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CLEAR/CLARKS CREEK BASIN PLAN
EXECUTIVE SUMMARY

ES.1 Introduction and Purpose

The Clear/Clarks Creek Basin Plan (Basin Plan) is intended to serve as a comprehensive guide to
storm drainage and surface water management in unincorporated parts of the Roosevelt Ditch
drainage area, Clear Creek drainage basin, Clarks Creek drainage basin, and the Potholes
drainage area. The Basin Plan addresses many aspects of surface water management with
emphasis on flooding, erosion, water quality, and habitat problems and solutions to the problems
identified.

The purpose of the Clear/Clarks Creek Basin Plan is to establish the actions Pierce County
Public Works and Utilities, Water Programs Division will take over the next ten years to reduce
flood hazards, to protect water quality, and to protect associated riparian and aquatic habitat in
the basin. Recommended actions are based on the physical characteristics of the basin; the laws,
policies, and regulations that apply to storm drainage and surface water management in
unincorporated Pierce County; the preferences of citizens in the County and in the Clear/Clarks
Creek Basin; and the character of existing land use and planned growth as set out in the
Comprehensive Plan for Pierce County, Washington. The Basin Plan will guide annually
updated work plans for capital improvement projects and programmatic measures of Water
Programs. (“Programmatic” refers to non-structural actions, such as changes to regulations,
policies, programs, and how they are administered.) The Basin Plan also identifies key
supportive actions needed from other parts of county government and other jurisdictions to
ensure that flooding, habitat, and water quality issues in this basin are addressed in a coordinated
manner. Water Programs managers will convey these needs to appropriate programs (e.g.,
Transportation Division, Planning and Land Services Department, Tacoma-Pierce County Health
Department, Pierce Conservation District, community planning boards and forums, and
Washington State Department of Transportion.

This Basin Plan has been developed as part of Water Program’s basin planning program. The
program updates the Pierce County Storm Drainage and Surface Water Management (1991
Plan) by developing ten basin-specific plans. The 1991 Plan has guided storm drainage and
surface water management facilities and services for over a decade and much of the 1991 Plan
has been implemented. The 1991 Plan studied the Clear/Clarks Creek Basin and recommended
$11.2 million dollars in improvements, many that have been constructed. Clear/Clarks Creek is
one of 26 Pierce County drainage basins (see Figure ES-1).

The Basin Plan supports or furthers Pierce County’s:

e Compliance with its federal "Clean Water Act" National Pollution Discharge Elimination
System (NPDES) municipal stormwater permit

e Compliance with the "Endangered Species Act" (ESA) by eliminating or reducing existing or
potential habitat issues that could cause “jeopardy” for protected species

e Upgrade to a "Class 4," rating or better under the Federal Emergency Management Agency’s
(FEMA) "Community Rating System™ (CRS)

@) Pierce County Public Works & Utilities ES-1 www.piercecountywa.org/water
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ES.2 Goals of the Clear/Clarks Creek Basin Plan

Specific goals and objectives of the Clear/Clarks Creek Basin Plan are as follows:
Reduce Flood Hazards

e Incidents of property loss and repeat damage are reduced

e Streams will not be adversely affected by flood events

e Pierce County’s standing under the FEMA Community Rating System is improved
e New development is located outside of flood prone areas

Improve Water Quality

e State Surface Water Quality Standards (WAC 173-201a) are met or exceeded

e Number of impaired (303d listed) water bodies is reduced

e Pierce County is in compliance with its NPDES permit for stormwater by meeting permit
terms and conditions to the maximum extent practicable

e Risk of groundwater contamination is reduced

e Rates of erosion are reduced

Improve Associated Fish and Wildlife Habitat

e Number of stream miles available for wild, native fish populations is increased

e Population numbers of species listed as "endangered” or "threatened™ under the Federal
Endangered Species Act are maintained or increased

e Quality and quantity of available wetland, riparian, and upland habitat is improved
Demonstrate coordinated and responsible use of public resources

e Cost of maintaining stormwater facilities is reduced

e Project value is favorable when measured against costs and benefits

e Polls demonstrate that public awareness of flooding, habitat, and water quality issues has
increased

e Monitoring and enforcement programs demonstrate an increase in services per dollar spent
e Basin plan implementation also implements elements of other Pierce County plans.

e Basin plan findings are used by other agencies and jurisdictions in planning their activities.
Influence location and methods for new development

e New development in flood-prone, riparian, or significant habitat areas is prohibited.

e Low Impact Development techniques are widely used.

e Effective storm drainage best management practices (BMPs) are identified and widely used.

@) Pierce County Public Works & Utilities ES-2 www.piercecountywa.org/water
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ES.3 Basin Description

The Clear/Clarks Creek Basin is composed of the drainage areas tributary to the south side of the
Puyallup River between River Mile- (RM)-2.8 and RM-7. Like the Mid-Puyallup Basin, it
excludes the main stem of the Puyallup River (see Figure ES-2). The main stem of the Puyallup
River is covered in the Puyallup River Comprehensive Flood Control Management Plan. Major
flooding concerns related to the levee system along the lower Puyallup River are principally
addressed in the Puyallup River Comprehensive Flood Control Management Plan.

The entire Clear/Clarks Creek Basin encompasses 32.9 square miles of which 27.4 square miles
(83%) exist within unincorporated Pierce County. The remaining 5.5 square miles (17%) lay
within the cities of Tacoma and Puyallup. For a description of the roles of the cities and the
Puyallup Tribe in the Basin and in this Basin Plan, refer to Chapter 3, Stakeholder Involvement.

The Clear/Clarks Creek Basin is part of Washington State Water Resource Inventory Area
(WRIA) 10, the Puyallup-White River Basin. Clear/Clarks Creek Basin contains two major
tributaries plus a small area called the Roosevelt Ditch drainage area and an area that is internally
drained called the Potholes. The Clear/Clarks Creek Basin Plan includes the Roosevelt Ditch
and Potholes drainage areas because they are adjacent areas that do not fall logically into any
other drainage basin, they are not large enough for the cost-efficient preparation of individual
basin plans, and the areas were included in the Clear/Clarks Creek study area of the 1991 Plan.

Flows into the City of Tacoma

ROOSEVELT DITCH DRAINAGE AREA: & the T Street drainage

Swan Creek
Squally Creek
Clear Creek
Canyon Creek

CLEAR CREEK BASIN:

Rody Creek
Diru Creek
Woodland Creek
Clarks Creek

CLARKS CREEK BASIN:

e Afdem e Candlewood-Manorwood
e Black Swamp o 117" Street
* Capital e Lower 144" Street
i Alderwood

POTHOLES: e Heritage Glen o .
e Tip Top e Upper 144" Street
e 128" Street e Springfield
e Meridian Street e South Central
e 135" Street e 110" Avenue
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Figure ES-1
Study Area

repeat of County figure 1-2 from Chapter 1
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ES.4 Problems, Proposed Solutions and the Prioritization Process
Problems identified in the Basin Plan include: flooding of property and roads, impaired water
quality, stream channel incising, erosion and sedimentation, loss of floodplain, and degraded
aquatic habitat. The Basin Plan addresses the adverse effects of these problems and issues, such
as: property damage from flooding; violations of federal, state, and local regulations; and threats
to public health and safety. It explores the causes behind the problems

Each potential Capital Improvement Project (CIP) and programmatic recommendation was
evaluated for its net natural resource management benefit and then prioritized based on cost-to-
benefit considerations.

In determining net benefit, each project and program was scored using a system that assigned
points for the project or program’s potential for various aspects of flood reduction, water quality
protection or improvement, natural resource improvement, and other factors such as economic
development, multiple use, education, and recreation. Each project and program was reviewed
and scored using approximately 40 specific criteria. Recommended CIPs and programs were
then put in rank order, based on their numeric benefit score, and grouped by "High," "Medium,"
and "Low" priority order. In total, the Basin Plan recommends $65,557,000 of projects,
programs, and studies for the Clear/Clarks Creek Basin. This includes $33,114,000 of "High
Priority" projects; $27,612,000 of "Medium Priority" projects; and $4,607,000 of "Low Priority"
projects. Additionally, the Basin Plan recommends gathering more information in various
studies estimated to cost $224,000.

ES.4.1 Recommended Actions

The Clear/Clarks Creek Basin Plan contains 65 capital improvement projects, 12 programmatic
measures, and four studies to remedy flooding, erosion, water quality, and stream habitat
problems resulting from surface water runoff in the Basin.

Table ES-1 Estimated Costs of Plan Recommendations

Project Type High Medium- Low-
Priority Priority Priority

Capital Improvement Projects | $30,474,000 | $27,591,000 | $4,585,000

Programmatic Measures $2,716,000 $21,000 $22,000
Studies $224,000
Total Estimated Cost $65,595,000
@) Pierce County Public Works & Utilities ES-5 www.piercecountywa.org/water
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Capital improvement projects and programmatic measures have been divided into “High-
Priority,” “Medium-Priority,” and “Low-Priority”? groups. Priorities were not established for
studies. Estimated costs of recommendations by priority group are as follows:

Table ES-2
HIGH-PRIORITY RECOMMENDED PROJECTS
Rating
ID Code Project Title Score Estimated Cost
PRGO00-02 Update Stormwater Management Standards
(Manual) 380 $6,200 *
PRG00-01 Low-Impact Development 346 27,600 *
PRGO00-11 Enhanced Cooperative Arrangements with Cities
& Other Jurisdictions 315 38,000 *
PRGO00-08 Establish a BMP Manual for Surface Water
Maintenance Activities 427 43,600 *
PRG00-09 Invasive Species Management Program 420 43,600 *
PRG00-04 Land Management Program for Flood Hazard
Reduction & Storm Drainage Practices Impact
Mitigation 389 56,000 *
PRGO00-06 Create an Education, Outreach, & Technical
Assistance Program 325 212,000 *
PH-IPO1 128" Street East Infiltration Pond 346 469,000
PRGO00-05 Riparian & Wetland Restoration Program to
Restore Flood Storage & Maintain Water Quality 325 692,000 *
PRGO00-07 Surface Water Monitoring Program 985,000 *
Clear/Clarks Creek Basin Monitoring 244 422,000
CL-RSTO1 Clear Creek Stream Corridor Restoration Segment 1: 402,000
Segment 2: 402,000
Segment 3: 402,000
261 TOTAL: 1,207,000
RY-RSTO1 Rody Creek Stream Corridor Restoration Segment 1: 410,000
Segment 2: 410,000
Segment 3: 410,000
303 TOTAL: 1,231,000
PRGO00-03 Increase Enforcement Inspections 398 1,272,000 *
PH-PL04 144th and 94th Avenue Pipeline 252 1,282,000

1 “|_ow-Priority” does not mean “not a priority.” “No Priority” actions have already been excluded from this Basin
Plan. Rather, “Low-Priority” means the project rated lower than other needs in the Basin. Examples of these
include projects with only a single-benefit; the rating system is weighted toward multiple benefits.

@) Pierce County Public Works & Utilities ES-6 www.piercecountywa.org/water
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HIGH-PRIORITY RECOMMENDED PROJECTS - continued

Rating
ID Code Project Title Score Estimated Cost

SW-ACO01 Swan Creek at 112th Street Floodplain Segment 1: 343,000
Storage/Headwaters Preservation Segment 2: 442,000
Segment 3: 442,000
302 TOTAL: 1,306,000
WO-RST01 | Woodland Creek Stream Corridor Restoration Segment 1: 490,000
Segment 2: 490,000
Segment 3: 490,000
265 TOTAL: 1,470,000
CY-RSTO1 Canyon Creek Stream Corridor Restoration Segment 1: 472,000
Segment 2: 472,000
Segment 3: 472,000
Segment 4: 472,000
Segment 5: 472,000
Segment 6: 472,000
238 TOTAL: 2,834,000
CK-RSTO1 Clarks Creek Stream Corridor Restoration Segment 1: 470,000
Segment 2: 470,000
Segment 3: 470,000
Segment 4: 470,000
Segment 5: 470,000
Segment 6: 470,000
Segment 7: 470,000
231 TOTAL: 3,287,000

RD-DPO1 Portland Avenue Regional Detention Facility,
Roosevelt Ditch Area 276 3,884,000

CL-ACO1 Clear Creek Floodplain Repetitive Loss Land
Acquisition 345 6,455,000

SW-DPO1 Swan Creek Regional Detention Facility 259 6,455,000
Total Estimated Cost $33,152,200

* indicates the Clear/Clarks Creek Basin share (21.2%) of the estimated cost of a program of County-wide
applicability
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Water Programs Division

Table ES-3
MEDIUM-PRIORITY RECOMMENDED PROJECTS
ID Code Project Title Rating Estimated Cost
Score

PRGO00-12 | Stormwater Facility Design Process 206 21,200 *
SW-SBS03 | Swan Creek 64th Street East Culvert Outfall

Repair . 152 24,000
RD-SWLO01 | 20th Avenue East Drainage Swale,

Roosevelt Ditch 214 29,000
CL-SBS03 | Clear Creek Streambank Stabilization in

vicinity of 49th Street 194 35,000
CL-SBS04 Clear Creek Streambank Stabilization on

West Fork Clear Creek Downstream of 64th

Street E 194 35,000
DU-SBSO01 Diru Creek Streambank Stabilization at 72nd

St East 164 35,000
RY-SBSO01 Rody Creek Streambank Stabilization at

72nd Street East 155 35,000
CL-CRO1 Clear Creek 88th Street E Culvert

Replacement 161 53,000
CL-vCO01 Clear Creek at 104th Street E Vegetation

Control 203 54,000
RY-SBS02 | Rody Creek Streambank Stabilization at

80th Street East 160 66,000
CK-SPO1 Clarks Creek State Hatchery Sedimentation

Basin Retrofit 174 73,000
CL-SBS05 Clear Creek Streambank Stabilization 5000

block of Vickery Avenue East 153 92,000
SW-SBS01 | Swan Creek Streambank/Channel

Stabilization at 72nd Street E Outfall 157 100,000
SQ-VCO01 Squally Creek at Pioneer Way E Vegetation

Control 165 150,000
CL-SBS02 Clear Creek Streambank Stabilization on

East Fork Downstream of 72nd Street E 194 161,000
CY-SBS03 | Canyon Creek Streambank Stabilization on

Reach Upstream of Second Canyon Road

Crossing 163 161,000
CY-SBS01 Canyon Creek Streambank Stabilization on

Reach Downstream of 80th Street East 158 161,000
CY-SBS02 | Canyon Creek Streambank Stabilization on

Reach Downstream of 72nd Street East 153 161,000
CK-PLO1 112th Street East Drainage Improvement

(Woodland Elementary School) 133 180,000

@) Pierce County Public Works & Utilities ES-8 www.piercecountywa.org/water
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‘ MEDIUM-PRIORITY RECOMMENDED PROJECTS - continued ‘

Rating
ID Code Project Title Score Estimated Cost
CL-SBSO01 Clear Creek Streambank Stabilization on
West Fork Downstream of 72nd Street E 194 187,000
CK-ACO1 Clarks Creek Property Acquisition at 104th 188,000
Street East 168
SW-SBS02 | Swan Creek Streambank/Channel 283,000
Stabilization from 72nd Street E to 64th St E 203
WO-SBS01 | Woodland Creek Streambank/Channel 305,000
Stabilization at 84th Street East 150
CY-SBS04 | Canyon Creek Streambank Stabilization
Downstream of Second Canyon Road
Crossing 163 322,000
WO-SBS02 | Woodland Creek Streambank Stabilization at
80th Street E 142 357,000
PH-PLO5 Springfield Pothole Pipeline 124 379,000
CK-PL02 Fruitland Avenue Drainage Improvement -
104th Street E to 96th Street E, Clarks Creek 164 399,000
PH-PLO3 136™ Street Pipeline, 135™ Street Pothole 190 509,000
CY-SLO1 Canyon Creek 58th Avenue East Setback
Levee 165 552,000
SW-SBS04 | Swan Creek Streambank Stabilization Segment 1: 380,000
Downstream of 64th Street East Segment 2: 380,000
Segment 3: 380,000
222 TOTAL: 1,140,000
DU-RSTO1 Diru Creek Stream Corridor Restoration Segment 1: 410,000
Downstream of Pioneer Way East Segment 2: 410,000
Segment 3: 410,000
226 TOTAL: 1,231,000
RY-DPO1 Rody Creek Regional Detention Facility
Expansion 123 1,313,000
CY-DP02 Canyon Creek 90th Street East Detention
(D138-003) 184 1,586,000
PH-PL06 South Hill Pump Station Pipeline to Puyallup
River 181 2,466,000
WO-DPO1 Woodland Avenue Flood Control Phase Il
CIP 155 2,960,000
CL-DPO1 West Fork Clear Creek Regional Detention 163 3,021,000
CY-DPO1 Canyon Creek Regional Detention 174 3,930,000
CL-DPO02 East Fork Clear Creek Regional Detention 163 4,858,000
Total Estimated Cost $27,612,200

* indicates the Clear/Clarks Creek Basin share (21.2%) of the estimated cost of a program of County-wide

applicability
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Table 9.4

LOW-PRIORITY RECOMMENDED PROJECTS

Rating Estimated
ID Code Project Title Score Cost
RY-SWLO01 62nd Avenue East Drainage Swale, Rody Creek 32 17,000
RY-CRO1 Rody Creek at Pipeline Road & 96th Street East
Culvert Replacement 65 19,000
PRGO00-10 Flood Disclosure Statements on Property Titles 128 22,400 *
WO-CR02 Woodland Creek at 80th Street East Culvert
Replacement 88 27,000
RY-CR02 Rody Creek at 98th Street East Culvert
Replacement 89 31,000
PH-PLO1 92nd Ave East Storm Drainage Pipeline, Black
Swamp Pothole 115 34,000
SW-PLO1 84th Street East Pipeline Storm Drain
Replacement, Swan Creek 99 74,000
RY-RDO1 90th Street East at Rody Creek Raise Roadway 84 75,000
CY-FPO1 Canyon Creek Driveway Culvert Replacement 108 89,000
WO-CRO01 Woodland Creek & 72nd Avenue East Culvert
Replacement - 93rd Street East to 96th Street
East 105 102,000
SW-CRO01 Swan Creek 80th Street E Culvert Replacement 82 110,000
CY-RDO02 104th Street East Road Raising & Culvert
Replacement - East Fork of Canyon Creek 99 113,000
CY-RDO1 116th Street East Road Raising - West Fork of
Canyon Creek 97 137,000
CY-ACO1 Canyon Creek Property Acquisition at 5600 block
of 104th Street E 73 204,000
PH-PL02 156th Street East Regional Pipeline 120 288.000
RY-DIVO1 85th Street East Diversion, Rody Creek
120 288,000
DU-DPO1 Diru Creek Regional Detenti
iru Creek Regional Detention 105 2,977,000
Total Estimated Cost $4,607,400

* indicates the Clear/Clarks Creek Basin share of the estimated cost of a program of County-wide applicability
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ES.4.2 Programmatic Recommendations

Most of the recommended programs apply county-wide. Cost estimates for implementing the
programs in the Clear/Clarks Creek Basin have been calculated based on a 21.2% share of the
county-wide costs over ten years. A period of ten years was chosen for estimating costs although
many programs are expected to continue indefinitely. Table ES-4 presents the programmatic
recommendations. Estimated costs with an asterisk denote the Clear/Clarks Creek Basin share of
estimated countywide costs for the program.

