occurs at the 150th Avenue East crossing at a 50-year event as shown by 
computer modeling.  Twin 3-foot precast concrete culverts pass flows under this road.  A property 
owner has placed boards across the upstream end of these culverts to form a landscaped pond in 
the front yard.  During high flows, the boards are removed to prevent flooding.  These boards are 
a partial barrier to fish passage.  Although the flooding here is infrequent, combined with the fish 
passage issue, it places a greater need on replacing this culvert. 
Solution:  Replace the culverts with a single, six-foot circular culvert that is fitted with baffles to 
provide low-flow restriction for maintaining the upstream pond while also allowing fish passage 
(see Figure 6-1 in Chapter 6 for an example of this culvert type).  The roadway elevation may 
need to be raised locally as much as one foot to accommodate a culvert of this size. 
Benefits:  This CIP addresses issue HH4-C05 discussed in Chapter 6.  This project will eliminate 
road flooding at this location and improve fish passage.  The special design of this culvert is also 
intended to maintain water levels for property owners that have used the stream to integrate water 
features into their landscaping. 
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CIP-23-HH5-C07 “188TH STREET EAST CULVERT REPLACEMENT” 
(188th Street East west of Orting-Kapowsin Highway) 
Cost: $87,000    Score: 302     Priority: Medium 

Problem:  The 36-inch precast concrete culvert under 188th Street East on Horsehaven Creek 
floods over the roadway during storms less than the 10-year event.  This road runs across the 
valley bottom and is very flat at the point where it crosses Horsehaven Creek. 

Solution:  Replace the existing culvert with a 12-foot by 5-foot culvert, 34-feet long, countersunk 
to 2-feet to allow for fish passage.  Estimated cost for this project includes the material cost of the 
culvert, streambed gravel to fill the culvert, and riparian restoration in the construction area.  

Benefits:  This CIP addresses issue HH5-C07 discussed in Chapter 6.  This project will eliminate 
flooding over 188th Street East.  The new culvert will also be an improvement to fish passage 
because the streambed will be continuous throughout.   

CIP-23-HH8-RST02 “JANSKY ROAD CHANNEL STABILIZATION” 
(Jansky Road E east of 150th Avenue East) 
Cost: $99,000  Score: 331     Priority: High 

Problem:  Severe erosion is occurring on Horsehaven Creek just upstream of twin, 24-inch 
driveway culverts where the creek flows along the north side of the road.  There are no 
anadromous fish this high in the Watershed, but erosion sends sediment to downstream spawning 
reaches. 

Solution:  Stabilize the channel upstream of the existing twin, 24-inch driveway culverts to 
prevent further erosion.  Install a rock sill to hold sediment where the gradient begins to drop.  
Below the rock sill, install one or two log drops to anchor the gradient.  Plant the banks with 
willows and fence it off from livestock to maintain channel stability.  Estimated cost for this 
project includes the material cost of gabions and log weirs, fencing, and riparian restoration in the 
construction area. 

Benefits:  This CIP addresses issue HH8-RST02 discussed in Chapter 6.  This project will 
prevent further erosion in this place along side Jansky Road, which will both protect the road 
from undercutting and reduce sediment input to the downstream reaches of Horsehaven Creek. 

Associations between CIP’s (Links) 
Two CIP’s (CIP-23-HH1-AC01 and CIP-23-HH1-RST01) are associated with one another in the 
Horsehaven tributary basin.  The property recommended for acquisition at the mouth of the creek 
will be beneficial to maintaining this riparian corridor.  However, restoration of the channel itself 
is necessary to fully recover the habitat at this site. 

The other CIP’s in the Horsehaven area can be built independently of each other.  However, all 
projects related to the stream channel should be constructed starting with ones downstream and 
working in an upstream direction. 
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Direct Discharge Subbasins 
CIP-23-D1-AC01 “FLOODED PROPERTY ACQUISITION” 

(149th Avenue off of 244th Street East) 
Cost: $197,000     Score: 72  Priority: Low 

Problem:  Flooding occurs on two lots along 149th Avenue East from a drainage way that passes 
water under 224th Street East.  This is in an area of closed depressions with no surface water 
routes to carry water out of the area.  The outfall from the culvert under the roadway originally 
discharged into a wooded area.  This area is now developed and stormwater collects on some of 
the residential properties. 

Solution:  Acquire the two properties that are flooding.  Remove these two homes and allow 
flood waters to infiltrate on site.  Estimated cost for this project is based on rural land cost. 

Benefits:  This CIP addresses issue D1-AC01 discussed in Chapter 6.  Acquiring these properties 
will provide an infiltration area for excess stormwater thereby preventing further flooding in this 
neighborhood. 

CIP-23-D17-RF03 “FREEMAN ROAD CONVEYANCE IMPROVEMENTS” 
(Freeman Road and 50th Street East) 
Cost: $86,000   Score: 62  Priority: Low 

Problem:  Between 45th Street East and 52nd Street East, flooding occurs along Freeman Road 
because the roadside has no clearly defined flow path and water ponds in this area.  The roadway 
itself does not flood, but runoff from the road contributes to water ponding on adjacent private 
properties.  Several of the properties are lower than the roadway by as much as 2-feet or 3-feet.  
There is a wetland at the southern end of Freeman Road. 

Solution:  Construct biofiltration swales that can hold and infiltrate roadway runoff from minor 
events.  If future storms create ponded water that becomes a roadway hazard, 12-inch culverts can 
be installed under driveways with inverts set near the top elevation of the biofiltration swale to 
carry high flows south to the wetland at the corner of Freeman Road and 52nd Street East.  
Estimated cost for this project includes the material cost of culverts, excavation of the swales, and 
soil preparation to encourage infiltration. 

Benefits:  This CIP addresses issue D17-RF03 discussed in Chapter 6 and will reduce standing 
water from road runoff.  The recommended solution uses LID techniques to retain the benefits of 
depressional storage that currently exist.  
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9.2.14 Programmatic Measures 
This Basin Plan recommends a variety of technical and social programs that will help the County 
achieve its water resources related goals.  Most of these programs apply countywide.  Costs for 
implementing them in the Mid-Puyallup Basin have been calculated based on a 10.2 percent 
(10.2%) share of the countywide costs.  These programs are listed below: 

PRG-23-01 “LID PILOT STUDY” (Along valley bottom and other infiltration limited areas) 
Cost Assumption: Includes 0.5 FTE per year for two years for a pilot project 
within the Basin 
Cost:  $100,000   Score: 346  Priority: High 

Problem: Increasing levels of impervious area in watersheds impacts stream hydrology.  
Traditional methods of mitigating for these impacts have had limited success.  Designing 
developments with minimum impervious area and increased infiltration helps to maintain natural 
hydrologic characteristics in urbanizing areas.  

Solution: Conduct a pilot study for the effectiveness of LID techniques in places with high 
groundwater.  The central portion of the Mid-Puyallup Basin is the flat Puyallup River Valley that 
has shallow groundwater throughout.  Infiltration in this area may not be an efficient means of 
controlling stormwater runoff.  Some LID techniques such as reducing EIA and using soil 
amendments may still be beneficial, however.  A pilot project should be conducted to determine 
what LID techniques are most useful in this unique area. 

Benefits: Demonstrating that LID techniques are effective in the Mid-Puyallup Basin will 
increase confidence in both developers and permitting agencies that these techniques are 
beneficial.  Widespread use of LID will decrease the hydrologic impacts from urban growth. 

PRG-00-02 “UPDATE STORMWATER MANAGEMENT STANDARDS” (countywide) 
Cost Assumption:  Includes 0.25 FTE as one-time, one-year cost.  Prorated for 
the Mid-Puyallup Basin’s share of the countywide cost (10.2 %) 
Cost:  $3000   Score: 380    Priority: High 

Problem: The Washington State Department of Ecology increased the standards for stormwater 
mitigation with the publication of their 2001 Stormwater Management Manual.  This new manual 
sets the level of compliance for all municipalities operating under an NPDES permit such as 
Pierce County.  Pierce County’s previous stormwater management manual must be brought into 
compliance with Ecology’s standards. 

Solution: Update the current Pierce County stormwater manual based on the stormwater 
management standards presented in Ecology’s manual issued in 2001.  Ecology provided local 
jurisdictions, including Pierce County, with updated guidance on stormwater management 
standards by issuing their 2001 manual for western Washington.  Adoption of either the Ecology 
manual, or an equivalent manual, is required for all municipalities currently covered under an 
NPDES permit.  Guidance for management of both water quantity and water quality is covered by 
the Ecology manual.  