ES.4.2 Capital Improvement Project Recommendations
Tables ES-2, ES-3, and ES-4 summarize the recommended Capital Improvement Projects (CIP).
Descriptions of each CIP are provided in Chapter 9, Basin Plan.

TABLE ES-5
Recommended CIP Projects for Clear/Clarks Creek Basin By Project Type
c
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S c
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s 8/ s s 5 2 8 ,/2 £ 8 § E
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Subbasin S 58 08 8 E 2 &g 3 S a3 a5 2 L Est. Cost
Swan Creek 113211 1 8 | $ 10,086,000
Squally Creek 111 $ 150,000
Clear Creek 11512 1 1 11| $ 16,158,000
Canyon Creek 1| 4 2 1] 2 1 1 12 | $ 10,250,000
Rody Creek 2 2|1 1 1] 1 8 | $ 2,787,000
Diru Creek 1 1 1 3 | $ 4,243,000
Woodland Crk 2|21 1 6 | $ 5,221,000
Clarks Creek 1 2 111 5 $ 4,127,000
Potholes 1 6 7 $ 5,427,000
Roosevelt Ditch 1 1 1 1 4 $ 4,276,000
Basin Total 4 (17 | 7 | 9 1 1 1 4 | 9 1 1 6 | 2| 2 65 $ 65595000
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Table ES-6

CIP Solutions to Problems Cross-Reference

RECOMMENDED CAPITAL IMPROVEMENTS
HIGH-PRIORITY

PH-IPO1

128" Street East Infiltration Pond

PROBLEMS ADDRESSED

PH-1 (Flooding, also Water Quality -
instream flows)

CL-RSTO01 | Clear Creek Stream Corridor Restoration CL-1 (Flooding), CL-16 (Water Quality)
RY-RSTO01 | Rody Creek Stream Corridor Restoration RY-16 (Habitat), RY-19 (Water Quality)
PH-PLO4 144th and 94th Avenue Pipeline PH-14 (Flooding), PH-15 (Flooding), PH-
18 (Flooding)
SW-ACO01 Swan Creek at 112th Street Floodplain SW-5 (Flooding), SW-10(Flooding), SW-
Storage/Headwaters Preservation 27 (Water Quality-Instream Flow), SW-
30 (Flooding)
WO- Woodland Creek Stream Corridor Restoration WO-23 (Water Quality, Habitat), WO-29
RSTO1 (Habitat), WO-30 (Habitat), WO-31
(Water Quality)
CY-RSTO01 | Canyon Creek Stream Corridor Restoration CY-25 (Water Quality, Habitat), CY-26
(Habitat)
CK-RSTO01 | Clarks Creek Stream Corridor Restoration CK-1 (Flooding), CK-12 (Water Quality),
CK-13 (Water Quality, Habitat), CK-14
(Water Quality, Habitat), CK-16
(Flooding), CK-21 (Water Quality)
RD-DPO1 Portland Avenue Regional Detention Facility, RD-7 (Flooding)
Roosevelt Ditch Area
CL-ACO1 Clear Creek Floodplain Repetitive Loss Land CL-1 (Flooding)
Acquisition
SW-DPO01 Swan Creek Regional Detention Facility SW-3 (Habitat), SW-4 (Flooding), SW-6

(Flooding), SW-21 (Water Quality,
Habitat), SW-22 (Water Quality, Habitat),
SW-23 (Water Quality, Habitat), SW-30
(Flooding), SW-35 (Water Quality,
Habitat), SW-36 (Water Quality), SW-37
(Water Quality)

@Pierce County Public Works & Utilities
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MEDIUM-PRIORITY

SW-SBS03 | Swan Creek 64th Street East Culvert Outfall SW-21 (Water Quality, Habitat), SW-23
Repair (Water Quality, Habitat),

RD-SWLO01 | 20th Avenue East Drainage Swale, Roosevelt D | RY-5 (Flooding), RY-6 (Flooding)

CL-SBS03 | Clear Creek Streambank Stabilization in vicinity | CL-17 (Habitat, Water Quality), CL-21
of 49th Street (Habitat, Landslide)

CL-SBS04 | Clear Creek Streambank Stabilization on West | CL-17 (Habitat, Water Quality), CL-22
Fork Clear Creek Downstream of 64th Street E | (Habitat, Water Quality)

DU-SBS01 | Diru Creek Streambank Stabilization at 72nd St | DU-11 (Landslide, Habitat, Water
East Quality)

RY-SBS01 | Rody Creek Streambank Stabilization at 72nd RY-14 (Habitat, Water Quality)
Street East

CL-CRO1 Clear Creek 88th Street E Culvert Replacement | CL-5 (Flooding)

CL-vCO01 Clear Creek at 104th Street E Vegetation CL-4 (Flooding, Water Quality)
Control

RY-SBS02 | Rody Creek Streambank Stabilization at 80th RY-3 (Water Quality, Habitat)
Street East

CK-SPO1 Clarks Creek State Hatchery Sedimentation CK-14 (Habitat, Water Quality), CK-15
Basin Retrofit (Habitat, Water Quality)

CL-SBS05 | Clear Creek Streambank Stabilization 5000 CL-33 (Habitat, Water Quality)
block of Vickery Avenue East

SW-SBS01 | Swan Creek Streambank/Channel Stabilization | SW-3 (Habitat, Water Quality), SW-21
at 72nd Street E Outfall (Habitat, Water Quality), SW-35 (Habitat)

SQ-VCO01 Squally Creek at Pioneer Way E Vegetation SQ-4 (Habitat, Water Quality), SQ-6
Control (Flooding, Habitat, Water Quality)

CL-SBS02 | Clear Creek Streambank Stabilization on East CL-17 (Habitat, Water Quality), CL-20
Fork Downstream of 72nd Street E (Habitat, Water Quality)

CY-SBS03 | Canyon Creek Streambank Stabilization on CY-20 (Habitat, Water Quality), CY-23
Reach Upstream of Second Canyon Road (Habitat, Water Quality)
Crossing

CY-SBS01 | Canyon Creek Streambank Stabilization on CY-18 (Habitat, Water Quality), CY-23
Reach Downstream of 80th Street East (Habitat, Water Quality)

CY-SBS02 | Canyon Creek Streambank Stabilization on CY-22 (Habitat, Water Quality), CY-23
Reach Downstream of 72nd Street East (Habitat, Water Quality)

CK-PLO1 112th Street East Drainage Improvement CK-9 (Flooding)
(Woodland Elementary School)

CL-SBS01 | Clear Creek Streambank Stabilization on West | CL-17 (Habitat, Water Quality), CL-10
Fork Downstream of 72nd Street E (Habitat, Water Quality)

CK-ACO1 Clarks Creek Property Acquisition at 104th CK-2 (Flooding)
Street East

SW-SBS02 | Swan Creek Streambank/Channel Stabilization | SW-4 (Habitat, Water Quality),
from 72nd Street E to 64th St E SW-21 (Habitat, Water Quality)

WO- Woodland Creek Streambank/Channel WO-24 (Habitat, Water Quality),

SBSO01 Stabilization at 84th Street East WO-25 (Habitat, Water Quality),

WO-26 (Habitat, Water Quality)
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MEDIUM-PRIORITY - continued

CY-SBS04 | Canyon Creek Streambank Stabilization CY-21 (Habitat, Water Quality), CY-23
Downstream of Second Canyon Road Crossing | (Habitat, Water Quality),
WO- Woodland Creek Streambank Stabilization at WO-26 (Habitat, Water Quality), WO-27
SBS02 80th Street E (Habitat, Water Quality),
PH-PLO5 Springfield Pothole Pipeline PH-7 (Flooding)
CK-PL02 Fruitland Avenue Drainage Improvement - CK-10 (Flooding)
104th Street E to 96th Street E, Clarks Creek
PH-PLO3 | 136" Street Pipeline, 135" Street Pothole PH-3 & PH-4 (Flooding)
CY-SLO1 Canyon Creek 58th Avenue East Setback CY-1 (Flooding), CY-5 (Flooding), CY-6
Levee (Flooding)
SW-SBS04 | Swan Creek Streambank Stabilization SW-21 (Habitat, Water Quality), SW-24
Downstream of 64th Street East (Habitat, Water Quality), SW-35 (Habitat,
Water Quality)
DU-RSTO01 [ Diru Creek Stream Corridor Restoration DU-9 (Water Quality), DU-10 (Water
Downstream of Pioneer Way East Quality, Habitat)
RY-DPO1 Rody Creek Regional Detention Facility RY-14 (Water Quality, Habitat)
Expansion
CY-DP02 | Canyon Creek 90th Street East Detention CY-1 (Flooding), CY-6 (Flooding), CY-18
(D138-003) (Habitat, Water Quality)
PH-PL06 South Hill Pump Station Pipeline to Puyallup PH-23 (Flooding)
River
WO-DP01 | Woodland Avenue Flood Control Phase Il WO-1 (Flooding), WO-2 (Flooding), WO-
5 (Flooding), WO-24 (Habitat, Water
Quality, WO-25 (Habitat, Water Quality),
WO-26 (Habitat, Water Quality)
CL-DPO1 West Fork Clear Creek Regional Detention CL-5 (Flooding), CL-17 (Habitat, Water
Quality, Flooding), CL-19 (Habitat, Water
Quiality), CL-21 (Habitat, Water Quality),
CL-22 (Habitat, Water Quality)
CY-DPO1 Canyon Creek Regional Detention CY-1 (Flooding), CY-6 (Flooding), CY-18
(Habitat, Water Quality)
CL-DPO02 East Fork Clear Creek Regional Detention CL-17 (Habitat, Water Quality, Flooding),
CL-20 (Habitat, Water Quality), CL-21
(Habitat, Water Quality), CL-22 (Habitat,
Water Quality)
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CLEAR/CLARKS CREEK BASIN PLAN

LOW-PRIORITY

RY-SWLO01 | 62nd Avenue East Drainage Swale, Rody Creek | RY-5 (Flooding), RY-6 (Flooding)
RY-CRO1 Rody Creek at Pipeline Road & 96th Street East | RY-7 (Flooding)
Culvert Replacement
WO-CR02 | Woodland Creek at 80th Street East Culvert WO-8 (Flooding, Habitat)
Replacement
RY-CR02 Rody Creek at 98th Street East Culvert RY-8 (Flooding)
Replacement
PH-PLO1 92nd Ave East Storm Drainage Pipeline, Black | PH-6 (Flooding)
Swamp Pothole
SW-PLO1 84th Street East Pipeline Storm Drain SW-16 (Flooding)
Replacement, Swan Creek
RY-RDO1 90th Street East at Rody Creek Raise Roadway | RY-17 (Flooding)
CY-FPO1 Canyon Creek Driveway Culvert Replacement CY-28 (Habitat)
at Pioneer Way East
WO-CR01 | Woodland Creek & 72nd Avenue East Culvert WO-6 (Flooding)
Replacement - 93rd Street East to 96th Street
East
SW-CRO01 | Swan Creek 80th Street E Culvert Replacement | SW-1 (Flooding, Habitat)
CY-RDO02 104th Street East Road Raising & Culvert CY-10 (Flooding)
Replacement - East Fork of Canyon Creek
CY-RDO1 116th Street East Road Raising - West Fork of | CY-3 (Flooding)
Canyon Creek
CY-ACO1 Canyon Creek Property Acquisition at 5600 CY-30 (Flooding)
block of 104th Street E
PH-PL02 156th Street East Regional Pipeline PH-15 (Flooding)
DU-DPO1 Diru Creek Regional Detention DU-9 (Habitat, Water Quality
@) Pierce County Public Works & Utilities ES-15 www.piercecountywa.org/water
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EXECUTIVE SUMMARY CLEAR/CLARKS CREEK BASIN PLAN

ES.4.3 Implementation Strategy
Implementation of the recommended actions will generally follow the prioritization groupings of
high, medium, and low and a logical order of sequencing.

To ensure that the full benefits of all projects are realized, implementation will not follow the
exact sequence of the first project to the last project in the High category, followed by the first
action in the Medium category, and so forth.

Several factors exist that will result in implementation of actions that are not in the exact
sequence as depicted in the projects and programs prioritized by the benefit and ranked by cost
table. These factors include the following:

e Available funds

e Contingent projects?

e Available staff and professional service needs

e Cooperation from private landowners

e The best implementer may be an agency other than Pierce County Public Works and Utilities
¢ New information, regulations or emerging issues

e Coordination with other agencies and/or jurisdictions

Economic Development Criteria

Implementing projects and programs recommended in the Basin Plan is expected to reduce flood
hazards, and preserve or protect water quality and floodplain habitat. Collectively and
individually, these projects are aimed at protecting Pierce County’s quality of life. Projects and
programs in the Basin Plan will:

e Afford resource protection as the community develops
e Preserve, enhance or protect natural floodplain functions
e Balance structural and nonstructural approaches
e Reduce potential County environmental liabilities
e Help achieve environmental compliance and long term sustainability
Collectively, these attributes help make Pierce County a livable community where quality of life

and natural amenities and functions offer economic incentives to businesses and individuals to
locate or stay in the County.

2 Contingent projects include projects such as stream restoration projects intended to reduce flood hazards and
improve aquatic habitat, and culvert replacement projects intended to improve fish passage. These projects will
provide their full benefit after all downstream fish passage barriers are removed, and should be sequenced
accordingly.
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EXECUTIVE SUMMARY CLEAR/CLARKS CREEK BASIN PLAN

In addition to the preceding factors, Water Programs will consider the following criteria in
developing its annual proposed capital facilities plan updates:

e Is the project located in an employment center zone (or handle flow from those zones)?

e Is the project located in another type of commercial zone (or handle flow from those zones)?
e Will the project reduce permitting timelines for industrial/commercial projects?

¢ Will the project assure access to an employment center via road and /or rail?

o Will the project increase the supply of developable property?

o Will the project reduce overall development costs?

e Are there partners willing to contribute to the development costs of the project?

e Does the project allow / provide for land development?

In light of these and other factors, following action on the Basin Plan, Pierce County will
develop an implementation strategy designed to sequence, schedule, and assign resources for the
various recommended actions. This implementation strategy will be developed in collaboration
and coordination with other potential implementers and in consideration of available financial
and staff resources. The implementation strategy will include performance measurements and
provide for periodic evaluation of progress.
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INTRODUCTION CLEAR/CLARKS CREEK BASIN PLAN

CHAPTER ONE
Introduction

Pierce County Public Works and Utilities - Water Programs Division (Water Programs), is
responsible for surface water management in unincorporated Pierce County. In carrying out this
responsibility, Water Programs plans, designs, secures permits for, builds and maintains storm
drainage and surface water management facilities. Water Programs also identifies non-structural
solutions to surface water problems such as monitoring needs, enforcement, regulatory changes,
or services. As one agency of Pierce County government, Water Programs advises and works
with other agencies, other jurisdictions, and with private interests to ensure that storm drainage
and surface water issues are dealt with by appropriate parties as close as possible to the source of
the problem. Related responsibilities include compliance with the stormwater quality
requirements of the federal Clean Water Act, the County’s Stormwater National Pollution
Discharge Elimination System (NPDES) Permit, and the habitat protection requirements of the
federal Endangered Species Act. Other related responsibilities consist of river levee
maintenance, stream gauging, water quality monitoring, gathering of rainfall data, emergency
response during floods, water supply planning and public information. Fees paid by property
owners in unincorporated Pierce County and grant funds pay for these facilities and services.

1.1 Basin Planning Program

Water Programs is preparing a series of basin plans to identify and prioritize facilities
improvements projects and other Water Program activities in individual drainage basins. Basin
plans comprehensively tackle flooding, water quality and habitat aspects of surface water
management in the major stream systems of the non-federal lands within the County. The basin
plans will update the county-wide Pierce County Storm Drainage and Surface Water
Management Plan (Montgomery Engineers Inc., 1991)(a.k.a., 1991 Update) by identifying and
addressing the flooding, water quality and stream habitat problems in a particular drainage basin
in more detail than was possible in 1991. They incorporate the requirements of major federal,
State and Pierce County laws, regulations and policies enacted since the 1991 Plan, such as the
State Growth Management Act, NPDES requirements of the federal Clean Water Act, and the
fish listings under the federal Endangered Species Act (ESA). The basin plans will be
implemented primarily through Water Programs activities. However, Water Programs will share
information from basin plans to convey issues and needs that might most effectively be dealt
with by other agencies and jurisdictions.

Figure 1-1 shows the location of the Clear/Clarks Creek Basin relative to the other 25 drainage
basins in the County. The Clover Creek Basin, Mid-Puyallup Basin and Hylebos Basin lie
adjacent to the Clear/Clarks Creek Basin. Of these basins, basins plans have been prepared for
the Muck Creek Basin, Clover Creek Basin, Gig Harbor Basin and Mid-Puyallup Basin. Other
basin plans will follow.
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INTRODUCTION CLEAR/CLARKS CREEK BASIN PLAN

Basin plans identify existing conditions that affect storm drainage and surface water, forecast
future drainage conditions, identify potential solutions, and evaluate alternatives to the degree
that they achieve objectives or create probable significant environmental impacts.

The basin plans concentrate on remedies for frequently flooded areas, water quality problems,
fish and wildlife habitat protection, and other surface water management concerns in the
unincorporated parts of Pierce County. Drainage facilities within cities and towns, national
forests, parks, and military bases are not within the scope of basin plans unless they affect
drainage conditions in unincorporated areas.

Basin plans are used to develop capital improvement, maintenance and repair, property
acquisition, and program schedules and budgets. The planning process is divided into three
phases:

Phase 1 is the basin characterization phase. It consists of inventorying and documenting
existing conditions, such as flooding, water quality and habitat problems; existing storm
drainage and surface water management facilities; regulatory environment; existing and
future land use; stream flow characteristics; stream reaches and associated wetlands; other
critical areas; the creek’s ability to support various fish species; and the fish species present.

Phase 2 is the plan development and adoption phase. It builds on the findings of Phase 1 by
correcting information, performing hydrologic and hydraulic analyses based on planned
future conditions, filling information gaps, investigating problems, identifying solutions, and
recommending solutions. This document is the culmination of Phase 2.

Phase 3 is the implementation, monitoring and plan update phase.