Benefits: Adopting the stormwater standards set forth by Ecology will increase the level of 
required stormwater mitigation and thereby help counteract urbanization impacts in Pierce 
County. 
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PRG-00-03 “INSPECTION INCREASES FOR STORMWATER COMPLIANCE 

REQUIREMENTS AND NPDES PERMIT” (countywide) 
Cost Assumption:  Includes 6.0 FTEs per year countywide.  Life-cycle cost 
prorated for the Mid-Puyallup Basin’s share of the countywide cost (10.2 %) 
Cost:  $612,000    Score: 398     Priority: High 

Problem: Existing stormwater facilities require maintenance for proper functioning.  Neglected 
ponds fill with sediment over time, which reduces their holding capacity.  In addition, standards 
for stormwater compliance for NPDES permits have recently (2001) become more stringent.  
Regular field inspections are the most reliable way to ensure compliance with stormwater 
standards and maintenance requirements.  

Solution: Increase the number of inspections related to public and private stormwater facilities to 
ensure compliance with current regulations including the County’s Municipal NPDES permit.  
Both existing and new stormwater facilities will be inspected to confirm that regular maintenance 
is occurring and that maintenance standards and agreements are being met.  When a violation is 
identified, inspectors will offer education and technical assistance; enforcement actions will be 
taken when necessary. 

Benefits:  Increasing the number of inspectors will ensure that stormwater facilities in Pierce 
County are being properly maintained and that they meet current requirements for stormwater 
facilities.  This will in turn help reduce hydrologic impacts on streams and fish habitat. 

PRG-00-04 “DEVELOP LAND ACQUISITION PROGRAM” (countywide) 
Cost Assumption:  Includes 0.5 FTE for one year to develop the inventory and 
establish the policies and procedures for acquisition and management; also, a 
0.25 FTE per year for nine years to pursue acquisitions and oversee property 
management.  Prorated Mid-Puyallup share of the countywide cost (10.2 %) 
Cost:  $27,000   Score: 389  Priority: High 

Problem:  Many riparian corridors traverse private property.  Because of this, many riparian 
areas have had vegetation removed, cattle have been allowed to enter streams, woody debris has 
been removed from streams, along with numerous other minor but cumulative impacts.  Because 
these areas belong to individual property owners, it is very difficult, if not impossible, to restore 
them to a condition that protects fish habitat.  Even if a property owner maintains the riparian 
corridor, there is no guarantee that the next owner will do the same. 

Solution: Develop a system for acquiring and managing properties for habitat protection.  The 
program will have the following elements: 

• Standards for Property Acquisition:  Pierce County Water Programs will develop 
criteria for determining which properties or types of properties will be acquired.  
Property acquisition will be generally for the purposes of reducing flood hazards, 
preserving floodplain storage, protecting water quality, and protecting critical habitat 
features. 

• Acquisition:  Pierce County Water Programs will pursue acquisition of properties 
through direct purchase, obtaining easements, or by other legal means depending on the 
preference of the property owner.  The agency will also track riparian and wetland 
parcels as they come on the market, review the current or potential habitat value of 
parcels, and negotiate with sellers. 
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• Inventory Development:  Develop and maintain an inventory of desired properties.  
This will facilitate tracking properties as they become available.  Properties identified 
through the planning process will help initiate the inventory. 

• Consultation with other Stakeholders:  Develop standards and mechanisms for 
coordination with other agencies and groups that have a stake in property acquisitions. 

• Management:  Develop a program for managing acquired properties.  The program will 
address issues such as access, prevention of vandalism and illegal dumping, restoration, 
maintenance, and liability.  Pierce County may consider working with private or non-
governmental agencies on mapping certain parcels where appropriate. 

Benefits:  Riparian corridors that are County owned can be restored and preserved in perpetuity. 

PRG-00-05 “RESTORATION AND ENHANCEMENT PROGRAM” (countywide) 
Cost Assumption:  Includes 1 FTE to establish and run the program (costs 
estimated for a 10-year period); prorated for the Mid-Puyallup Basin’s share 
of the countywide cost (10.2 %) 
Cost:  $102,000   Score: 325      Priority: Medium 

Problem:  It is the County’s intention to restore, preserve, and protect riparian corridors and 
wetland areas.  Although efforts to do this are on-going, there is no central coordination in place 
that can track restoration efforts, maintain a database of riparian properties for potential 
acquisition, and maintain restored sites and preservation properties. 

Solution: Develop and implement projects to restore and enhance riparian and wetland areas and 
improve ecosystem functions.  Participation of property owners will be necessary to obtain 
easements or purchase land directly.  The primary function of the program will be to manage the 
restoration sites contained in this Basin Plan.  Activities will include identifying potential 
projects, obtaining access, developing restoration plans, identifying resources to help in the 
restoration including recruiting volunteers where appropriate or hiring contractors, ordering 
supplies, and publicizing planting events or completed projects.  It is recommended that the 
County form partnerships with volunteer groups and other organizations such as the Conservation 
District, Pierce Stream Team, and the Puyallup Tribes to work cooperatively on enhancement 
projects. 

Benefits:  This program will provide the means to centralize the County’s efforts to restore and 
protect streams and wetlands.  It will also improve the County’s ability to work cooperatively 
with other groups including the Conservation District, Pierce Stream Team, and the Puyallup 
Tribes as well as work with individual property owners. 

PRG-00-06 “EDUCATION, OUTREACH, AND TECHNICAL ASSISTANCE PROGRAM” 
(countywide) 
Cost Assumption:  Includes the cost of 1 FTE to establish and run the 
program for a 10-year period; prorated for the Mid-Puyallup Basin’s share of 
the countywide cost (10.2 %) 
Cost:  $102,000  Score: 397  Priority: High 

Problem:  Many property owners lack the technical knowledge to help them provide stewardship 
for riparian and wetland areas on their property.  Because of this, degradation to streams and 
wetlands is common on private property. 
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Solution: Develop a comprehensive education, outreach, and technical assistance program for the 
benefit of the general public.  Such a program should include the following elements: 

 Public Awareness:  Develop mechanisms to inform the public about educational 
opportunities; departmental activities; available information such as flood plans, 
groundwater information, and mapping; targeted sites for restoration; and Basin Plan 
activities as they develop.   

 Educational Topics:  Develop classes, workshops, and seminars to educate the public.  
Topics should include aspects of land stewardship such as proper maintenance of 
riparian corridors and the use of native plant landscaping, sources of common pollutants 
such as the use of fertilizers and pesticides and how they can be reduced, the importance 
of maintaining in-stream flows, and BMPs for small farm management.  Generally, 
increasing public awareness of BMP’s that they can implement to reduce water quality, 
flooding, and habitat impacts in their basin will be the focus of each educational effort.   

 Target Audiences:  Include basin residents in audiences, but also target specific 
stakeholders such as floodplain residents, business owners, real estate professionals, or 
homebuyers.  Coordinate with other education providers such as schools and non-
governmental organizations. 

 Methods:  Distribute information via a variety of techniques such as information posted 
on the internet, use of libraries and public bulletin boards, speakers, news releases, 
newsletters, utility bill inserts, targeted mailings, fair booth displays, billboards, Pierce 
County Speaks segments, and other options.  Specific methods will be based on the 
information to be distributed and the target audience.   

 Technical/Financial Assistance:  Provide assistance to those residents who are 
motivated to take direct action toward improving basin conditions.  This may include 
supporting volunteer monitoring programs; providing volunteer opportunities to replant 
and maintain riparian corridors; offering technical and financial assistance to residents 
who live in a floodplain, riparian zone, or wetland areas; and coordinating with other 
agencies that provide technical support such as the Conservation District.  Additional 
incentives might come in the form of free native plants, discounts at local stores, free 
workshops, tax breaks, or other methods.  

 Coordination:  Coordination with other agencies, groups, and jurisdictions will improve 
the effectiveness of distributing information and assistance.  Other groups may include 
the Puyallup Tribes, the Conservation District, and the Washington State Department of 
Fish and Wildlife WDFW). 

Benefits:  Public education provides property owners with the information they need to help 
maintain riparian areas and wetlands on their property.  This in turn increases the preservation of 
aquatic habitat throughout the County.  In addition, it provides residents with a sense of 
participation in a positive community benefit. 
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PRG-00-07 “MONITORING PROGRAM” (countywide) 

Cost Assumption:  Assumes total of 3.75 FTEs countywide plus a $91,000 life-cycle cost 
over 10 years; prorated for the Mid-Puyallup Basin’s share of the countywide cost 
(10.2 %) 
Cost:  $474,000     Score: 265   Priority: Medium 

Problem:  Information is needed both about current conditions and trends to preserve and protect 
aquatic habitat in Pierce County.  Current information in the areas of water quality and quantity, 
BMP performance and biological health are only available from previous studies or other 
agencies and organizations that have collected data. 
Solution: Develop and implement a monitoring program that will include these aspects 
(Figure 9-2 shows recommended monitoring sites): 

 Water Quantity:  The water quantity element will set up and maintain gauge stations to 
monitor both base and flood flows on selected Mid-Puyallup Basin tributaries.  
Groundwater depths will be recorded in areas where septic systems may interact with 
groundwater and in pothole areas where infiltration is poor and flooding is frequent. 