1.2 Clear/Clarks Creek Basin Plan

The Clear/Clarks Creek Basin Plan is the storm drainage and surface water management plan
specific to the Clear/Clarks Creek Basin. It presents the results of the Clear/Clarks Creek Basin
planning process. The Basin Plan includes an updated Characterization Report from Phase 1, as
chapters one through five. Added are chapters six, seven, and eight, which document the
analysis of problems, such as the results of hydrologic and hydraulic modeling used to estimate
the amount of stormwater and stormwater volume peaks where flooding or other problems occur.
Chapter Nine recommends capital improvement projects and programmatic solutions (non-
structural measures, such as recommendations to amend certain regulations) to solve existing and
projected future stormwater problems.

1.2.1 Study Area

The Clear/Clarks Creek Basin drains approximately 32.9 square miles (21,038 acres) of north-
central Pierce County, of which 27.4 square miles (83 percent) exist within unincorporated
Pierce County. The remaining 5.5 square miles (17 percent) lie in the cities of Tacoma and
Puyallup.
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INTRODUCTION CLEAR/CLARKS CREEK BASIN PLAN

The Clear/Clarks Creek Basin is part of Washington State Water Resource Inventory Area
(WRIA) 10, the Puyallup-White River Basin. The Basin is an amalgamation of four contiguous
drainage basins, knit together for cost-efficiency and in consideration of interconnecting drainage
improvements. The four basins are as follows:

¢ Roosevelt Ditch Drainage Area, areas draining to Roosevelt Ditch

e Clear Creek Drainage Basin, areas draining to Clear Creek

e Clarks Creek Drainage Basin, areas draining to Clarks Creek

¢ Potholes Drainage Area, areas draining to the potholes on South Hill

Clear and Clarks Creeks generally flow north before discharging into the Puyallup River at
points east of the City of Tacoma. Clear Creek drains the western portion of the Basin. Clarks
Creek drains the eastern portion of the Basin, including a portion of the City of Puyallup. The
major tributaries to Clear Creek include Swan Creek, Squally Creek, and Canyon Creek. The
major tributaries to Clarks Creek include Rody Creek, Meeker Ditch, Diru Creek, and Woodland
Creek. The Clear/Clarks Creek Basin also includes the Pothole area, an 8.3-square-mile
originally internally drained area on South Hill.

Roosevelt Ditch Drainage

Swan Creek
Squally Creek
Clear Creek
Canyon Creek

Clear Creek Basin

Rody Creek

Diru Creek
Woodland Creek
Clarks Creek

Clarks Creek Basin

e Afdem ¢ Candlewood-Manorwood
¢ Black Swamp e TipTop
o Capital o Lower 144" Street
Heritage Glen e Alderwood
Potholes th th
o 128" Street e Upper 144" Street
e Meridian Street e Springfield
o 135" Street o South Central
e 117" Street e 110" Avenue
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INTRODUCTION CLEAR/CLARKS CREEK BASIN PLAN

1.2.2 Description of Subbasins

Subbasins are the planning units of the basin plans. They are derived by dividing the stream
basin into subbasins, then further dividing the subbasins into smaller and more manageable
subbasins, generally on the basis of stream reaches. The division is one of the first steps in the
basin planning process. Although for this study the “Basin” is referred to as the Clear/Clarks
Creek Basin, for planning purposes it includes the two creek drainage basins, the potholes area of
South Hill, and the Roosevelt Ditch drainage area. These drainages constitute the major
subbasins of the planning area.

First, each basin in the Clear/Clarks Creek Basin was divided into subbasins:

e Clear Creek Basin was divided into four subbasins: Swan Creek, Squally Creek, Clear Creek,
and Canyon Creek.

e Clarks Creek Basin was divided into four subbasins: Rody Creek (sometimes referred to as
“unnamed tributary to Clarks Creek”), Diru Creek, Woodland Creek, and Clarks Creek.

e Pothole Basin was divided into 16 named subbasins; each one a separate “pothole” area.

e Next, each of the eight stream subbasins of Clear Creek and Clarks Creeks were divided into
31 smaller, more manageable, planning units based on stream reaches as described in Section
4.7, Aquatic and Riparian Habitat.

Some of the Pothole subbasin boundaries and names were based on information from the South
Hill Drainage Improvements Report (Pierce County, 2001). The overall Clear/Clarks Creek
Basin boundary (including the Pothole areas) delineation came from Pierce County and was not
modified as part of this study.

1.2.3 Key Elements of the Basin Plan
Key elements addressed in the Clear/Clarks Creek Basin Plan are:

Existing Conditions
e Characterization of topography, soils, current and future flow volumes, water quality,
habitat and land cover factors influencing surface water runoff

Problems

e Flooding due to surface water and/or groundwater

e Surface water quality impairment related to stormwater runoff
e Stream and riparian habitat degradation due to stormwater

Impacts
e Loss of beneficial uses (recreation, water supply, habitat, and drinking water, etc.)

e Negative effects of stormwater runoff on the ability to meet federal, State and local
regulations

e Property damage from flooding, inadequate drainage or high groundwater

e Threats to public health and safety (road inundation, impaired surface water quality and
drinking water quality, etc.)

@Pierce County Public Works & Utilities 1-6 www.piercecountywa.org/water
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Solutions

e Capital projects (e.g., flood control facilities, creek and watershed restoration, etc.,
related to storm drainage)

e Direct or indirect control of land use impacts (e.g., zoning, buffers, and stormwater

facility design standards, etc.)

Basin-specific development standards (e.g., discharge rates and volume control)

Storm drainage system maintenance activities

Additional research or on-going monitoring

Others as appropriate

1.3 Statement of Purpose

The purpose of the Clear/Clarks Creek Basin Plan is to establish the actions Pierce County will
take and what is needed to reduce flood hazards and other storm drainage problems, protect
water quality, and to protect fish and wildlife habitat in the Clear/Clarks Creek drainage basin.
Recommended actions reflect the physical characteristics of the Basin; the laws, policies and
regulations that apply to surface water management in Pierce County; the preferences of citizens
in the County and in the Clear/Clarks Creek Basin; and the character of existing land use and
planned growth as set out in the Comprehensive Plan for Pierce County, Washington.

1.4 Goals and Objectives

Water Programs drew up general goals and objectives for basin plans as presented in Table 1-1
to promote consistency between basin plans. The goals and objectives form the base evaluation
criteria for selection of recommended facilities, policies, and surface water management program
modifications from among the various alternatives. They also permit the facilities recommended
by basin plans to be compared and ranked with one another.

@Pierce County Public Works & Utilities 1-7 www.piercecountywa.org/water
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TABLE 1-1
Goals of the Clear/Clarks Creek Basin Plan

Goal

Objectives

Reduce flood
hazards

Incidents of property loss and repeat damage are reduced.
Streams will not be adversely impacted by flood events.

Pierce County standing under the Federal Emergency Management Agency
Community Rating System is improved.

New development is located outside of flood-prone area.

Improve fish &
wildlife habitat

Number of stream miles available for wild, native fish populations is increased.

Population numbers of species listed as endangered or threatened under the
Federal Endangered Species Act (ESA) are maintained or increased.

Quality and quantity of available wetland, riparian, and upland habitat is improved.

Improve water quality

State Surface Water Quality Standards (WAC 173-201a) are met or exceeded.
Number of impaired (303d listed) waterbodies is reduced.

Pierce County is in compliance with its NPDES permit for stormwater by meeting
permit terms and conditions to the maximum extent practicable.

Risk of groundwater contamination is reduced.
Rates of erosion are reduced.

Demonstrate
coordinated &
responsible use of
public resources

Cost of maintaining stormwater facilities is reduced.
Project value is favorable when measured against costs and benefits.

Polls demonstrate that public awareness of flooding, habitat, and water quality
issues has increased.

Monitoring and enforcement programs demonstrate an increase in services per
dollar spent.

Basin plan implementation also implements elements of other Pierce County plans.

Other agencies and jurisdictions use basin plan findings in planning their activities.

Influence location &
methods for new
development

New development in flood-prone, riparian, or significant habitat areas is prohibited.
Low Impact Development techniques are widely used.
Effective BMPs are identified and widely used.

Sources: Guidance for Basin Planning, Pierce County Water Programs, June 2000., Pierce County Public Works &

Utilities, Water Programs; Pierce County Storm Drainage and Surface Water Management Advisory Board, June 2005
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CHAPTER TWO
Applicable Programs, Policies, and Regulations

Numerous federal, State of Washington and local regulations, laws, policies and programs affect
how stormwater and surface water are managed in unincorporated Pierce County. This chapter
describes those pertinent to the Clear/Clarks Creek Basin with an emphasis on coordination with
other programs and consistency with adopted policies and plans. Chapter Two presents federal
regulations and programs first followed by those of the State of Washington (State), Pierce
County (County), and other agencies respectively.

2.1 Federal Regulations, Policies and Programs

2.1.1 Clean Water Act

National Pollutant Discharge Elimination System (NPDES)

In 1987, amendments to the Federal Clean Water Act (CWA) required the Environmental
Protection Agency (EPA) to promulgate regulations for storm water discharges. EPA defined
certain stormwater discharges as point source discharges subject to federal regulations under the
National Pollutant Discharge Elimination System (NPDES) Permit Program. Two broad areas
were created as follows:

1. "Stormwater Discharges Associated with Industrial Activity"

2. "Municipal Separate Storm Sewer Systems™ in two phases. Phase | applies to municipalities
with populations greater than 100,000 people. Phase Il requirements, expected to be
implemented by 2006, apply to municipalities with populations of 10,000 people or more and
certain urban areas.

EPA delegated responsibility for implementation of the NPDES permit program to the
Washington State Department of Ecology (Ecology).

Ecology issued the “Phase I” NPDES permit for the South Puget Sound Water Quality
Management Area (which includes Pierce County) in July 1995. It was administratively
extended in 2000 pending development of a “Phase I1” permit.

The NPDES stormwater permit requires that permit holders control pollutants in stormwater to
the maximum extent practicable, primarily by implementing a stormwater management program,
a functional component of which is the basin plans. Ecology approved the Pierce County’s
Stormwater Management Program in 1998. Required elements include:

¢ A program to control runoff from new development, redevelopment, and construction sites
e Treatment and source control measures for existing commercial and residential areas
e An operation and maintenance program for new and existing stormwater facilities

e Practices for maintaining public streets and highways to reduce stormwater runoff impacts

@Pierce County Public Works & Utilities 2-1 www.piercecountywa.org/water
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e A program to include water quality considerations in flood management projects
e A program to reduce pollutants from pesticide and fertilizer use

e A program to detect, remove, and prevent illicit discharges to the municipal separate storm
sewer system

e A program to reduce stormwater pollution from industrial facilities that discharge into the
separate storm sewer system. An educational program for residents, businesses, industries,
construction contractors, government employees, and others

e A monitoring plan to determine the effectiveness of program activities
¢ Reporting requirements

e Coordination among jurisdictions sharing water bodies

Effect of the Current Stormwater NPDES Permit on the Clear/Clarks Creek Basin Plan
Recommendations of the basin plan must adhere to the County’s Stormwater NPDES Permit
requirements cited above and provisions of the Pierce County Stormwater Management Plan.
For a description of inter-jurisdictional coordination, see Chapter Three. Chapter Four describes
existing water quality conditions. Chapter Six analyzes water quality problems and presents
alternative solutions. Chapter Nine contains the recommendations for addressing water quality
problems most cost-effectively.

Section 303(d) List and Total Maximum Daily Loads (TMDLS)

Section 303(a, b, and c) of the Clean Water Act requires that states establish standards to protect
the quality of the waters of the United States.

Ecology classified all major bodies of water in Washington based on their current or potential
beneficial uses and established a set of water quality standards for each class. Section 303(d) of
the CWA requires Ecology to prepare a list of waterbodies that are not meeting, or will not meet
water quality standards, after application of the required technology-based effluent limits.

Ecology submitted its candidate Section 303(d) list for 1998 to EPA in June 1998. Clear Creek,
Clarks Creek, Swan Creek, and Diru Creek were on the list as water bodies that do not meet the
standards (for additional information, see Chapter Four, “Existing Conditions, Water Quality™).

If a waterbody is not in compliance with standards for a particular pollutant, the CWA requires
that a total maximum daily load (TMDL) of the pollutant be calculated. The TMDL is the
maximum amount of the pollutant that can be discharged to the waterbody without violating the
water quality standard for the pollutant.

Limits for all pollutant sources discharging to the water body are adjusted downward until the
TMDL can be met.

Effect of 303(d) listings and TMDLs on the Clear/Clarks Creek Basin Plan

The timing of activities has implications for basin planning. Pierce County’s NPDES stormwater
permit requires that the stormwater management program be amended to take into account
TMDLs within 4 months of their promulgation. If a basin contains a water body that is on the
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Section 303(d) list but has not yet had a TMDL calculated, then the basin planning effort should
anticipate the TMDL and focus on water quality control measures that address the listed
pollutant(s).

A TMDL for fecal coliform bacteria is being developed by the City of Puyallup as part of their
Clarks Creek Pollution Reduction project. As of November 2003, monitoring has been
completed, but no TMDL has been calculated. Nevertheless, recommendations for the Clarks
Creek Basin should contain various measures to minimize the likelihood of fecal coliform in
stormwater runoff from County drainage areas.

Capital improvement projects and other control measures recommended for the drainage areas of
streams identified in the 1998 303(d) list should be designed with the objective of removing the
stream and listed parameter from the 303(d) list.

Section 404 Wetland Fill Permits

Section 404 of the CWA regulates placement of fill in waters of the United States. For the
purposes of Section 404, waters of the United States are defined as wetlands adjacent to streams
with flow greater than five (5) cubic feet per second and isolated wetlands greater than one acre
that are hydraulically connected to regulated streams. Storm drainage projects that involve
filling or work in small areas of wetlands may be permitted under one of several nationwide
general permits. An individual permit, subject to a broader level of review, must be obtained for
projects that that exceed the limits for nationwide permits.

Section 404 is administered by the U.S. Army Corps of Engineers (Corps); the Corps’ Seattle
District is responsible for issuing Section 404 permits in Pierce County. Because the goal of
Section 404 is to avoid any net loss of wetlands, some of the projects identified in Pierce
County’s 1991 Plan have proven more costly to build than estimated. In general, capital projects
that adversely effect wetlands should be avoided.

Effect of Section 404 Regulations on the Clear/Clarks Creek Basin Plan

Wetland protections argue for several basin plan approaches. First, wherever possible wetlands
can be acquired to conserve the natural stormwater runoff and flood storage capacities they
provide. Second, the cost estimates of future storm drainage facilities should include the costs of
compensatory mitigation. Third, basin plans can identify new programs or program revisions
designed to protect existing wetlands or create wetlands. Fourth, basin plan recommendations
can be prioritized in part upon the extent to which wetland protection and enhancement can be
achieved.

2.1.2 Endangered Species Act

The Endangered Species Act (ESA) directs the U.S. Fish and Wildlife Service (USFWS) and the

National Oceanic and Atmospheric Administration (NOAA) Fisheries1 to promulgate a list of
endangered and threatened species and designate critical habitat for the listed species. Listed
species with the greatest potential to affect surface water management in Pierce County are the
chinook salmon (listed as threatened in March 1999) and the bull trout (listed as threatened in

1 NOAA Fisheries was previously called the National Marine Fisheries Service (NMFS).
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October 1999). NOAA Fisheries has indicated that additional salmonid species may be listed in
the next few years. Chinook salmon are found in the Clear/Clarks Creek Basin (see Section 4.7).

Section 9 of the ESA prohibits “taking” of endangered species. To “take” means “to harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any
such conduct”. The regulation explains that “harm” may include “significant habitat
modification where it actually kills or injures wildlife by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering”.

If a proposed action is federally funded, or if it requires a permit from a federal agency, and if it
could have an effect on a listed species, then Section 7 of the ESA requires the involved federal
agency to consult with USFWS or NOAA Fisheries. After consultation, USFWS or NOAA
Fisheries issues a biological opinion regarding the effects of the action. If USFWS or NOAA
Fisheries finds that the action could jeopardize the continued existence of the species, the action
cannot be permitted. If USFWS or NOAA Fisheries finds that the continued existence of the
species is not jeopardized, then one of the agencies will issue an “Incidental Take Statement” and
allow the action to proceed.

Section 4(d) of the ESA requires USFWS and NOAA Fisheries to adopt regulations as necessary
to conserve the species listed as threatened. USFWS typically applies the Section 9 “take”
prohibitions directly to threatened species. NOAA Fisheries typically promulgates “4(d) rules”
that identify specific activities that can be conducted without constituting an unlawful take of the
threatened species.

Pierce County has policies and programs that help to preserve and restore salmon habitat. The
County is implementing early actions to preserve and restore salmonid habitat in coordination
with King and Snohomish Counties. NOAA Fisheries has approved a set of transportation
maintenance procedures that if followed protect transportation maintenance projects from
liability under ESA. Other early actions include culvert replacements to improve fish passage
and restoration and acquisition of key habitats.

Effect of ESA on the Clear/Clarks Creek Basin Plan

The salmonid listings have a broad effect on storm drainage and surface water management
plans. Water quantity and water quality, as crucial features of fish habitat affected by the ways
of solving flooding and storm drainage problems, must be addressed to protect listed species.
Coordination with the varied agencies working on fish habitat initiatives should be reflected in
recommended solutions to prevent overlap or duplication of effort.

2.1.3 National Flood Insurance Program

In 1968, the U.S. Congress initiated the National Flood Insurance Program (NFIP) (Chapter 44
CFR) under the National Flood Insurance Act to relieve the burden of disaster relief on the
national treasury and state and local tax bases. The NFIP is administered by the Federal
Insurance Administration (FIA), which is part of the Federal Emergency Management Agency
(FEMA). The NFIP makes available affordable flood insurance to communities that adopt
approved floodplain management regulations. Communities that do not participate in the NFIP
do qualify for certain flood disaster relief. FEMA’s Flood Insurance Rate Maps (FIRMSs) form
the basis for critical area zoning for flood hazards.
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Pierce County participates in the NFIP. Flood hazard management regulations are codified in
Title 17A.50 of the County Code and criteria and procedures are laid out in Chapter Nine of the
Pierce County Stormwater Management and Site Development Manual. Federally subsidized
flood insurance is available to local residents. To continue coverage, the County must remain in
the NFIP and maintain minimum floodplain management regulations. FEMA requires a
certification letter for any revisions to a FIRM. Certification activities include stream channel
modifications, installation of culverts, and bridge construction.

Community Rating System (CRS)

As a reward for communities willing to do more than meet minimum NFIP requirements by
taking actions to minimize flood losses and promote public awareness of flood hazards, FEMA
created the Community Rating System (CRS). Community participation in the CRS is
voluntary. The CRS offers reduced insurance rates based upon the class rating of a community.
The CRS contains ten classes. “Class 1” gives the greatest insurance premium reduction. A
“Class 10” community receives no premium reduction. Pierce County was the first county in the
nation to earn a “Class 5” rating.