 CIP Performance:  Several sites in the Mid-Puyallup Basin were identified in Chapter 
6 as places that should be inspected during peak events to ensure that corrective 
measures have been effective.  These sites include: 

 Stormwater ponds along Angeline Road that serve Sky Island 
 Conveyance improvement at 96th Street East & 234th Avenue East 
 Fennel Creek culvert under the Old Sumner-Buckley Highway 

• Water Quality:  Water quality monitoring should be initiated in streams that have been 
recommended for restoration in this Basin Plan to document the water quality benefits of 
restoration.  Most of the Mid-Puyallup Basin streams have been affected by agriculture, 
development, or both.   
Therefore water quality parameters to monitor include: 

 temperature  
 fecal coliforms 
 nutrients 
 turbidity 
 suspended solids 
 metals 
 total petroleum hydrocarbons 

 
Some special cases of recommended water quality monitoring are testing groundwater 
for fecal coliforms in places where septic systems are used over high groundwater, and 
testing for contaminants in Lorenz Creek (a Horsehaven tributary).  Water quality 
monitoring should be coordinated with other agencies and groups such as the Puyallup 
Tribes who are also collecting data within this Basin. 

• Biological Health:  Currently, Pierce County is participating in macroinvertebrate 
sampling which follows the protocols established for the Benthic Index of Biological 
Integrity (BIBI).  This sampling program should continue unless a more effective 
protocol or methodology is identified to assess biological health. 
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• Habitat:  Habitat should be assessed by arranging to have selected streams surveyed at 
least once every five years.  The Tri-County Urban Issues assessment methodology will 
be used to maintain consistency with surveys performed to characterize the original 
basin plans.  Pierce County will compare the results of the surveys to identify any trends 
and to analyze the effectiveness of regulations, education programs, and incentives for 
protecting riparian habitat. 

• Dissemination/Mapping:  Information collected under this monitoring program will be 
evaluated and shared with other appropriate agencies.  When feasible, data will be 
recorded in GIS systems and mapped.  Pierce County will have a strategy for posting 
updated information on the internet. 

 Adaptive Management:  As the monitoring program generates data, that information 
will be shared and used to assess the effectiveness of policies, programs, and procedures.  
Every three to five years, Pierce County will perform an in-depth analysis of available 
data and publish a report on the overall health of the basin and on the effectiveness of 
applicable programs. 

• Training:  Competent personnel are needed to generate reliable data.  Pierce County 
will train existing staff, hire or consult with identified experts, work with other agency 
personnel with capable staff, or develop a pool of volunteers that can competently 
collect data. 

Benefits:  Collecting periodic data will provide the County with a means of feedback for their 
efforts to restore and preserve aquatic habitat.  These data can be used to assess the effectiveness 
of programs and help detect and determine problem areas that may arise in the future. 

 

PRG-00-08 “BMP MAINTENANCE MANUAL” (countywide) 
Cost Assumption:  Includes a one-time cost for 0.5 FTE plus $75,000 for a 
consultant contract to develop a BMP manual and an additional 0.1 FTE 
annually to support on-going training sessions and updates; life-cycle cost 
over 10 years, prorated for the Mid-Puyallup Basin’s share of the countywide 
cost (10.2 %) 
Cost: $21,000   Score: 427  Priority: High  

Problem:  Pierce County has a variety of surface water maintenance needs including stormwater 
BMPs, dikes and levees, and river sediment to name a few.  Currently, there is no single source of 
uniform standards for these maintenance activities.   

Solution: Develop a maintenance manual containing BMP’s for Pierce County’s stormwater 
management facilities.  The manual will address pond, river, and levee maintenance activities.  
The maintenance manual will be patterned after the Tri-County transportation facilities approach 
and will involve practices and techniques to protect water quality and habitat while preserving the 
flood control functions of the facilities.  The manual will provide standard operating procedures 
for work crews.  It will also be designed to achieve compliance with Pierce County’s NPDES 
permit.  Distribution of the manual will be accompanied by training sessions on its purpose and 
use. 