Effect of the NFIP and the CRS on the Clear/Clarks Creek Basin Plan

Basin plans serve as part of the flood hazard mitigation plan for Pierce County. To serve in
meeting the prerequisites for a “Class 4” rating, the Clear/Clarks Creek Basin Plan has been
developed to meet or exceed the following criteria:

Floodplain Management Planning Elements - CRS Planning Steps
e Organize — Use a steering committee of department staff

¢ Involve the public — Engage people living and working in floodplains to identify
problems, community goals and alternatives that will solve problems

e Coordinate with other local governments in the planning area, state and federal agencies,
Indian tribes, and other Pierce County departments and programs

e Assess the hazard(s)

e Assess the problem(s)

e Set goals

e Review possible activities
e Draft an action plan

e Adopt the plan

e Implement the plan, evaluate it periodically, and revise it as needed to keep it current and
effective
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TABLE 2-1
Federal and State Laws and Regulations
and Clear/Clarks Creek Basin Plan

Law or Regulation Application to the Clear/Clarks Creek Basin

Federal Laws

Clean Water Act. Section 402 National | Pierce County Stormwater NPDES Permit, consistency with
Pollutant Discharge Elimination System | coordination requirement,

(NPDES)

Clean Water Act. Section 303(d) Total Must consider ways of reducing stormwater contributions to

Maximum Daily Load (TMDL) Listing pollutant loads

Clean Water Act. Section 404 Permit Pierce County provides direction for basin plans to avoid

Requirements for Wetland Filling recommendations that would have negative impacts on
wetlands

Endangered Species Act Consistency between the basin plan & Tri-County Endangered

Species Act Response
Implementation of the Puyallup WRIA Conservation Plan

National Flood Insurance Program Acknowledgement of the programs initiated with the
Consistency with NFIP objectives and CRS standard Pierce
County Flood Hazard Management Code

State Laws, Plans & Regulations

Water Quality Standards Analyze water quality and develop projects & programs toward
maintaining water quality standards and anti-degradation rule

Puget Sound Water Quality Drainage development standards; Stormwater Management

Management Plan Manual; Stormwater Pollution Control Manual

Growth Management Act Critical areas regulations, consistency between
comprehensive plans and capital improvement plans required

State Environmental Policy Act Environmental review for basin plan and individual projects

Shoreline Management Act Pierce County Shoreline Master Program (adopted as WAC)

State Hydraulic Code Hydraulic Project approvals required for in-stream work

Watershed Management Act N/A

The Non-Point Rule Lower Puyallup WRIA Watershed Action Plan

Source: Pierce County Water Programs

2.1.4 Settlement Agreement with the Puyallup Tribe

In 1989, the U.S. Congress passed the “Agreement between the Puyallup Tribe of Indians, Local
Governments in Pierce County, the State of Washington, the United States of America, and
certain private property owners” (Settlement Agreement). Pierce County signed the Settlement
Agreement in 1988. In the Settlement Agreement, the County agreed that, “The Tribe’s treaty
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fishery must be managed to achieve increased salmon and steelhead production, including
protection of necessary habitat, while providing for residential, commercial, industrial and other
development, natural resource use, and protection of lives and property from flooding.”

The County promised to consult with the Tribe when amending land use and resource plans lying
within the 1873 Survey Area (See Figure 1.2, Study Area). Consultation consists of notifying
the Tribe of the proposal, giving an opportunity for consultation and discussion, and making
good faith efforts to accommodate the concerns of the Tribe in rendering its decision.

Effect of the Settlement Agreement on the Clear/Clarks Creek Basin Plan

The Settlement Agreement underscores the basin plan objective of protecting and enhancing fish
habitat through stormwater management activities. It imposes an obligation for the parties to
consult with one another as set out in Document 7 of the Settlement Agreement.

2.2 State Regulations, Plans and Permits

2.2.1 State Water Quality Standards

Washington Administrative Code (WAC) 173-201A and 173-200 affect the discharge of
stormwater to surface water and groundwater, respectively, by establishing water quality
standards for each of the different classes of water and articulating the federal anti-degradation
policy. WAC 173-200 also calls for designation of special groundwater protection areas based
on unique characteristics (e.g., aquifer recharge areas, wellhead protection areas, or sole source
aquifers). Chapter Four describes the water quality standards and how well the Mid-Puyallup
Basin streams achieve the standards.

In July 2003, Washington adopted a new set of water quality standards. The new standards
cannot be used until they are approved by EPA, which is expected in 2004. Updated rules
establish standards for temperature to protect temperature-sensitive fish, such as bull trout and
Dolly Varden. A new indicator (enterococci) will be used to measure the amount of bacteria in
marine waters that are not used for shellfish harvesting. New values for ammonia in waters
without salmon species have been added.

Ecology will classify fresh waters by actual use (such as fish habitat, swimming and water
supply), rather than by class (AA, A, B, C and Lake classes), to make the standards less
complicated to interpret and provide future flexibility as the uses of a waterbody evolve.

Effect of Water Quality Standards on the Clear/Clarks Creek Basin Plan

Storm drainage planning considers ground and surface water quality standards along with other
factors when developing specific capital improvement alternatives, such as a large regional
infiltration basin. This is largely because the standards are the foundation for other water quality
programs such as NPDES permits, water clean-up plans (also known as TMDLSs), and 401 Water
Quality Certifications. Water quality standards are also used as benchmarks for developing
recommendations for non-structural solutions.
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2.2.2 Aquifer and Wellhead Protection

The Safe Drinking Water Act of 1974 (SDWA) transferred responsibility for regulation of
drinking water to the EPA and called on the EPA to take a number of steps to protect the quality
of the nation’s drinking water supplies. EPA has set maximum contaminant levels (MCL) in
drinking water for more than 100 substances. Section 1424(e) of the SDWA established a Sole
Source Aquifer Program. EPA was authorized to identify aquifers that are the only or principal
source of drinking water for an area. The program also calls for EPA to review all federally
funded projects planned for the area. Based on the review, the EPA administrator may withhold
federal financial assistance for projects determined to be potential threats to a designated aquifer.
The Clear/Clarks Creek Basin lies in a designated sole source aquifer.

In 1986, a new provision of the SDWA (Section 1428) required every state to develop a
wellhead protection program to guard the quality of groundwater bodies used for water supply so
that water arrives at a well uncontaminated. The Tacoma-Pierce County Health Department
administers the wellhead protection program in Pierce County.

Effect of Aquifer and Wellhead Protection Regulations on the Clear/Clarks Creek Basin Plan

Basin plans take into account the locations of wells and wellhead protection requirements in
siting new storm drainage facilities or recommending improvements to existing facilities.
Stormwater infiltration facilities must be designed to meet groundwater quality standards or be
sited to avoid areas where groundwater intersects aquifers providing potable water supplies.

2.2.3 The Growth Management Act and the Comprehensive Plan for Pierce County
Washington

The Growth Management Act (GMA) directed local governments of fast-growing counties,
cities, and towns to prepare and adopt comprehensive plans and implementing regulations for
managing their growth. Pierce County was required to prepare a comprehensive plan that meets
the GMA precepts. The Comprehensive Plan for Pierce County Washington (County
Comprehensive Plan) became effective in December 1994. Development regulations to
implement the comprehensive plan were adopted in 1995.

Three GMA planning goals directly apply to storm drainage planning. They are as follows:

“Urban growth. Encourage development in urban areas where adequate public
facilities and services exist or can be provided in an efficient manner.”

“Environment. Protect the environment and enhance the state’s high quality of
life, including air and water quality, and the availability of water.”

“Public facilities and services. Ensure that those public facilities and services
necessary to support development shall be adequate to serve the development at
the time it is available for occupancy and use without decreasing service levels
below locally established minimum standards.”

The GMA influences the provision of storm drainage and surface water management services
and facilities by requiring that: 1) frequently flooded areas (flood hazard areas) be identified and
protected; 2) urban facilities be constructed in urban areas only; 3) a level of service standard be
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established for storm drainage facilities; and 4) capital improvements be identified to meet the
adopted level of service given planned land use.

Effect of the GMA on the Clear/Clarks Creek Basin Plan

The GMA mandates that comprehensive plans be internally consistent (RCW 36.70A.070) and
that counties perform their activities and make capital budget decisions in conformity with their
comprehensive plans. (RCW 36.70A.120) Because basin plans recommend capital improvement
projects and form the basis of the annual capital budget for the County Storm Drainage and
Surface Water Management Utility, basin plan recommendations are required to be consistent
with the County Comprehensive Plan. Basin plans are also used to formulate the longer-term
(six-year) capital improvement plan, also known as the “Capital Facilities Element” of the
County Comprehensive Plan (The Supplemental Environmental Impact Statement in Chapter
Ten examines the consistency of this plan’s recommendations with the County Comprehensive
Plan).

Land use decisions drive stormwater management infrastructure needs. Adopted land use/zoning
and current development regulations are used in this Basin plan to model future hydrologic
conditions and determine the type, size and location of facilities that will be needed to support
planned growth. Critical areas designations are used to indicate potential sites for stormwater
facilities, such as infiltration ponds (aquifer recharge areas) or natural stormwater detention sites
(wetlands and riparian corridors). Conversely, surface water management recommendations can
influence land use density and intensity choices, for instance if a basin plan identifies stream
reaches that must be protected from the adverse hydrologic effects of new development.

Existing and planned land use is described in Chapter Four, “Existing Conditions”.

2.2.4 Shoreline Management Act

The Shoreline Management Act (SMA) establishes a broad policy for how Shorelines of the
State can be used, giving preference to uses that:

e Protect the quality of water and the natural environment
e Depend on proximity to the shoreline (water-dependent uses)

e Preserve and enhance public access or increase recreational opportunities for the public
along shorelines

Shorelines of the State include all marine waters, streams with a mean annual flow greater than
20 cubic feet per second; lakes 20 acres or larger; upland areas 200 feet landward from mean
high water; biological wetlands; river deltas; and some or all of the 100-year floodplain,
including all wetlands within the entire floodplain, when they are associated with one of the
other listed waters.

The SMA divides authority for compliance between local and State governments. Cities and
counties are the primary regulators. Each city and county adopts a shoreline master program and
use regulations that are based on State guidelines but tailored to the needs of the community.

Pierce County adopted its Shoreline Master Program in 1974 and the Use Regulations in 1975
(amended in 1992). Shoreline use regulations set out a permit system for administering the
program.
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Effect of the Shoreline Master Program and Use Regulations on the Clear/Clarks Creek Basin Plan

Many of the proposed projects contained in this basin plan are likely to be located within a
regulated shoreland and subject to permit requirements. The conditions that might be imposed
on recommended projects are considered in Chapter Ten, Supplemental Environmental Impact
Statement, Land and Shoreline Use section.

2.2.5 State Hydraulic Code

The Washington State Hydraulic Code (RCW 75.20.100-140) regulates any activity affecting the
state’s fresh waters and salt waters, in order to preserve fish and wildlife habitats. The Hydraulic
Code is administered by the Washington State Department of Fish and Wildlife (WDFW). The
WDFW requires any person, organization, or government agency whose construction project lies
within the ordinary high water line of marine waters and fresh waters of the state to obtain a
Hydraulic Project Approval (HPA) Permit. The HPA Permit typically specifies how
construction projects are designed, managed, sequenced, and conducted to minimize adverse
effects on fish and shellfish.

Effect of the State Hydraulic Code on the Clear/Clarks Creek Basin Plan

Certain alternatives could lie within or near state waters. Conceptual design and cost estimates
for these facilities should take into consideration the conditions likely to be imposed on the
project via the HPA Permit.

2.2.6 The Nonpoint Rule

WAC Chapter 400-12 establishes criteria and procedures for ranking watersheds in Washington
State and for developing and implementing action plans for watersheds that need corrective
and/or preventive actions. The purpose of WAC 400-12 is to reduce pollutant loading from
nonpoint sources, prevent new sources from being created, enhance water quality, and protect
beneficial uses. The planning process encourages collaborative problem solving among local,
state, tribal, and federal interests. It relies on voluntary actions, local ordinances, and state and
federal laws, regulations, and programs for implementation.

Each lead entity (usually a county) convenes a committee to review and/or re-rank the
watersheds wholly or partly within the county boundaries, using criteria specified by the State.
Local watershed management committees are then formed to develop action plans for the ranked
watersheds. Pierce County has prepared action plans for the Lower Puyallup River, which
includes the Clear/Clarks Creek Basin.

Effect of the Nonpoint Rule on the Clear/Clarks Creek Basin Plan

As with the WRIA planning process, the nonpoint action planning process and any completed
plans should be considered when developing the basin planning strategy, basin-specific
objectives and when evaluating projects.
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2.3 Pierce County Regulations, Policies and Programs

2.3.1 Pierce County Storm Drainage and Surface Water Management Master Plan
(Volumes | and 2), James M. Montgomery, 1991 (1991 Plan)

The 1991 Plan is the original capital improvement program (CIP) and program plan for the
Pierce County Storm Drainage and Surface Water Management Utility. It documents basin
characteristics as of 1991, development of the CIP and refinement of alternatives. The
Clear/Clarks Creek Basin was one of the basins studied. The 1991 Plan describes physical
attributes of the drainage basin (including the Roosevelt Ditch area), the drainage system existing
at the time; the hydrologic modeling performed and model results. It identifies alternatives and
recommends a CIP specific to the Clear/Clarks Creek Basin.

Over the course of the fourteen years since adoption of the 1991 Plan, significant changes have
occurred in the regulatory environment, program policies of federal and State funding agencies
and Pierce County policy affecting stormwater management. In 1995, the Storm Drainage and
Surface Water Management Plan became part of the Pierce County Comprehensive Plan. Several
stormwater studies and plans have been added to the 1991 Plan, such as the Clover Creek Basin
and 144" Street East Drainage Plans (informally). In 1995, Pierce County secured a stormwater
NPDES permit. These factors coupled with continuing land development and other changes in
field conditions, have frequently ruled out projects originally recommended and have required
that other alternatives be identified and implemented. Appendix B presents the projects
recommended in the 1991 Plan for the Clear/Clarks Creek Basin and reports how the
recommendations have been implemented. Projects shown as completed represent most of the
existing regional drainage facilities covered in Chapter Four.

2.3.2 Army Corps of Engineers General Investigation New Starts Program

The Army Corps of Engineers General Investigation New Start Program funds large complex
projects where there is a federal interest and when co-sponsored by a local government, agency
or non-profit with local matching funds. Congressional approval is required to initiate a new
start. Projects are managed by the Corps of Engineers. A New Start begins with research and
study, a feasibility study, preliminary design and engineering. After the preliminary work is
completed, but before construction of the identified projects, Congress must reauthorize the
project and allocate funds.

Congress authorized a General Investigation (GI) New Start for the Puyallup/White watershed
area. The initial work for the Gl New Start relies on work done by a group of scientists
representing agencies and governments such as the Puyallup Tribe of Indians, Washington State
departments of Fish and Wildlife and Natural Resources, the Port of Tacoma, the cities of
Tacoma, Federal Way and Puyallup, the Pierce County Conservation District, and Pierce and
King Counties. With the Puyallup/White River watershed area in mind, they identified a number
of potential projects that could help in restoring water quality and fish habitat in the watershed.
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Several of the projects lay in the Clear-Clarks Creek Basin as follows:

Swan Creek Stream Restoration (in progress)

Project identified by City of Tacoma

Estuarine aquatic habitat restoration by the City of Tacoma on City of Tacoma-owned
land. Excavate approximately two acres of filled wetland, replant with native vegetation
within and adjacent to the wetlands, including nearby slopes. Eliminate fish passage
impediments.

Clear Creek Floodgate Removal (partially completed through a Port of Tacoma
project)

Local co-sponsor: Pierce County Water Programs

Salmonid recovery. Restore natural connectivity between Clear Creek and the Puyallup
River by removing the two floodgates at the Clear Creek discharge point, buy out
potentially flood prone property, and/or build a setback levee to protect homes. The Port
of Tacoma replaced one floodgate with an electronic gate to allow river water to wax and
wane into Clear & Swan Creeks with tidal raises in river level. Drainage District #10
maintains the second floodgate.)

Clear Creek Off-Channel Habitat

Local co-sponsor: Port of Tacoma

Restoration of off-channel habitat. Purchase land and conduct restoration actions by
excavating/recreating wetlands adjacent to Swan and Clear Creeks, re-establishing
riparian vegetation, and connection of wetlands to the streams.

Puyallup-Lower Sub-Basin Barrier Removals
Local co-sponsor: Pierce County Conservation District
Remove and replace culverts that are barriers to fish passage and restore habitat.

Clarks Creek & Meeker Ditch Confluence Improvement

Local co-sponsor: City of Puyallup

Habitat restoration, water quality improvement and flood reduction. Construct off-
channel rearing & wetland areas at the confluence of the two streams. Regrade
confluence area to create off-channel habitats, provide additional flood storage, and
construct a forested wetland complex.

Effect of the GI New Starts Program on the Clear/Clarks Creek Basin Plan

Each of the projects in the GI New Start program is acknowledged in the flooding, habitat and
water quality analyses. The Pierce Conservation District identified barriers to fish passage
augmented the field investigations performed by the consultant, CH2M HILL. Coordination
with each of the local co-sponsors is included in basin planning outreach efforts.

2.3.3 Studies and Reports

Surface-Water Hydrology and Runoff Simulations for Three Basins in Pierce County,

Washington, United States Geological Survey (USGS), 1994. This report documents a
hydrologic analysis of the Clover, Clear, and Clarks Creek Basins. The report describes the
basin characteristics (e.g., soils, topography, groundwater influences) and the conceptual
model of the rainfall-runoff process, and simulates the process using the Hydrologic

@) Pierce County Public Works & Utilities 2-12 www.piercecountywa.org/water

Water Programs Division



APPLICABLE PROGRAM, POLICIES & REGS CLEAR/CLARKS CREEK BASIN PLAN

Simulation Program-FORTRAN (HSPF) mathematical model. Actual stream discharge
measurements and precipitation information were also used to calibrate and validate the
simulation model.

e Lower Puyallup Watershed Phase | Report, Lower Puyallup Watershed Management
Committee (LPWMC), March 1992. This report is the first phase of the Lower Puyallup
Watershed Action Plan, which is an effort to solve the problems of nonpoint source pollution
in the watershed. Phase I of the Action Plan provides a characterization of the basin, assesses
water quality, defines the nonpoint water pollution problems, and describes the goals and
objectives. The report includes a detailed description of the Clear/Clarks Creek Basin, which
is one of the sub-watersheds within the Lower Puyallup watershed.

e Ground-Water Hydrology of the Tacoma-Puyallup Area, Pierce County, Washington, United
States Geological Survey, 1999. This report describes and quantifies the groundwater
movement system, recharge, water use, water level fluctuations, and general groundwater
chemistry within the geological landforms of the Tacoma-Puyallup area.

e Water Quality of the Lower Puyallup River Valley and Adjacent Uplands, Pierce County,
Washington, United States Geological Survey, Water Resources Investigation Report 86-
4154, 1989. This report documents the water quality conditions within the Lower Puyallup
watershed. Surface water and groundwater samples were collected and analyzed for a variety
of pollutants. Eight sites within the Clear/Clarks Creek Basin were monitored by the USGS.