Benefits:  A BMP maintenance manual will provide standards for Pierce County crews who 
maintain stormwater ponds, levees, and rivers. 
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PRG-00-09 “INVASIVE SPECIES MANAGEMENT PROGRAM” (countywide) 

Cost Assumption: Includes one-time cost for 0.5 FTE and $7,500 for a 
consultant to develop the BMP document, complete the inventory and data 
layer, and 0.1 FTE annually for on-going volunteer organization and 
implementation; life-cycle cost over 10 years then prorated for the Mid-
Puyallup Basin’s share of the countywide cost (10.2 %) 
Cost:  $21,000      Score: 437  Priority: High 

Problem: Non-native invasive species of plant and animals are species that are brought into an 
area where they have never existed before.  Because they are foreign to the new location, there are 
frequently no competing species to keep their growth in balance.  Uncontrolled growth of new 
species can out compete native species thereby reducing the abundance of native species.   

Examples of non-native invasive species in the Mid-Puyallup Basin include Himalayan 
blackberry (Rubus discolor), reed canarygrass (Phalaris arundinacea), and Japanese knotweed 
(Polygonum cuspidatum). 

Solution: Develop a program for addressing invasive species impacts to surface water and 
County surface water management facilities.  A general inventory of invasive plant problems in 
Pierce County will be conducted and entered into Pierce County’s GIS database.  A BMP manual 
will be developed to offer guidance in identifying problematic species, information on their 
preferred conditions, and options for controlling each problem species. 

The invasive species management program will use an Integrated Pest Management approach.  
This approach will include a range of management tools and approaches, depending on species, 
extent, water body and beneficial use sensitivity, and other site factors.  These tools will include 
low-impact hand removal, mechanical removal, preventive measures, and use of herbicides as 
appropriate. 

Water Programs will confer with other agencies, including the Noxious Weed Control Board, 
Ecology, WDFW, and the Washington State University Cooperative Extension programs in 
developing the guidance document.  Upon completing the guidance document, invasive species 
training will be provided to drainage system maintenance personnel and invasive species issues 
will be included in public outreach and education programs.  Water Programs will survey their 
facilities and properties to identify the presence of invasive species and the extent to which they 
are affecting the facility. 

This information will be incorporated into division work plans.  Implementation of this 
recommendation could also include organizing and orchestrating volunteer groups and working 
with other groups and agencies to conduct invasive species control such as hand or mechanical 
harvesting, native species plantings, and other techniques.  

Benefits:  Controlling invasive species will help protect native species of both terrestrial and 
aquatic plant and animal life. 
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PRG-00-10 “FLOOD DISCLOSURE STATEMENTS IN PROPERTY TITLES” 

(countywide) 
Cost Assumptions:  Includes 0.25 FTE per year countywide over a 10-year 
life-cycle cost; prorated for the Mid-Puyallup Basin’s share of the countywide 
cost (10.2 %) 
Cost:  $25,500  Score: 85  Priority: Low 

Problem:  Cases have occurred in which home buyers have purchased property within designated 
flooding areas without full disclosure.  Some measure of protection for buyers is provided through 
RCW 64.06.020 (1994), a state law that requires sellers of real property to disclose to buyers if a 
property is within a designated floodplain or designated flood hazard zone.  Disclosure is based 
on the seller’s actual knowledge of the flood hazard when the disclosure form is completed.  
Response options for floodplain disclosure are “yes,” “no,” and “don’t know,” with no further 
explanation or documentation required.  Because the basis for this disclosure is the seller’s 
knowledge of flood hazard rather than a determination based on scientific and historical evidence, 
this disclosure has limited effectiveness in informing potential buyers about flood hazard risk. 

Solution: Require that a disclosure statement of flood hazard designation be placed on the titles 
of buildings located in significant flood hazard areas.   

Benefits: Increasing the identification of flood hazards for all real property will increase the 
current state requirements for hazard disclosure and will reduce the incidence of “don’t know” 
disclosure statements by sellers.  This will increase awareness of flood hazard potential among 
floodplain residents and could increase the number of residents covered by flood insurance. 

 
PRG-00-11 “ENHANCED COOPERATIVE ARRANGEMENTS WITH CITIES AND 

OTHER JURISDICTIONS” 
 Cost Assumption: 1.0 FTE per year countywide over a 10-year period life-

cycle cost; prorated for the Mid-Puyallup Basin’s share of the countywide cost 
(10.2%) plus additional at SWAB direction to increase commitment to Mid 
Puyallup Basin to 0.5 FTE 

 Cost: $150,000 Score: 315  Priority: Medium 

Problem:  Pierce County has an established and generally mature countywide surface water 
management program.  Basin planning is an effective strategy to identify and evaluate problems, 
analyze and select solutions, and monitor their effectiveness and inform and educate citizens.  
However, there are limitations that hinder the programs’ ability and effectiveness of reducing 
floods impacts and improving and preserving water quality and aquatic habitat.  In general, the 
principal limitation is that Water Programs is the surface water management utility for only the 
unincorporated areas of Pierce County.  Its services for the main begin and end at the 
incorporate limits of cities.   

While the Programs’ principle statutory drivers are the same as for incorporated areas of Pierce 
County (i.e., federal Clean Water Act, in particular Sections 402, 404, 303d, and 319, federal 
Endangered Species Act, and federal National Flood Insurance Program), each jurisdiction 
manages, or is developing its own approach.  Additionally, the Puyallup/Carbon River levee 
system provides protection against flood damage for citizens throughout the watershed, (citizens 
from both incorporated and unincorporated areas) but is maintained by Water Programs.  Finally, 
effective in 2005, cities in the Basin will come under the state’s municipal stormwater NPDES 
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permit requirements, conditions unincorporated Pierce County has been under since 1995, 
administered by Water Programs. 

In general, a disconnect can be illustrated through the Basin Plan by comparing (1) a watershed 
draining totally unincorporated areas of the basin and (2) a watershed draining unincorporated and 
incorporated areas.   

Horsehaven Creek and Fennel Creek are two watersheds within the Mid-Puyallup Basin Plan.  
Surface water from the west fork of Horsehaven Creek flows east of the South Hill area and meets 
the South Fork on the floodplain to flow into the Puyallup River all within an unincorporated 
area.  Figure 5-1b in the plan displays the watershed.  Pages 5-7, 5-12, and 5-16, identify the 
problem areas.   Figure 9-1d identifies the capital improvement projects.   Their implementation 
will bring surface water improvements to this watershed and residents will benefit.        

Fennel Creek (Figure 4-3a) flows westerly beginning in an unincorporated area, through the 
incorporated Bonney Lake and reenters an unincorporated area to finally discharge to the 
Puyallup River.  Problem areas are identified (pages 5-4, 5-5, 5-12).  Capital improvement 
projects are identified (Figure 9-1b), but not so in the incorporated areas.  Success of the plan 
within fennel creek watershed rests on the extraordinary ability of the water program staff to 
bridge this gap and without an interlocal agreement, it is unlikely to occur.   

Cities within this basin planning area stated an interest in sharing information in Phase I and in 
collaboration during Phase II.  However, there is no formal process in place to ensure and 
perpetuate that collaboration.   

In considering this situation, the Pierce County Storm Drainage and Surface Water Management 
Advisory Board, comprised of residents of each of Pierce County’s seven Council Districts, and 
including members of unincorporated and incorporated Pierce County, acknowledged the need for 
increasing coordination of efforts for flood control, water quality and aquatic habitat protection 
and rehabilitation in the Mid-Puyallup Basin.  It also acknowledges that this arrangement can be 
beneficial in other basins of the County.  

Solution:  The SWAB recommends that Pierce County Water Programs create more cooperative 
arrangements for surface water management services with cities and other jurisdictions within the 
Mid-Puyallup Basin and countywide.  These can be formal or informal and have the objective of 
reducing flooding, protecting water quality and protecting aquatic habitat through various 
mechanisms, such as interlocal agreements. 

Benefits:  This approach will foster cooperation between County and cities to help address 
various watershed management issues.  It will enable a deliberative and informed discussion of 
costs and benefits and will provide an opportunity to, at a minimum, improve collaboration.  If 
implemented, the results could be enhanced and more efficient surface water management for the 
County. 
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9.2.15 Additional Studies Recommended 
ST-1 “IDENTIFY SEDIMENT SOURCES” (Van Ogles, Ball, & Horsehaven Creeks) 

Cost Assumption: 0.5 FTE for one year 
Cost: $50,000 

Problem:  The Mid-Puyallup Basin tributaries that flow across the valley bottom and through 
agricultural areas have abundant fine sediment built up within their channels.  This sediment clogs 
or completely covers spawning gravel in these creeks.  Suspected sources of these fine sediments 
are agricultural runoff, livestock within the channel, and eroding banks from peak flow scour but 
exact locations are unknown.  Removing the fine sediment from the streambed will only provide 
short-term improvement unless sediment input is reduced.   