In addition to these studies, Pierce County completed a drainage inventory of the County-owned
structures, pipes, and channels, and the data have been entered into the County’s geographic
information system (GIS) database. Data from this drainage inventory, as well as other GIS
features available from the County, have been incorporated into this Plan.
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CHAPTER THREE
Stakeholder Involvement

Chapter Three identifies the main stakeholders and their interests in the Clear/Clarks Creek
Basin Plan. Stakeholders are people, agencies, or groups of people with an interest in the
outcome of the plan. The chapter also describes efforts to involve the public and other
stakeholders in the planning process.

3.1 Stakeholders and Relationship to Basin Plan

The Clear/Clarks Creek Basin Plan (Basin Plan) relies on the involvement of: citizens, the Storm
Drainage and Surface Water Management Advisory Board (SWAB), federal, State of
Washington, and local agencies; other Pierce County departments and programs potentially
affected by implementation of recommended capital improvements projects and programmatic
actions of this plan.

Citizens and landowners in the Clear/Clarks Creek Basin planning area are the primary
stakeholders. Other stakeholders of this basin plan include: SWAB; City of Puyallup; City of
Tacoma; Pierce County Planning and Land Services Department (PALS); Pierce County Public
Works and Utilities, Transportation Division; Washington State Department of Fish and Wildlife
(WDFW); Washington State Department of Ecology (Ecology); Pierce Conservation District;
Puyallup Tribe of Indians; Federal Emergency Management Agency (FEMA); Army Corp of
Engineers; drainage districts; and the Puyallup River Watershed Council.

Water Programs incorporated considerable public information and public involvement in the
development of the Clear/Clarks Creek Basin Plan to respond better to the varied interests of
people living and working in the Basin. The following activities illustrate the core efforts
undertaken:

e Water Programs staff identified people, groups and agencies with an interest in the outcome
of the Basin Plan. An introduction to the basin plan and planning process was sent to the
people identified.

e Stakeholders assisted in identifying issues and important values to consider in the
Clear/Clarks Creek Basin Plan at public meetings, through completed questionnaires and
One-on-one meetings.

e The County’s Storm Drainage and Surface Water Management Advisory Board (SWAB),
was briefed and has received the preliminary plan for consistency with County stormwater
policies and has recommended its adoption to the County.

e Stakeholders provided data and information for use in the draft basin characterization, and
assisted in identifying alternatives.
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e Briefings of the Puyallup River Watershed Council occurred during preparation of the Basin
Plan.

e County staff and consultants conferred with agencies with expertise and jurisdiction within
the Basin.

e Water Programs notified the public and other stakeholders of the availability of the Draft
Basin Plan and Draft Supplemental Environmental Impact Statement (DSEIS) and invited
comment on the Draft Basin Plan and DSEIS. Interested people reviewed and commented on
the Draft Basin Plan and DSEIS.

e Both the Pierce County Council and the Pierce County Planning Commission (Planning
Commission) conduct formal public hearings on the proposed Basin Plan and DSEIS.
Comment recorded becomes part of the official public record of the Basin Plan.

3.1.1 Pierce County Planning and Land Services (PALS)

Within unincorporated areas of Pierce County, the County’s Department of Planning and Land
Services (PALS) provides the following public services:

+ Administer environmental review regulations

+ Enforce compliance with land use zoning and development codes

+ Issue development permits and authorizations

+ Conduct long-range land use planning for unincorporated County areas
PALS staff whose project areas extend into the Clear/Clarks Creek Basin planning area provided
information as follows:

+ Effect of storm drainage and surface water management activities on existing and
planned land uses

+ Growth management policies regarding land use and public facilities (See also Chapter
Two, Comprehensive Plan for Pierce County, Washington)

+ Planned land uses, density, and current development regulations

South Hill Community Plan. The Advance Planning section of PALS helped the South Hill
Community to articulate a community plan that was adopted in April 2003.

Figure 3-1, “Relationship of Clear/Clarks Creek Basin to Community Planning Areas,”
illustrates the South Hill Community Plan area in relation to the Clear/Clarks Creek Basin.
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Citizens of South Hill expressed the following desires regarding stormwater management:

+ Design stormwater management facilities and retrofit existing facilities so they are
visually part of the community’s open space network.

+ Design stormwater facilities in a way that protects people from safety concerns, but
integrates functionality as part of the walkway and park and recreation system.

+ Continue to reduce the severity and number of flood events.

+ Provide information to PALS about the effects of development practices on the ability to
manage stormwater effectively.
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STAKEHOLDERS INVOLVEMENT CLEAR/CLARKS CREEK BASIN PLAN

Basin planning staff attended meetings of the South Hill Community Plan Advisory Board to
listen to citizens as they identified the vision and needs of the community. Stakeholder
questionnaires were given to interested citizens to document problems and community
perspectives. Several citizens who reside within the Clear/Clarks Creek Basin commented on
stormwater related problems.

County Water Programs staff also coordinated with the South Hill Community Planning Board
by providing facts about local hydrology, storm drainage problems, stormwater requirements for
new development, current policies and law regarding surface water management, and anticipated
changes to policy and law regarding stormwater, surface water, and local stormwater facilities.

Mid-County Communities Plan. The Mid-County Communities Plan area extends across 47%
of the Clear/Clarks Creek Basin. This includes all of the Clear Creek drainage basin, the eastern
part of the Roosevelt Ditch drainage area, and the westerly half of the Clarks Creek drainage
basin (Rody Creek and Diru Creek drainages). Figure 3-1 shows the location of the Clear/Clarks
Creek Basin in relation to the Mid-County Communities planning area.

PALS forecasts release of the Draft Mid-County Communities Plan in 2005. Coordination
efforts have consisted of providing descriptions of drainage conditions to the Mid-County
Communities Planning Board, and including planning board members on the mailing list for the
Draft Basin Plan and DSEIS so members have an opportunity to review and comment on the
Draft Basin Plan as the Mid-County Communities Plan takes form. Citizens’ concerns expressed
during development of the community plan have been integrated into the problem descriptions.
Recommended actions in this Basin Plan respond to the concerns.

Parkland-Spanaway-Midlands Communities Plan. Adopted in 2002, the Parkland-
Spanaway-Midlands Communities Plan occupies the western half of the Roosevelt Ditch
drainage area. Although specific recommendations were not adopted for the Roosevelt drainage
area, the community plan calls for the integration of public regional stormwater ponds into the
natural environment and the community through multiple-use design.

3.1.2 Washington State Department of Ecology (Ecology)

Ecology is the permitting authority for NPDES permits. Pierce County Water Programs has a
“Phase 1” Stormwater NPDES Permit. Actions implemented from basin plans must comply with
permit terms.

Ecology also is responsible for many aspects of watershed protection grants and activities,
administration of the State Environmental Policy Act (SEPA), and enforcement of sediment,
groundwater, and surface water standards.

Ecology is also the state agency charged with identifying water bodies with compromised water
quality or that are not expected to improve within the next two years. Ecology submits a
program to the federal Environmental Protection Agency (EPA) for restoring water quality in the
listed water bodies. Water segments with management plans likely to result in improvement of
water quality sufficient to meet standards need not be listed. EPA requires states to clean up
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threatened waters and establish “Total Maximum Daily Load” (TMDL) limits for each listed
water quality parameter. NPDES permits are written and revised based on these listings.
Operating specifications for the NPDES permit can mandate that storm water runoff not
contribute additional pollutant loads to the listed water bodies.

3.1.3 Washington State Department of Fish & Wildlife (WDFW)

The Washington State Department of Fish and Wildlife (WDFW), along with the Puyallup Tribe,
helped identify gauging locations and conducted additional “Benthic Invertebrate Biological
Index” (BIBI) sampling in the Clear/Clarks Creek Basin; the results of which are included in
Chapter Four. WDFW is the State agency responsible for issuing hydraulic permits for work in
State waters. Primary interests in the Clear/Clarks Creek Basin are:

+ Salmon recovery
+ Protection of other fish and wildlife species

WDFW operates the Puyallup Hatchery on Clarks Creek. The hatchery has been identified as a
source of nutrients to Clarks Creek (KCM 1993, 1996). The hatchery is located just below
Maplewood Springs in the City of Puyallup. The hatchery site includes a constructed intake
pond that provides the hatchery with water. The pond is full of fine sediment; a problem
addressed in Chapter Seven, “Water Quality Analysis” for Clarks Creek. The hatchery currently
rears brown trout, rainbow trout and kokanee, which are transported for release in other stream
and lake systems. They also rear steelhead, which are transported to the VVoights Creek Hatchery
for release. Any surplus beyond the number assigned to go to VVoights Creek are released into
Clarks Creek.

The Clear/Clarks Creek Basin Plan coordinated with WDFW by considering the Integrated
Streambank Protection Guidelines in the conceptual design of storm drainage facilities. WDFW
staff provided ideas for how to solve Clarks Creek water quality problems. Additional
coordination took place in preparation of the Supplemental Environment Impact Statement.

3.1.4 Puyallup Tribe of Indians

The Puyallup Tribe of Indians (Puyallup Tribe) has actively worked on storm and surface water
issues in the Puyallup River Watershed. The Tribe conducted water quality sampling at several
locations in the Clear/Clarks Creek Basin and they assisted in characterizing conditions by
sharing data. Sampling results are presented in the Water Quality section of Chapter Four. The
Tribe participates in the City of Puyallup’s Clark Creek Pollution Reduction Project, assisting
with collection of water quality information and data assessments. Staff for the Puyallup Tribe
reviewed and provided comment on the Draft Clear/Clarks Creek Basin Characterization Report.
The comment is contained in Appendix ““C,”” Basin Plan Public Involvement & Agency
Coordination Correspondence.

The Puyallup Tribe maintains one fish hatchery on Diru Creek (at approximately 72" Street East
and Pioneer Way East). The Tribe is constructing a new hatchery on Clarks Creek between
River Road and Pioneer Way East, which will serve as a rearing facility for Chinook salmon
hatched at the Diru Creek hatchery
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Parts of the Clear Creek and Clarks Creek drainage basins fall within the 1873 Survey Area of
the Puyallup Tribe, depicted in Figure 3-2. Plans for the use of land and development plans are
subject to the 1989 Settlement Agreement between the Puyallup Tribe, the U.S. Government, the
State of Washington, and local governments. Chapter Two describes the provisions of the
agreement applicable to the Clear/Clarks Creek Basin Plan.

Representatives for the Puyallup Tribe cited the following issues or desires:
+ Participation of Pierce County Water Programs in projects to restore oxbows along the
lower reaches of the Puyallup River.

+ Protection of stormwater water quality by using “Best Management Practices” for
stormwater treatment, including retrofitting existing facilities.

+ Removal of barriers to fish passage in creeks tributary to the Puyallup River.

+ Concern with the amount of growth & development in the basin without: (1) requiring
and enforcing use of “Best Management Practices” for stormwater; and (2) encouraging
low-impact development.
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3.1.5 Cities and Towns

Unincorporated Pierce County occupies over 93% of the Clear/Clarks Creek Basin; 17% of the
Basin lies within two cities, Tacoma and Puyallup. (See Figure 3-2, Local Governments in the
Clear/Clarks Creek Basin, and Table 3-1, Areas of Local Governments in the Clear/Clarks Creek
Basin)

Table 3-1
Areas of Local Governments in the Clear/Clarks Creek Basin
Percent (%) of
Acres of City in Percent (%) of
Local Jurisdiction in | Total Acres Clear/Clarks Clear/Clarks Creek
Governments Basin of City Creek Basin Basin in Jurisdictions
Pierce County 19,567 - - 93%
Puyallup 3,131 7,920 39% 15%
Tacoma 340 32,163 1% 2%
Cities Total 1,471 -— - -—
Total 21,038 -— - 100%

Source: Pierce County Geographic Information System 11,2003

Although the Basin Plan focuses on unincorporated areas, surface water follows topography
without regard for political boundaries. Stormwater runoff within cities frequently passes into
unincorporated areas and vice versa. Drainage conditions and decisions in cities have potential
to improve or worsen flooding, water quality and habitat conditions in unincorporated areas.
Conversely, stormwater management decisions for County governed areas can affect the surface
water volume and quality in the cities.

With these relationships in mind, city staff in Tacoma and Puyallup were periodically briefed on
the on the findings and direction of the Clear/Clarks Creek Basin Plan. They were asked about
flooding problems in subbasins shared with the County and other drainage issues of concern to
the City. All stated an interest in sharing data and information and in collaborating to solve
shared drainage concerns.

City of Puyallup

The City of Puyallup is working on a pollution reduction project for the Clarks Creek Watershed,
about half of which flows through unincorporated Pierce County. The pollution reduction
project is intended to recommend “Total Maximum Daily Loads” (TMDLs) for pollutants
(primarily pollution indicated by fecal coliform bacteria) degrading Clarks Creek. Both Clarks
Creek and its tributary, Meeker Ditch (Meeker Ditch lies wholly within the City of Puyallup),
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have exceeded water quality standards for fecal coliform bacteria and pH2. In addition to the
bacteria problems, high levels of nitrogen, phosphorus and sediment have been recorded. These
pollutants contribute to the excessive growth of aquatic plants in Clarks Creek.

Pierce County Water Programs is a participant in the City of Puyallup’s TMDL study as a
member of the technical advisory committee for the project. Study recommendations probably
will not be published until after completion of the Clear/Clarks Creek Basin Plan. However, this
Basin Plan acknowledges the water quality issues and recommends actions for the
unincorporated Pierce County portion of the Clarks Creek drainage area to minimize the
County’s contribution to the problem. If the TMDL study identifies other measures for Pierce
County action, they can be considered for amendment to the Basin Plan.

City of Tacoma

The westerly edge of the Swan Creek drainage area lies within City of Tacoma boundaries.
Largely undeveloped, the City boundaries encompass the majority of Swan Creek through its
canyon section. The headwaters of Swan Creek and the valley floor fall within unincorporated
Pierce County. Because of the proximity of lower Swan Creek to the industrial area of the
Commencement Bay tideflats and the importance of the wetland function in and around
Commencement Bay, the City of Tacoma chose lower Swan Creek to become a Natural
Resource Damage Assessment (NRDA\) restoration site. The City acquired approximately 11
acres of land, removed physical structures, constructed a new channel reconnecting Swan Creek
to the Haire Wetland, and planted native vegetation in order to create, enhance, and protect
salmon habitat. City staff stated concerns about sedimentation from the intense scouring that
occurs in upstream Swan Creek.

Tacoma receives stormwater flow from the County’s Roosevelt Ditch drainage area. Roosevelt
Ditch flows to Tacoma’s T-Street Gulch storm drainage facilities. The T-Street Gulch
discharges to the Puyallup River shortly before it empties into Commencement Bay. The City’s
concerns in the Roosevelt Ditch drainage range from increasing peak stormwater volumes with
more development and the effects on Tacoma facilities downstream to protecting water quality.

3.1.6 Other Agencies or Groups

Pierce Conservation District

The Pierce Conservation District (Conservation District) is a special purpose district authorized
by State statute RCW 89.09 to help citizens manage natural resources wisely. Statute authorizes
conservation districts to conduct surveys and research, conduct educational and demonstration
projects with the consent of landowners, design improvements, and recommend actions of
individuals and governments to conserve natural resources. They cannot regulate or require
adherence to their programs or recommendations. The Conservation District administers a Dairy
Waste Management program, a Farm Assistance program, Salmon Recovery programs, and a
Stream Team program. At the heart of these programs are water quality, soil conservation,
habitat protection and habitat restoration.

2 pH is a measure of the degree of acidity or alkalinity in a substance
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The Clear/Clarks Creek Basin Plan uses an inventory of culverts that bar fish passage prepared
by the Conservation District to point out problem culverts in the stormwater drainage system. In
1997, the Conservation District funded a water quality assessment of Clarks Creek, Meeker
Ditch, and the City of Puyallup Drainage System. The description of water quality conditions in
Clarks Creek in Chapter Four uses the Conservation District’s assessment as a source document.

Puyallup River Watershed Council

The Puyallup River Watershed Council is a collaborative group of leaders within the Puyallup
River Watershed. It serves as a forum for solving problems within the Watershed, promotes its
sustainable resources, and pursues the preservation and restoration of the Watershed for future
generations. The Council is active in public education about non-point pollution. Over time,
they have expanded their interests to include the review and ranking of salmon recovery projects
within the Watershed. Membership includes representatives of State agencies, the Puyallup and
Muckleshoot tribes, Pierce County, environmental groups, public utilities, cities and town,
businesses, farmers and other citizens.

The Water Committee of the Watershed Council expressed the following interests and concerns:

e Improvement of stormwater quality that enters the Puyallup River and its tributary
streams

e Continuing dialogue with the Water Committee as the Basin Plan progresses

Coordination between the various programs within the County that either contribute stormwater
to the Clear/Clarks Creek Basin, work on salmon recovery, or administer and prepare regulations
concerning land clearing, grading, open space and land development

Port of Tacoma

The Port of Tacoma has constructed a series of off-channel wetlands between Clear Creek and
Swan Creek known as the Clear Creek Habitat Area. The 8.5-acre projects provide off-site
mitigation for Port improvements in the Tacoma tideflats. To ensure sufficient water to inundate
the wetlands and to maintain fish access from the Puyallup River into the wetland system, the
Port replaced one of the flap gates at the mouth of Clear Creek with a tide gate that remains
open, allowing tidally influenced water in the river to enter Clear Creek and the wetlands. This
allows salmonids unobstructed passage to spawning areas. It also serves as the transport medium
for juvenile salmonids migrating to Puget Sound from wetland rearing areas. The tide gate acts
as a floodgate when water levels reach a certain elevation in the Puyallup River, closing until
water elevations decrease enough to enable Clear Creek to drain into the river without river
induced backwater flooding.

The Port owns an additional 31 acres (two parcels) in the Clarks Creek floodplain upstream from
the existing constructed wetlands. These properties may be sites for future off-site wetland/fish
habitat mitigation projects.

Interests of the Port of Tacoma lie in protecting the water quality of Swan Creek and Clarks
Creek and in continuing to allow tidally influenced river water to replenish the wetlands.
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METRO Parks Tacoma

Metropolitan Park District owns and manages the 250-acre Swan Creek Park at East 59" Street
and Roosevelt Avenue East. Although the park is currently undeveloped, a primitive dirt trail
extends along the creek. A canyon containing Swan Creek stretches the length of the park.
Several community and student groups are dedicated to improving habitat along the creek for
fish and plants.

Ameliorating Swan Creek’s channel down-cutting and associated loss of habitat and slope
stability are significant issues for METRO Parks and users of the park.

Clarks Creek Greenway Project

With project design funded by the National Park Service, the concept of a Clarks Creek
Greenway is the brainchild of a group of Puyallup School District educators, residents on the
creek and the Puyallup River Watershed Council. Its goals are to provide resident and visitor
access and educational opportunities at appropriate locations along Clarks Creek and to create a
non-motorized transportation link from the greenway to South Hill. The project also entails
habitat restoration and habitat maintenance along the creek.

Ongoing communication with the Clarks Creek Greenway group about maintenance and capital
improvement projects along creek at the project concept (pre-design) phase are key interests.

3.1.7 Property Owners, Residents, and Businesses within the Clear/Clarks Creek
Basin

Pierce County Water Programs invited citizens to participate in basin planning at several points
in the basin plan’s development as follows:

Start of Planning

Information & Questionnaire Mailing

Water Programs sent approximately 350 informational packets to property owners adjacent to
streams, creeks, rivers, floodplains, and wetlands in the Basin. Information described the basin
planning process and included a questionnaire soliciting information about the basin and the
preferences and perceptions of people responding. A large percentage of respondents expressed
concern about water quality and habitat as opposed to flooding problems. The planning team
conducted follow-up conversations with several respondents to obtain more information for use
in the problem identification task. Project staff added respondents to the mailing list for future
meetings and mailings.

Public Meeting

On May 22, 2001, project team members met in the Pierce County Library Administration Office
(112" Street East & Waller Road) to converse with citizens in the Basin about surface water
problems and the basin plan.

Website Launched
Water Programs launched an interactive and continuously maintained project website in 2001 to
keep citizens, property owners, and other stakeholders informed of the basin plan’s progress.
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Basin Characterization

Briefing
Water Programs staff briefed the South Hill Community Planning Board. Subjects included the
basin planning process and existing drainage conditions in the Clear/Clarks Creek Basin.

Public Meeting

The project team presented the findings of the Draft Clear/Clarks Creek Basin Characterization
Report to citizens on the evening of June 5, 2002, at the County Library Administration Office.
Citizens shared their concerns, perceptions, and ideas for solving problems. Several people
asked about reduced flow in Clark’s Creek, repetitive losses in the lower Clear Creek floodplain,
and the volume of sediment being transported to the vallex floor. Other issues included flooding
on Canyon Road and 90" Street East, flooding in the 135" Street East pothole, garbage in several
of the creeks, the new tide gate at the outlet of Clear Creek, the Woodland Avenue East
(Woodland Creek) detention project, City of Puyallup storm drainage plans and projects and
Puyallup Fair activities.

Draft Basin Plan

Public Meeting

Water Programs will sponsor an open house style public meeting on the Draft Supplemental
Environmental Impact Statement and the Draft Plan shortly after issuing the Draft Basin Plan.
Public comment recorded at the meeting will be addressed in the Final Supplemental
Environmental Impact Statement for the Draft Clear/Clarks Creek Basin Plan.

Appendix “C*” contains copies of the questionnaire form, public meeting notices and related
public information.

Implementation of Basin Plan

Water Programs will provide periodic status reports to property owners, residents, and businesses
describing projects scheduled for construction, noting projects completed, reporting on progress
of programmatic activities, and inviting comment on what has been working and what can be
improved.

3.2 Roles and Responsibilities
Pierce County Department of Public Works and Utilities holds that in order for basin plans to
achieve their objectives a partnership must be forged with people. Keys to agreement are:

o Effective communication between staff, consultants and stakeholders and

e Consideration of each person’s or group’s viewpoints at practical points in the
planning process.
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3.2.1 Responsibility for Decision-Making

Water Programs selects the set of recommendations (projects, proposed policies, other
suggestions in the Draft Basin and DSEIS) presented to the public, the Storm Drainage and
Surface Water Management Advisory Board (SWM Advisory Board). The SWM Advisory
Board recommends the Basin Plan to the Pierce County Planning Commission, County
Executive, and County Council.

Water Programs transmits a proposed Basin Plan and Final Supplemental Environmental Impact
Statement to the Pierce County Executive, who then refers it to the County Council. Basin plans
are approved and adopted by ordinance.

3.2.2 Communication

Effective communication entailed dialogue between the planning team and stakeholders, sharing
data and history, what has been working, what has not been working, what people would like to
see, and their perceptions about problems and the best ways to solve them, etc.

Successful communication usually takes a mix of outreach efforts to reach enough people or
accommodate their busy schedules. Accordingly, communication with the public for this basin
plan employed such media as individual and public meetings, open houses, study sessions, public
access television, newsletters, newspaper articles, public notices, and formal requests for
comment through public hearings.

3.2.3 Public Involvement at Key Points
Figure 3.3 illustrates the stages in the planning process when public information and
opportunities for involvement occurred.
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Figure 3.3 Communications with Public & Other Agencies
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CHAPTER FOUR
Current Conditions

Chapter 4 describes characteristics of the Clear/Clarks Creek Basin existing and known at the
time of writing that are pertinent to an understanding of storm drainage facilities, flood hazards
and surface water conditions in the basin. The chapter begins with descriptions of natural
features, such as topography, soils, climate, and flood hazard areas that influence surface water
patterns and historical problems. The chapter then describes the natural and constructed drainage
systems, followed by water quality and the aquatic, riparian, and wetland habitats relevant to
managing storm water runoff within the regulatory environment described in Chapter 2.
Presentation of current conditions wraps up with land use and population data and the record of
flood losses within the basin over time. Subsequent chapters of the basin plan rely on the
information presented here, e.g., an accurate characterization of problems identified during the
planning period (see Chapter 5) draws from the facts set out here in analyzing problems (Chapter
6) and identifying and evaluating alternatives (Chapters 6, 7, and 8).

4.1 Topography, Soils, and Rainfall

The Clear/Clarks Creek Basin is located in north-central Pierce County in Water Resource
Inventory Area (WRIA) 10. It encompasses both the Clear Creek and Clarks Creek drainage
basins, along with an adjacent area of potholes and the unincorporated part of the Roosevelt
Ditch drainage. The Clear/Clarks Creek Basin drainage area is approximately 32 square miles in
size. Both Clear Creek and Clarks Creek flow into the Puyallup River shortly before the river
empties into Commencement Bay. Clear Creek drains the western portion of the basin. Clarks
Creek drains the eastern portion of the basin, including a large portion of the City of Puyallup.
The potholes extend into the City of Puyallup and drain internally except during extreme storm
events.

4.1.1 Topography

The varied topographical landforms in the Clear/Clarks Creek Basin are the product of volcanic
activity, tectonic uplifting, glacial advances and retreats, and erosion by rivers and streams.
Intermittent volcanic activity and uplift of the volcanic range, eventually resulted in the creation
of the Cascade Mountain Range. Deposits of sandstone, shale, and coal compressed, folded,
uplifted, and eroded into the foothills of Mount Rainier and the Cascade Range. Over the past
one (1) million years, glaciation modified the landscape of what is now the Puget Sound
lowlands, as repeated advances and retreats of the Puget Sound lobe of the Cordilleran ice sheet
scoured elongated hills and valleys oriented in a north-south direction (LPWMC, 1992). Ice from
the most recent episode of glaciation, known as the Vashon Stage, retreated about 12,500 years
ago.

Glacial deposits resulting from the Vashon glaciation include advance outwash, glacial till and
recessional outwash. Advance outwash (rock carried forward as a glacier advances) and glacial
till were formed of deposits of silt, sand, clay, gravel and boulders compacted by the weight of
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overlying ice. They usually drain poorly. Meltwater from receding glaciers deposited
recessional outwash, deposits of sand with traces of silt and gravel that drain well. The pothole
area is characteristic of topography that resulted from the recessional outwash underlain by
glacial till (LPWMC, 1992). Rivers and streams have eroded the glacial deposits into alluvial
valleys and the steep slopes lining them. The Puyallup River valley resulted from a combination
of mudflows and alluvial action of the Puyallup River. Figure 4-1 depicts the topographic
features of the Clear/Clarks Creek Basin. Soil characteristics of the Clear/Clarks Creek Basin
resulting from these geological processes are described in Section 4.1.2.

Creek Drainage Basins

The lower portion of the Clear Creek and Clarks Creek drainages is composed of the nearly level
flatlands of the Puyallup River valley. South of Pioneer Way, elevation rises quickly from the
floodplain to steep valley walls and the upper basin. Transitions along the streams are
characterized by steeply sloped canyons that result from the streams cutting into the valley walls
(Montgomery, 1991). Upper portions of the basin, including the potholes area are terrace and
rolling hills with numerous small ponds and wetlands. Elevations range from a high of 500 feet
near the headwaters of Diru Creek to 20-30 feet at the northern edge of the basin where the
creeks drain into the Puyallup River valley along Pioneer Way (USGS, 1994).

Swan Creek, Squally Creek, and Canyon Creek discharge into Clear Creek in the Puyallup River
valley before Clear Creek enters the Puyallup River. These streams are very flat in the upland
areas, and then drain through narrow and relatively steep channels down the hillside into the flat
floodplain area of the Puyallup River. The basin is considerably urbanized and contains many
fabricated stormwater conveyance channels that carry water from roads and developed areas to
natural stream waters (USGS, 1994). Swan Creek drains a small section of the City of Tacoma
on the western edge of the basin. The communities of Midlands and Summit are also located
with the Clear Creek Basin (see Figure 1-2). Along the lower reaches, Clear Creek drains some
of the flat agricultural areas in the floodplain south of the Puyallup River and north of Pioneer
Way. Much of this floodplain area falls within designated flood hazard areas and has
experienced repetitive losses of property due to floods (Tetra Tech/KCM, 2001).

Clarks Creek, located immediately east of the Clear Creek Basin, receives Rody Creek, Meeker
Ditch, Diru Creek, and Woodland Creek and drainage from a large portion of the City of
Puyallup. Rody Creek, Diru Creek, and some of Woodland Creek have topographic
characteristics similar to the streams in the Clear Creek Basin. They also exhibit narrow steep
channels, which cut into the hillside as they flow from the uplands terrain toward the Puyallup
River valley and the Clarks Creek mainstem. Clarks Creek becomes a meandering stream north
of Pioneer Way after it flows down the hillside.
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CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

Roosevelt Ditch Area

Roosevelt Ditch is located to the west of Swan Creek and drains to the City of Tacoma’s T-Street
drainage system. This area has topographic features similar to the upland area of Swan Creek
with a relatively flat upland area and a moderately sloped channel. Manmade conveyance
systems from commercial and residential areas adjacent to Portland Ave East connect runoff
from the basin to Roosevelt Ditch. A small portion of the Roosevelt Ditch, west of 12th Avenue
East, drains to the north toward the drainage system on 72nd Street East.

Potholes Area

Sixteen potholes exist to the south and southeast of the Clarks Creek drainage basin. Potholes are
small basins where surface water drains to a system of closed depressions or ponds with no
outlets. There are no stream channels draining the potholes. During large storm events,
stormwater fills the depressions to flood level and then overflows to adjacent basins (URS,
1999).

Topography of the area resembles the uplands of the Clear Creek drainages, mostly rolling hills
with gentle slopes. The elevations in the Pothole basin range from a low of about 400 feet in the
northwest to a high of about 600 feet in the southeast.

4.1.2 Soils

Soil associations in the basin, shown in Figure 4-2, consist of three types: Alderwood-Everett,
Kapowsin, and Puyallup-Sultan. The Natural Resource Conservation Service (NRCS) classifies
soils into four hydrologic soil types (A, B, C and D) based on the soil’s runoff potential. Type A
soils typically have a very high infiltrative capacity and generate the least amount of runoff
relative to the other soil groups. Conversely, type D soils have the lowest infiltrative capacity
and generate the highest amount of runoff. Type D soils are typically associated with saturated
soil conditions. Figure 4-2 illustrates the general distribution of the soil groups across the basin.
This figure shows that the Clear/Clarks Creek basin contains all four soil groups.

Lowlands near the Puyallup River

The soils in the lowlands area near the Puyallup River are of the Puyallup-Sultan association.
They are generally located in the area bounded by the Puyallup River to the north, Pioneer Way
to the south, and the City of Puyallup to the east. Puyallup-Sultan soils are nearly level, well-
drained soils that formed in alluvium, deposited on the floodplains by the floodwaters of the
White and Puyallup Rivers. The upper 20 to 30 feet of alluvium consists primarily of silt, muck,
and fine sand and some gravel deposits. According to the Soil Survey of Pierce County (SCS,
1979), the Sultan soils are moderately well drained, and the Puyallup soils are well drained.
Puyallup soils, fine sandy loam soils, underlie most of the City of Puyallup, whereas the
remainder of the lowlands area is intermixed with both Sultan and Puyallup soils. Puyallup and
Sultan soils are classified as hydrologic soil type A and C, respectively.

Western Uplands

The soils in the western half of the upland portion of the Clear/Clarks Creek Basin are of the
Kapowsin association, generally west of 86th Avenue East and south of Pioneer Way. Kapowsin
soils are classified as hydrologic soil type D. Perched groundwater and areas of standing water
form are characteristic of Kapowsin soils during the wetter months. Stormwater infiltration

@Pierce County Public Works & Utilities 4-5 www.piercecountywa.org/water
Water Programs Division



CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

systems are not appropriate for areas with these soil characteristics. The gravelly loamy soils
formed in glacial till and are typically moderately well drained soils on undulating to rolling
uplands. There are two types of glacial tills associated with the Kapowsin soils. Lodgment till
consists of up to 200 feet of glacial deposits that were compacted by the weight of the overlying
glaciers. Because of the compact and dense nature of lodgment till, it is often referred to as
hardpan, and has very low permeability. Lodgment till restricts the infiltration of water and can
create extremely saturated surface soil during the wet seasons. The second type of glacial till in
the basin is ablation till, which was formed as glaciers melted and left sediment that had been
carried by the ice. In contrast to the lodgment till, ablation till consists of loose well-drained
sands and gravels. Ablation till is found on the top of lodgment till and tends to vary in thickness
from zero to several feet (USGS, 1994).

Eastern Uplands & Potholes

Alderwood-Everett association soils are located south of the City of Puyallup in the eastern half
of the basin and within the majority of the pothole area. These soils are moderate to excessively
well-drained formed in glacial till and recessional outwash on the uplands. The Alderwood series
consists of moderately well-drained soils that formed in glacial till, with a hardpan layer just
below the surface that reduces infiltration and results in standing water, wetlands, and high
seasonal groundwater table (KCM, 2000). Alderwood soils are classified as hydrologic soil

type C. The Everett series soils are generally excessively well-drained because they were formed
in loose, gravelly glacial outwash deposits. Everett soils are classified as hydrologic soil type A.

Salmon Springs Aquitard

Along the deep canyons near the mouths of Swan Creek, Clear Creek, Canyon Creek, Rody
Creek, and Diru Creek, are areas where erosion and down cutting has exposed a geological
deposit known as the Salmon Springs Drift, a land form older than the VVashon Drift (see Section
4.1). The Salmon Springs Drift is extremely impermeable and restricts the downward movement
of water (USGS 1994). Many springs are present where the overlying, highly permeable Vashon
advance gravel deposits meet the layer of Salmon Springs Drift. The springs were noted during
the field surveys as part of this study (see also Section 4.7).

Alderwood and Kapowsin soils in the uplands portion of the Clear/Clarks Creek Basin provide
less than optimal conditions for on-site sewer systems and stormwater infiltration systems. Both
Alderwood and Kapowsin soils are underlain by glacial till, with seasonal high or perched
groundwater tables, and can cause hydraulic overloads of poorly designed on-site sewer systems.
Stormwater infiltration systems are not appropriate for the areas with these soil characteristics.
On the other hand, the excessively draining Everett soils provide for rapid drainage from on-site
sewer systems and stormwater infiltration systems, but may not provide for adequate treatment
of pollutants, and can potentially cause groundwater pollution (KCM, 2000) if pretreatment is
not provided.

4.1.3 Rainfall

Meteorological variables such snow pack, temperature, precipitation distribution and the
intensity and orientation of the jet stream affect storm drainage and flooding. The Clear/Clarks
Creek Basin is characteristic of the coastal to upland areas of Puget Sound,
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CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

with warm, dry summers and cool, wet winters. The Pacific Ocean and the Cascade Mountains
moderates the climate, resulting in mild winters, with most of the precipitation in the basin
falling as rain. The Cascade Mountains tend to shield the area from colder, arctic air masses,
while also increasing the tendency for rainfall. Approximately 78 % of the precipitation in the
area falls between October and April (see Figure 4-3). Mean annual precipitation is 40.7 inches
per year (USGS,1999). Typical rain storms of the region arrive from the west or southwest as
large frontal storms and are generally low in intensity and long in duration (LPWMC, 1992).
Average annual snowfall is approximately 8.7 inches per year (WRCC, 2003). Figure 4-4 shows
the long-term rainfall for the precipitation gauge at the McMillan Reservoir in the potholes area.

In most parts of western Washington, floods generally occur in late fall and in winter as a result
of prolonged rainstorms. These floods may be augmented by water from snowmelt if rain falls on
snow. The rain-on-snow floods are usually of short duration. In basins at higher elevations,
floods may occur in the spring as a result of rapid snowmelt. These floods are usually of longer
duration than the winter floods (USGS, 1998).

Average Monthly Rainfall (inches)

HUOHHOAdn g

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Month

Figure 4-3
Average Monthly Rainfall at McMillan Reservoir
Source: Western Regional Climate Center
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Figure 4-4
Historic Annual Precipitation at McMillan Reservoir

4.2 Land Use and Population

4.2.1 Land Use

To assess the hydrologic characteristics of a basin and to determine the potential for water
quality problems requires an accurate understanding of a basin’s existing and proposed land uses.
Various land uses have different effects on the water quality and the hydrologic components of a
watershed. Undeveloped forested land allows for maximum infiltration of rainwater and has the
least potential for causing water pollution. Highly developed areas (characterized by large areas
of impervious surfaces) whether residential, commercial, or industrial land uses increase the
surface runoff of stormwater, carrying pollutants picked up from the manmade surfaces into the
streams and waterways. Increased stormwater discharges frequently erode drainage ditches and
stream channels, increase turbidity of stream water, deposit sediment in habitats important to fish
and aquatic life, and fill downstream flood storage areas. Poor agricultural practices, such as
improperly applied irrigation methods and feeding or watering livestock too close to a stream,
can also contribute to water quality problems when the practices increase erosion and disturb
soils adjacent to streams. These areas can be significant sources of sediment, fecal coliform
bacteria, and nutrients such as nitrate and phosphate. Excess nutrients in water reduce the
dissolved oxygen content that fish and other aquatic organisms require.
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CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

Existing Land Use

Typical land cover in the Clear/Clarks Creek Basin is a patchwork of grass pastures and lawns
associated with a mostly rural/residential landscape. Approximately 45 % of the basin consists of
low-density residential areas of houses, with densities generally less than or equal to one
dwelling unit per acre (USGS, 1994). Small hobby farms are scattered throughout the basin.
Vacant lands and open spaces comprise approximately 22 % of land use. Roadways and
highways occupy approximately 12 % of the land. The basin includes the southwestern half of
the City of Puyallup, a small portion of the City of Tacoma, and the neighborhoods of Summit
and Midland (see Figure 1-2). Much of the City of Puyallup is nearing its ultimate development
density (i.e., build out), so future development will likely occur as infill of vacant parcels.
Commercial land uses are concentrated primarily along the major transportation corridors within
the basin (such as along Meridian Avenue and the SR-512 Interchange near the South Hill Mall).
In general, the rural-residential landscape becomes more urbanized closer to the Cities of
Puyallup and Tacoma, to the South Hill Mall, and along Meridian Avenue and River Road.