Solution: Identify sediment sources on Ball and Horsehaven creeks.  These creeks flow across the 
flat valley bottom of the Puyallup River and carry an abundance of fine sediment.  The 
recommended study will identify fine sediment sources in these two creeks and suggest ways to 
reduce input volumes to improve the long-term success of stream restoration efforts. 

Benefits: Identifying and locating sediment sources will provide the information needed to reduce 
sediment input. 

 

ST-2 “SEPTICS OVER HIGH GROUNDWATER” (along the valley floor) 
Cost Assumption: 0.25 FTE for 2 years  

 Cost: $60,000 
 
Problem:  On-site sewer systems are used extensively in the valley portion of the Mid-Puyallup 
Basin.  Citizens in the Mid-Puyallup Basin have complained that flooding has caused several on-
site sewer systems to fail.  In order to develop alternative solutions, the conditions associated with 
each reported site must be understood. 

Solution:  Investigate the extent to which on-site sewer system failures in the valley of the Mid-
Puyallup Basin are related to surface water flooding, including groundwater flooding.  Identify 
how extensive the problem is and alternative solutions. 

Benefits:  Document the extent to which surface water flooding is causing on-site sewer system 
failures.  The information can be used to identify reasonable alternatives. 

 

ST-3 “BASIN BOUNDARY ADJUSTMENT” (Boundary adjacent to Clover Creek) 
Cost Assumption: 0.25 FTE for 1 year; $15,000 for additional survey work 
Cost: $40,000 

Problem: Two places along the Mid-Puyallup Basin boundary may need adjustment and should 
be carefully investigated.  One place is along the northern basin boundary to the west of the White 
River confluence where the upstream reaches of Wapato Creek have been diverted into the 
Puyallup River.  The location of the diversion is fixed and known.  The basin boundary around 
the area draining to the diversion is illustrated in Figure 9-3. 

The second place is along the western edge of the Basin near Graham.  In the area along the 
southwest side of the Mid-Puyallup Basin, surface runoff flows toward the Puyallup River 
because of the topography.  Groundwater in this area, however, flows toward Clover Creek to the 
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north and Muck Creek to the south.  The existing Basin boundary was delineated based on 
topography and may not be accurate when subsurface flows are considered.   

Solution:  An investigation should be conducted to determine the hydrologic basin boundary 
between the Mid-Puyallup River, Clover Creek, and Muck Creek basins.   

Benefits:  Having accurate basin boundaries allows for more accurate assessment of basin needs. 

 

ST-4 “GROUNDWATER INTERACTION EVALUATION” (Creeks Valley Bottom) 
Cost Assumption: 0.25 FTE for one year; four new 6-inch monitoring wells at 
$10,000 each; $15,000 for additional survey work; $25,000 for sub-surface 
technology; $20,000 for public and environmental process; and $80,000 for 
consulting services 
Cost: $205,000 

Problem: During hydrologic modeling for this Basin Plan, it became apparent that groundwater 
input plays a significant role in the base flow found in both Ball and Horsehaven creeks.  Field 
data characterizing these inputs were unavailable at the time modeling was done.   
Solution: To better understand the hydrology of streams along the Mid-Puyallup valley floor, a 
study of groundwater interactions should be made.  
Benefits:  Study will provide a better understanding of the hydrology of the streams that flow 
across the Mid-Puyallup valley bottom.  This in turn will allow for more accurate flow predictions 
and help to prevent flooding, maintain water quality, and assess fish habitat. 
 

ST-5 “WETLAND ACQUISITION SITES” (countywide) 
Cost Assumption: 0.1 FTE for two years; $50,000 for professional services 
Cost: $60,000 

Problem: Wetlands provide habitat, flood storage, and stream flow attenuation, in addition to 
other functions they serve within the ecosystem.  Records of exact wetland boundary locations are 
limited within Pierce County. 
Solution: Inventory and evaluate wetlands in Pierce County that should be candidates for 
acquisition and preservation.   
Benefits: The protection and restoration of selected wetlands will benefit the Mid-Puyallup Basin 
by retaining hydraulic functions and preserving aquatic habitat.   
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