Development Patterns

General land use patterns within the Clear/Clarks Creek Basin are shown in Figure 4-5. A
considerable portion of the City of Puyallup (the City limits are shown as a dashed outline in
Figure 4-5) lies within the northeastern corner of the Clear/Clarks Creek Basin. Medium-density
residential developments, schools, and commercial land uses dominate this area. Commercial
businesses are located primarily along Meridian Avenue (SR 161), Stewart Avenue, and at the
interchange of Pioneer Way with SR 161. These areas have been central focus points for
development. Other significant commercial developments within the basin include the South Hill
Mall and the Summit County Center, located at SR 512/31st Avenue SW and Canyon Road/SR
512, respectively.

Public open space facilities and parks include the Western Washington Fairgrounds, Clarks
Creek Park (both located within the City of Puyallup), Orangegate Park, DeCoursey Park in
Puyallup, and Swan Creek Park (undeveloped). Thun Field, also known as the Pierce County
Airport, lies partly within the southernmost portion of the Clear/Clarks Creek Basin, in the
Pothole area. The heaviest concentrations of agricultural activities within the basin, mainly small
farms, are located primarily between Pioneer Way East and River Road (SR 167), in the northern
portion of the Clear/Clarks Creek Basin. However, there are numerous small hobby farms
located within the flatter, uplands areas of the Clear and Clarks Creeks tributaries (Swan, Rody,
Diru, Woodland, and Canyon Creeks).

As described previously, most of the streams within the Clear/Clarks Creek Basin flow through
steep canyons as they drain from the upland areas to the south, and then flow north toward the
Puyallup River valley and the low-lying floodplains. Due to the steep topography of the canyons,
most of the canyon areas have remained in large lots with buildings setback away from canyon
rims. The exceptions include two large quarry areas, one along Canyon Creek and one along
Rody Creek.

The southeastern portion of the Clear/Clarks Creek Basin (South Hill) is experiencing rapid
development, as are many other areas in Pierce County and the Puget Sound region. This portion
of the basin contains some of last few large undeveloped parcels of land that are zoned for
Moderate Density Single Family Residential use in the basin. The Meridian (SR-161) and SR-
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CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

512 highway corridors have both contributed to recent development in this portion of the
watershed.

Future Land Use

The Comprehensive Plan for Pierce County, Washington (County Comprehensive Plan) (Pierce
County, March 1999) was developed and adopted in 1994 in response to the requirements of the
Washington State Growth Management Act (GMA), as described in Section 2.1. The County
Comprehensive Plan seeks to obtain and balance 13 different planning goals. These goals
include reducing sprawl while still encouraging development, providing public facilities and
services to support development, protecting the environment while protecting property owners’
rights, promoting economic development, preserving archeological and historical sites, artifacts
and structures, and processing permits in a timely manner, while at the same time encouraging
citizen participation in the planning process (Pierce County, March 1999). The County
Comprehensive Plan, codified as Title 19A of the Pierce County Code, divides the Clear/Clarks
Creek Basin into rural areas and urban growth areas.

The Land Use Element of the Pierce County Comprehensive Plan includes a growth and
development strategy on how and where development will occur in the future. It is important to
consider the proximity of existing surface water within the basin to future designated
Employment Centers, Commercial Centers, Mixed-Use Districts, Moderate Density and High-
Density Residential Districts, and Rural Activity Centers. The future land use designations that
lie within the Clear/Clarks Creek Basin are described in the following sections. Figure 4-6
shows their geographic locations.

As shown in Figure 4-6, most of the basin is currently zoned for agricultural or rural residential
development and moderate-density single-family development. The entire northwestern portion
of the basin is designated as Rural Separator or Agricultural lands. Most of the creeks run
through lands that are zoned for such lower intensity land uses.

There are large parcels of land throughout the basin that have been platted for development but
have remained undeveloped for several years. As land is developed, the off-site stormwater
drainage system, built and natural, will be affected. The subdivision developments would
increase population and the number of automobiles in the basin; require construction of new
roads; and add large amounts of new impervious surfaces. These impacts will cumulatively
increase sources of nonpoint water pollution, duration of erosive stream flow velocity, peak
stormwater runoff rates, and the volume of stormwater runoff. Commercial and industrial land
uses will have similar effects. In response to the changes, Chapter Six of this plan forecasts the
volume of stormwater we can expect given planned land uses, and the ability of the drainage
system to accommodate the projected
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CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

stormwater runoff. It recommends various facilities and projects to manage the stormwater
without significant flooding and loss of property. Chapter Seven analyzes water quality and
recommends projects and programs to keep stormwater, either discharged into the natural
drainage system or infiltrating into the ground, within the State water quality standards and the
terms of Pierce County’s stormwater NPDES permit. Chapter Eight examines projected
stormwater flows and current habitat problems due to drainage facilities or stormwater for their
effects on fish habitat. Then projects are recommended to correct existing problems and
problems that can be anticipated as the basin develops.

The following land uses are planned for the Clear/Clarks Creek Basin.

Employment Centers

An employment center is a concentration of office parks, manufacturing, other industrial
development, or a combination of activities. These areas are likely to be developed to their
maximum allowable densities. Any vacant and undeveloped land will probably be absorbed.
Eventually these areas will have to expand or new centers will be designated. Employment
centers within the Clear/Clarks Creek Basin include:

e Sunrise Parkway East, between 122nd Avenue and 134th Avenue
e Thun Field (Pierce County Airport) and adjacent areas

Community Centers

A community center has as its focus a significant commercial traffic generator around which
develops a concentration of commercial and some high-density multi-family developments. One
community center has been designated within the basin:

o Canyon Road: Canyon Road East at 112th Street

Rural Centers

Rural centers are concentrations of shopping, services, and employment in rural areas. Pierce
County recognizes three different types of rural centers: rural activity centers, rural
neighborhood centers, and rural gateway communities. Rural neighborhood centers are the only
type designated within the Clear/Clarks Creek Basin. The two rural neighborhood centers within
the Clear/Clarks Creek Basin are as follows:

o Canyon Road East and 84th Street East
e Waller Road East and 72nd Street East

Urban Neighborhood Centers

An urban neighborhood center is a concentrated mix of small-scale retail and service commercial
and office development that serves the daily needs of residents within the immediate
neighborhood. Residential development at various densities may occur within the center. One
urban neighborhood center lies within the Clear/Clark Creek Basin:

o Southwest corner of intersection of 39th Avenue SW and 94th Avenue East
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CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

Mixed-Use Districts

Mixed-use districts are concentrations of commercial, office, and multi-family developments
located along major arterials, state highways, highways, and major transit routes. These areas
cater to a customer base beyond the surrounding neighborhoods or community because of their
placement near major transportation routes. Several mixed-use districts are designated within the
basin:

e Meridian East (SR 161) between 120th Street East and 160th Street East
e 112th Street East between Canyon Road and Woodland Avenue

e 112th Street East between Portland Avenue and Swan Creek

e Portland Avenue between SR 512 and 93rd Street

e 76th Avenue East between River Road and 56th Street

o Portland Avenue E at 85th Street E

e South of 72nd Street from 18th Avenue E to 9th Avenue E

High-Density Residential Districts

High-density residential districts are composed of multi-family and high-density single-family
housing, located within walking distance of a major roadway. Only two small high-density
residential districts are designated within the Clear/Clarks Creek Basin:

o Between SR 512 and 112th Street East from Swan Creek to Vickery Avenue
e Northwest corner of Meridian East (SR 161) and 136th Street

Moderate-Density Single-Family Residential

More than one-third of the Clear/Clarks Creek Basin is designated moderate-density single-
family residential. Geographic areas that fall outside of a designated center or district, as
described above, are designated moderate-density single-family residential. This designation
provides for single-family and two-family dwelling units:

o From Woodland Avenue to the eastern edge of the basin, excluding the City of Puyallup
and the above-mentioned areas
e From 20th Avenue E to the western edge of basin

Rural Separator

Almost half of the Clear/Clarks Creek Basin is designated Rural Separator. It includes rural lands
planned to buffer or separate between urban growth areas. In this case, areas designated Rural
Separator within the Clear/Clarks Creek Basin act as a buffer between the Cities of Tacoma and
Puyallup. Within these areas, low to moderate residential densities and rural activities, such as
agriculture, are encouraged. Rural areas are to contain diverse housing opportunities, through a
mix of large lots and clustering of housing:

o West of Woodland Avenue E to the Roosevelt Ditch drainage, from the Puyallup River
on the north to the southern end of the basin excluding the SR-512 corridor and the
specific areas mentioned above
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Community Planning Efforts

Three community plan areas lie within the boundaries of the Clear/Clarks Creek Basin: the Mid-
County Communities Plan area, the South Hill Community Plan area, and a small portion of the
Parkland-Spanaway-Midland Communities Plan area. The community planning process uses the
Pierce County Comprehensive Plan as a foundation and allows citizens to make specific
recommendations regarding such things as special areas to protect, infrastructure and
transportation design features, commercial and large-scale housing design, and certain land use
patterns; things that can directly affect surface water and groundwater resources. See Chapter
Two for detail about the community plans in the basin.

Impervious Surface Analysis

The basin characterization estimates the total impervious surface area of the watershed. This
enables conceptual computer modeling activities to accurately simulate the rainfall-runoff
relationships within a watershed. A conceptual hydrologic model requires accurate quantification
of the amount of impervious surfaces within each basin and subbasin to predict existing and
future flow patterns within a watershed (USGS, 1994). One of the primary physical attributes
used for a watershed is the calculated effective impervious area (EIA). As described in Appendix
“ D ** of Pierce County’s Guidance for Basin Planning (Pierce County Water Programs, 2000),
the EIA considers the fact that some impervious areas are hydraulically connected to others,
allowing for a quicker response to rainfall events (PCWP, 2000).

The basic hydrologic principles of the runoff cycle include surface retention at the land surface,
flow from hillsides to the stream channels, flow in the stream channels to the mouth, and
interaction of surface water with groundwater. As a basin becomes developed, hydrologic
characteristics are altered due to construction of impervious surfaces and structures, compaction
of soils, and stream channel modifications. Trees and grasslands are removed, and soils become
compacted for paving and by grading for roads and buildings. Also, natural drainage features are
also often replaced with man-made pipes and channels. Therefore, when rain falls on the land
surface, the amount of natural infiltration and storage is reduced, increasing the volume of
surface runoff into stream channels. Flows are transmitted at higher rates and more quickly to the
natural stream channels. When rainfall exceeds the infiltrative capacity of the soil, a process
called Horton overland flow occurs. This results in an increase in the peak flow rates in the
streams and channels, which in turn increases the potential for erosion and flooding.

For the Clear/Clarks Creek Basin, the existing percent EIA for the 48 subbasins was computed
assuming land use as shown in Figure 4-5 and future percent EIA values were computed
assuming that the zoning as shown in Figure 4-6 would be fully realized. The impervious
surface analysis is described in Appendix “D.” Table 4-1 shows the existing and future land-use
condition EIA for each subbasin.

The data show that under the existing conditions, the EIA is estimated to be 19 % for the Clear
Creek basin, 25 % for the Clarks Creek Basin, 27 % for the Pothole Basin, and 31 % for the
Roosevelt Ditch area. The Clarks Creek Basin includes much of the City of Puyallup and the
South Hill Mall commercial area. The Pothole Basin also contains a significant amount of
commercial area along Meridian Avenue, and a significant amount of medium-density residential
development. The overall EIA for the Clear/Clarks Creek Basin is approximately 23 %.
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TABLE 4-1
Existing and Future Land-Use Conditions EIA
Difference in %

Subbasin Name Existing % EIA Future % EIA EIA
Roosevelt Ditch 31 46 15
Swan Creek 21 26 5
Squally Creek 11 14 3
Canyon Creek 21 25 4
Clear Creek 17 19 2
Overall Clear Creek Basin 19 23 4
Rody Creek 22 31 9
Diru Creek 19 28 9
Woodland Creek 17 35 18
Clarks Creek 29 37 8
Overall Clarks Creek Basin 25 35 10
110th Avenue Pothole 38 58 20
117th Street Pothole 28 43 15
128th Street Pothole 32 50 18
135th Street Pothole 35 53 18
Lower 144th Street Pothole 19 37 18
Upper 144th Street Pothole 18 34 16
Afdem Pothole 19 39 20
Alderwood Pothole 20 40 20
Black Swamp Pothole 22 42 20
Candlewood-Manorwood Pothole 21 30 9
Capital Pothole 47 66 19
Heritage Glen Pothole 19 41 22
Meridian Pothole 41 63 22
Springfield Pothole 24 39 15
South Central Pothole 5 18 13
Tip Top Pothole 14 22 8
Overall Potholes Basin 27 45 18
Overall Total Clear/Clarks Creek 23 33 10
Basin

Under future land-use conditions, the area of built-out basin is expected to be approximately 25

% for the Clear Creek basin, 35 % for the Clarks Creek basin, 45 % for the Pothole Area, and 46
% for the Roosevelt Ditch area. The EIA for the overall Clear/Clarks Creek Basin is estimated to
be 33 %. Table 4-1 shows that there will be more impervious surface area in the basin than under
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CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

current conditions. T his may lead to more flooding and water quality problems unless
appropriate stormwater controls are used as the areas develop. The majority of the increases
occur in the Pothole Basin and Clarks Creek Basin.

4.2.2 Population

Current Population

Population estimates in the Clear/Clarks Creek Basin for 1990 were prepared by CH2M HILL
using 1990 census block group data from the U.S. Census Bureau website (U.S. Census Bureau,
2002). The 1990 population figures were estimated from the 22 individual census block groups
located within the Clear/Clarks Creek Basin, and the 38 census block groups partially located
within the Clear/Clarks Creek Basin boundaries. Populations of block groups that were partially
located within the basin were estimated using aerial photographs or by multiplying the total
block group population by the percentage of the block group located within the basin. Using the
process described above, population within the basin was estimated to be 44,466 and 61,704 in
1990 and 2000 respectively. Figure 4-7 shows the current population estimate for Pierce County
and the Clear/Clarks Creek basin. According to the U.S. Census Bureau, population in the
Clear/Clarks Creek basin increased by 39% between 1990 and 2000, an annual compounded
increase of 3.33 %.

Future Population

Pierce County has experienced substantial growth in previous years and is expected to support
more growth over the next 30 years. From a 1990 population of 586,203, Pierce County grew by
20 % to 700,820 in 2000 (U.S. Census, 1990 and 2000). According to the Puget Sound Regional
Council’s (PSRC) long-range population forecasts for the Forecast Analysis Zones (FAZS)
within Pierce County, the County is expected increase 16 % to 812,859, by the year 2010 (PSRC,
2002). According to the 2001 Population and Employment Forecasts report for the Central
Puget Sound Region, Pierce County is expected to reach the following populations in the years
2010, 2020, and 2030 (PSRC, October 2001):

2010: 812,859
2020: 892,314
2030: 951,747

Future population projections for Pierce County can help to predict future populations within the
Clear/Clarks Creek Basin. The estimated 1990 population in the Clear/Clarks Creek Basin was
44,466, which represented about 7.6 % of the total county population of 586,203 in 1990. In
2000, the estimated population in the Clear/Clarks Creek Basin was 61,704, which represented
about 8.8 % of the total county population of 700,820 in 2000. Assuming that the Clear/Clarks
Creek Basin will continue to capture at least 8 % of the county’s growth, it is predicted that in
2010, the population residing in Clear/Clarks Creek Basin will be approximately 65,000 and
71,000 people in 2020. Figure 4-7 shows the future population estimate for Pierce County and
the Clear/Clarks Creek Basin.
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Population Trends in Clear/Clarks Creek Basin

4.3 Natural and Constructed Drainage

This section presents an overview of the Clear/Clarks Creek Basin drainage system and describes
the natural and constructed drainage characteristics and features within each subbasin. It also
presents brief discussions of historical and current stream flow monitoring and the influences of
groundwater on the stream systems.

4.3.1 Drainage Overview

The Clear/Clarks Creek Basin drains approximately 32.7 square miles, including the 8.3-square-
mile Pothole area and 1.0-square-mile Roosevelt Ditch drainage area. The natural stream
channels of the Clear/Clarks Creek Basin system include approximately 33 miles of streams,
according to Pierce County’s 2002 GIS hydro coverage. The Clear/Clarks Creek Basin streams
drain part of the Lower Puyallup sub-watershed (in Water Resources Inventory Area No.10 —
Puyallup-White). Both Clear Creek and Clarks Creek flow from the northern slope of the hillside
between east Tacoma and southwest Puyallup. The two drainage basins converge with the
Puyallup River within three miles of salt water. Tidal fluctuations in the river cause regular
backwater flows at the mouths of these streams.

The Clear Creek drainage contains four subbasins as follows:

1. Swan Creek

2. Squally Creek

3. Canyon Creek, and

4. East and West Forks of Clear Creek
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Clear Creek also drains some of the flat agricultural area south of the Puyallup River.
The Clarks Creek basin also has four subbasins in unincorporated County:

Rody Creek
Diru Creek
Woodland Creek
Clarks Creek

MPwnhE

Each of these creeks flows north and joins Clarks Creek near the toe of the slope encasing the
Puyallup River valley. Clarks Creek flows generally northwest from Maplewood Springs located
in the City of Puyallup and continues north after reaching the Puyallup River floodplain, joining
the river at river mile (RM) 5.8.

Another tributary, Meeker Ditch, lies entirely within the City of Puyallup. Meeker Ditch drains
area surrounding and including the Puyallup fair grounds and the Silver Creek drainage area of
South Hill. Meeker Ditch then flows west to where it joins Clarks Creek just above the
developed portion of the City’s DeCoursey Park.

Figure 4-8 shows the boundaries and locations of the drainage subbasins. Streams generally flow
from south to north in relatively parallel alignments. Clear Creek and Clarks Creek streams can
be separated into upper, middle, and lower sections. The headwaters of the streams typically lie
within rolling moderately sloped upland areas south of SR-512. Flowing north, the creeks enter
deeply entrenched canyons with actively down-cutting channels, and emerge onto the flat
Puyallup River valley. The lower sections, in the floodplain of the Puyallup River, are low in
gradient and flow though ditch-like channels.

Groundwater contributes to perennial stream flow as discharge from seeps and springs where the
densely compacted till layer intersects with stream channels. Groundwater provides perennial
flows in the creeks. Upstream from these points, flow frequently disappears during late summer.
Groundwater characteristics are discussed in Section 4.3.6.

Numerous wetlands in the basin help to control the volume of peak stormwater runoff by storing
stormwater that otherwise would runoff; this can mitigate down-cutting of stream channels and
the sedimentation of streams so damaging to fish and other aquatic species habitat. Floodwater
storage is especially relevant in the eight potholes in the Clear/Clarks Creek Basin where there
are no surface water drainage outlets. Wetlands also have sociocultural value in offering
educational and recreational opportunities and aesthetic value to public and private landowners.
The distribution and habitat benefits of wetlands in the Clear/Clarks Creek Basin are discussed in
detail in Section 4.5.1.

The Potholes Basin consists of 16 individual basins. Each drains to a central depression where
runoff infiltrates to ground water. Runoff often collects within the areas of lowest elevation until
the stormwater can percolate into the ground. During extreme storm events, collected
stormwater can overflow into an adjacent pothole.

The Roosevelt Ditch drainage area is an extension of the City of Tacoma’s T-Street Gulch
drainage basin. Roosevelt Ditch is a man-made channel that carries urban runoff to the T-Street
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Gulch drainage system. The T-Street Gulch flows to the Lower Puyallup River west of Clear
Creek.

4.3.2 Natural Drainage System

This section describes the natural drainage system of the Clear/Clarks Creek drainages. This
section also includes a general discussion on land use to provide a context in describing the
natural system as it exists today.

Clear Creek Basin

The Clear Creek subbasin has the largest tributary area of the drainage subbasins in the
Clear/Clarks Creek Basin, draining 5.8 square miles of primarily rural residential land, with large
plots of open resource and agricultural land (see Figure 4-5), most of which are in the lower
floodplain areas and flanking hillsides. There are several large plots of open space designated as
parks and a power line right-of-way in the middle section of the subbasin along Pipeline Road.

The upper reach of Clear Creek begins at the headwaters south of SR-512 in the vicinity of a
wetland area between 40th Avenue East and 50th Avenue East and ends at Pioneer Way East.
From the headwaters, Clear Creek flows north through rolling hills and uplands areas. There are
an East Fork and a West Fork of Clear Creek. The forks flow through small channels south of
84th Street. The West Fork passes under the large substation between Pipeline Road and 80th
Street East via a 52-inch culvert. Between 84th Street East and where the East Fork and the
West Fork combine near 61st Street East, the stream channels become increasingly defined with
steep side slopes. South of 72nd Street East, the streams begin flowing through deep canyons
before discharging into the lower reach near Pioneer Way and 46th Avenue East. The Trout
Lodge Fish Hatchery is located near the confluence with Canyon Creek just upstream of the
culvert under Pioneer Way.

The lower Clear Creek mainstem extends west along the toe of the hill slope parallel to the
Puyallup River, collecting drainage from Canyon, Squally, and Swan Creeks before joining the
Puyallup River near I-5 at river mile (RM) 2.6. The lower reach begins where Canyon Creek
enters Clear Creek, at Pioneer Way and Canyon Road East, and continues to the mouth of Clear
Creek at the Puyallup River. Clear Creek parallels Pioneer Way as it flows northwest and is
joined by Squally Creek. Most of the lower section of the stream has been channelized through
the farmlands alongside the Burlington Northern Santa Fe railroad right-of-way. Lower Clear
Creek also drains much of the low-lying farmlands north of Pioneer Way and south of the
Puyallup River. This primarily agricultural area contains numerous constructed ditches and
channels that convey water to Clear Creek.
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The area is also in the Clear Creek floodplain and is considered a flood hazard area (TT/KCM,
2001). The stream flows through these floodplain areas and some localized ponding areas with
standing water, as it joins with Swan Creek and then discharges into the Puyallup River.

The Puyallup River is tidally influenced upstream of the mouth of Clear Creek. Daily tidal
fluctuations and flow conditions in the Puyallup River affect the water level within the creek.
Before floodgates were installed at the mouth of the Clear Creek, high tides and flooding in the
Puyallup River would back water up into the Clear Creek channel. This backwater condition
prevented Clear Creek from discharging to the river and resulted in extensive flooding in the
Clear Creek.

Canyon Creek is the eastern-most tributary to Clear Creek, and drains an area of 2.2 square
miles. The basin is substantially developed, with a string of commercial areas located along
Canyon Road East and a concentration of commercial and light manufacturing in the vicinity of
Canyon Road East and 112th Street East. There are two large gravel quarries along the lower
section of Canyon Creek south of 72nd Street East. The headwaters of Canyon Creek are in low-
lying wetland areas north of 128th Street East. The creek flows though the rolling hills of the
upper reaches in moderately confined channel and through a series of culverts as it crosses under
SR-512 and other arterial roads. The mainstem of Canyon Creek parallels Canyon Road East
and connects with the west fork of the creek near the 90th Street crossing. The west fork
originates north of 112th Street East and parallels 52nd Avenue East. From the 90th Street East
confluence, Canyon Creek flows through various pipes and confined channels, and then enters
the steep canyon just upstream of 72nd Street East. Flows continue north, crossing Canyon Road
twice near the gravel quarries downstream of 72nd Street East. Canyon Creek then crosses under
Pioneer Way East and the Burlington Northern Santa Fe Railroad. From this point, the creek
flows northwest through a channelized ditch for approximately 6,000 feet where it discharges to
Clear Creeks.

Squally Creek is the smallest of the subbasins, with a tributary area 0.9 square miles. This is a
moderately developed subbasin, mostly rural residential. The headwaters lie just south of 72nd
Street East. The upper section contains a few wetlands and areas of ponding water along the
relatively small stream channel in this area. The stream parallels Waller Road East to the west
and 36th Street East to the east, and then enters the steep canyon just south of 48th Street East.
Squally Creek joins Clear Creek at Pioneer Way. There have been some historical bridge
erosion/scour problems with the 48th Street East bridge due to high creek flows and the narrow,
confined channel within the canyon area.

Swan Creek is the most westerly subbasin within the Clear Creek System. It drains an area of
3.8 square miles. The predominant land use is mostly rural residential neighborhoods, with some
small hobby farms scattered throughout middle and upper sections of the subbasin. The
headwaters of the stream are located south of 112th Street East near Waller Road (see Figure 4-
8). Most of the south end of the basin is becoming increasingly developed with residential
communities and commercial areas. The well-defined stream channel begins near 112th and
parallels Waller Road as Swan Creek flows across the rolling hills of the uplands, passing under
the arterial roads in a series of large culverts. The stream meanders through the uplands until
72nd Street East where it drops into the steep canyon Swan Creek joins Clear Creek north of
Pioneer Way. The lower section of the basin through the canyon area is mostly undeveloped
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with parklands. Swan Creek Park is one of the larger parks in the basin, located in the canyon.
Approximately 60 acres of the valley drainage area has been redeveloped by the City of Tacoma
and Port of Tacoma by converting selected parcels from commercial and residential land uses to
a natural resource area due to the construction wetlands for off-channel rearing areas for fish.

Clarks Creek Basin

The Clarks Creek Basin is the largest of the basins addressed in this plan. It drains
approximately 6.5 square miles; 39% of the Clarks Creek Basin lies within the City of Puyallup.
Clarks Creek flows generally northwest from South Hill and continues north after reaching the
Puyallup River valley, joining the river at RM 5.8.

The Clarks Creek watershed includes Diru, Rody, and Woodland Creeks in unincorporated
Pierce County, as well as Meeker Ditch in the City of Puyallup. Diru, Woodland, and Rody
Creeks flow generally north to their confluence with Clarks Creek near the toe of the hill
overlooking the valley. Meeker Ditch drains the area around and east of the Puyallup fair
grounds and then flows west to where it joins Clarks Creek just above Puyallup’s DeCoursey
Park.

Clarks Creek originates in wetlands south of 96th Street East and east of Fruitland Avenue East
in unincorporated Pierce County. It is primarily fed by Maplewood Springs (See Figure 4-8).
The creek flows through the protected Maplewood Springs watershed, a large tract of forested
land set aside to protect the City of Puyallup’s water supply. The City of Puyallup has an intake
at the spring that provides part of the City’s water supply. After leaving the Maplewood Springs
watershed, the creek descends through a steep canyon to the Puyallup River valley where it
passes through the WDFW fish hatchery. The hatchery channels creek water into the facility and
discharges to the creek. From the hatchery, Clarks Creek turns to the northwest passing
numerous residences and DeCoursey Park. The lower section of the stream north of Pioneer
Way meanders through the farmlands in a fairly wide and deep channel that has been modified
by adjacent landowners. There are developed lots and small hobby farms adjacent to the stream
all the way to the mouth at the Puyallup River.

The eastern portion of the Clarks Creek subbasin drains the City of Puyallup and the South Hill
Mall area. The area around the headwaters is heavily developed with commercial establishments
surrounding the mall area. Much of the drainage in the eastern portion of the basin flows
through man made conveyance channels and pipes and enters the lower section of Clarks Creek
and Meeker Ditch at various points. A storm drain diversion at 15th Avenue SW and S Meridian
transfers stormwater from the Clarks Creek Basin to the Mid-Puyallup River Basin. Meeker
Ditch drains a substantial portion the City of Puyallup. It has a series of historical water quality
problems associated with the fairgrounds and the urban nature of the watershed (Ecology, 1990).
Section 4.6 further discusses water quality.

Woodland Creek is the second largest subbasin in the Clarks Creek Basin, draining about 1.8
square miles. Basin characteristics are similar to most of the subbasins in the Clear Creek basin.
Characteristics include a relatively narrow drainage basin originating in rolling uplands area near
SR-512, flow north towards the Puyallup River valley, cutting through the hillside in a narrow,
steep canyon as the stream approaches Pioneer Way. The Woodland Creek subbasin is
moderately developed, mostly rural residential with large lots and hobby farms, and relatively
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few commercial areas. A large part of the lower area consists of land owned by Washington
State University and is used for various agricultural and horticultural programs.

The headwaters of Woodland Creek begin near the intersection of 128th Street East and
Woodland Avenue East. Much of the upper channel is a roadside drainage ditch along
Woodland Avenue East, crossing under SR-512 where Pierce County maintains an active flow
gage. From SR-512, the stream is conveyed via a series of confined man-made channels and
pipes. A 24-inch pipe conveys flows from just south of 104th Street and Woodland Avenue, to
100th Street. Downstream of 100th Street, the creek again flows through a series of channels
and culverts, and then enters the upper edge of its canyon area north of 96th Street. From here,
the stream is located between Woodland Avenue to the west, and Fruitland Avenue to the east.
The stream leaves the hillside through the Washington State University property, north of
Pioneer Way. South of Pioneer Way, the stream becomes channelized and is piped through the
agricultural lands owned the university. Woodland Creek joins with the Clarks Creek near
DeCoursey Park and the Puyallup Tribe reservation boundary.

Diru Creek joins with Clarks Creek north of Pioneer Way at Woodland Avenue East extended.
Diru Creek has a drainage area of 1.3 square miles, and like Woodland Creek, is a
characteristically narrow drainage basin with steep-sloped canyons between the uplands and the
lower section in the Puyallup River valley. Land use throughout this subbasin varies. The lower
sections of the subbasin, from the mouth to 80th Street, contains a number of large plots of open
space, designated as forested and agricultural land according to the County GIS database. The
Puyallup Tribe maintains a fish hatchery at the mouth of Diru Creek, between 72nd Street East
and Pioneer Way (see Figure 1-2). From 80th Street East to SR-512, the basin becomes
substantially developed with numerous housing developments on small lots. The area from SR-
512 to the headwaters near 128th Street East is mostly rural residential and small hobby farms.
However there are a few new developments occurring in the extreme south end of the basin (near
128th Street East) where large vacant lots are being developed with new moderate density
housing subdivisions.

The headwaters begin in a large wetlands area near 128th Street East. Diru Creek flows from
128th Street East to SR-512 in a natural channel. A 36-inch-diamter culvert conveys streamflow
under SR-512. The stream enters an extended reach where it flows through small channels,
roadside ditches, storm drain and pipes until it reaches 96th Street East. Below 96th Street East,
the creek enters a natural open channel system passing under several arterial streets via large
culverts from 96th Street East to 84th Street East, and then enters the steeply sloped canyon area
downstream from 84th Street East. North of the canyon area, Diru Creek flows past the
hatchery, and then flows through a channelized reach from Pioneer Way East to the confluence
with Clarks Creek.

Rody Creek is the westernmost subbasin in the Clarks Creek Basin. Several reports refer to this
tributary as an “unnamed tributary” to Clarks Creek (USGS, 1983). Rody Creek’s drainage area
is approximately 1.2 square miles and consists primarily of rural residential land uses and a few
large resource lands, one of which is a large quarry just upstream of 72nd Street East. There are
a few areas of new developments occurring in the middle of the basin between 96th Street East
and 84th Street East, and some in the headwaters area 128th Street East. The stream channel
between the headwaters and SR-512 is not well defined. Downstream of SR-512, stream flows
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are conveyed by a small but well-defined natural channel through residential developments.
From 96th Street East through 80th Street East, the channel deepens and Rody Creek flows
through the canyon area, passing under busy arterial streets through a series of large culverts.
Rody Creek’s canyon is extremely deep and narrow. The stream leaves the canyon area at
Pioneer Way, flows through the flat agricultural lands until it joins with the main branch of
Clarks Creek just upstream of the Burlington Northern Santa Fe Railroad bridge.

Potholes Basin

The Potholes Basin consists of sixteen (16) separate closed depression areas where stormwater
flows to a series of ponds or depressions. Generally, stormwater that reaches the depression
collects in a pond and infiltrates into the groundwater or evaporates. However, during large
storm events, some of the potholes can overflow to neighboring potholes. For example, South
Central Pothole overflows to Springfield Pothole. During an extremely large storm event, the
Afdem Pond would overflow to Clarks Creek.

Within this terrain of undulating hills, the boundary lines between potholes can be drawn in
many ways. Depressions in a pothole that overflow during major storms can be combined with
the area to which it overflows or left separate. The 16 potholes identified and illustrated in this
basin plan represent the division of potholes existing during the basin characterization phase of
this plan’s preparation, a snapshot in time. As development occurs and depressions are filled,
natural drainage patterns are altered. Therefore, the delineation of potholes probably will change
over time.

Land within the potholes is becoming increasingly urbanized, with commercial areas along
Meridian Avenue and residential subdivisions throughout the basin. The drainage system has
been extensively modified with pipes and channels, and a number of regional ponds and
infiltration facilities replacing natural drainage courses that have been graded or filled. The
constructed drainage system is discussed in the next section. A list of the potholes, their size,
overflow paths, and similar characteristics follows:

110th Avenue Pothole receives runoff from 268 acres
along 110th Avenue East, between 152nd Street East
and 169th Street East. Direction of runoff flow is
generally west to a depression located near Meridian
Avenue East at approximately 156th Street East.

117th Avenue Pothole is a horseshoe shaped pothole
draining 529 acres, extending from 110th Avenue East
to immediately east of Military Road East and from
approximately 116th Street East on the north to 136th
Street East on the south. Direction of runoff flow is generally to the north to a wetland that
receives and stores floodwater during storm events.

128th Street Pothole is located to the east of Meridian Avenue East, from approximately 122nd
Street East to 136th Street East. 249 acres drain to a nine-acre depression at the intersection of
Meridian and 128th Street East. The photograph to the right shows the flooded intersection
during the winter of 1996 when the pond flowed over Meridian Avenue.
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135th Street Pothole is a north-south bearing basin approximately 612 acres located just west of
Meridian Avenue E. It borders 94th Avenue East on the west and stretches between 128th Street
East and 160th Street East. The area has several interconnected wetland/pothole areas
historically connected by ephemeral streams whose floodplains have been filled for building and
landscaping purposes.

Lower 144th Street Pothole
contains 150 acres. It extends from
approximately 137th Street East on
the north to approximately 150th
Street East on the South, from
115th Street East on the west to
123rd Street East on the east.
Nearly 25 acres of wetlands
provides floodwater storage, a
portion of which has standing water
year-round. Hemlock Pond is the
central depression to which
stormwater flows in this pothole.

Upper 144th Street Pothole is one of the few potholes with year-round standing water. It drains
313 acres, located between approximately 151st Street East and 168 Street East, east of 122nd
Avenue East. Seventeen % of the pothole area (53 acres) is wetlands. Runoff flows to a large
wetland just north of Sunrise Parkway.

Afdem Pothole consists of 199 acres north of 128th Street
East at approximately 80th Avenue East that were
significantly modified by years of gravel mining. Since
1999, the gravel mine has been reclaimed and
reconfigured for use as a regional stormwater infiltration
facility. Little water could have flowed out of this basin
given its highly permeable soil. But if it had, the overflow
path would have been towards Clarks Creek. Substantially
the same configuration exists today.

Alderwood Pothole contains several ponds and wetlands
including Ates Pond (named for the last property owner)
known for standing water year-round with seasonal
flooding. The pothole has a drainage area of 307 acres, which
are rapidly developing into moderate density residences.

Black Swamp Pothole is the largest of the potholes,
encompassing 834 acres and several wetlands and depressions
that historically stored stormwater. Black Swamp itself,
pictured to the right, typically held water all year and extended
into adjacent wetlands during storms. It receives overflow from
a depression to the east and surface runoff from surrounding
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area during storms. The pothole area starts near SR-512 and extends south to 128th Street East,
stretching between Afdem Pothole on the west and the ridge to the west of Meridian Avenue on
the east.

Candlewood-Manorwood Pothole contains 306 acres, the northern part extending into the City
of Puyallup. It extends from 33rd Avenue in the City on the north to 122nd Street East. The area
drains to the south-central toward a wetlands and a depression running in a north-south direction
to where 122nd Street East exists now. The depression was regularly inundated during storms.

Capital Pothole is 120 acres extending across Meridian Avenue East from approximately 120th
Street East on the north to 127th Street East on the south. Although records indicate no major
flooding in recent years, 1997 and 1998 brought reports of over the road flooding on 123rd Street
Court East and private property flooding at 120th Street East to the east of Meridian.

Heritage Glen Pothole at 102 acres is the smallest of the potholes. It is located in the center of
the potholes drainage, south of 136th Street East to approximately 147th Street East, and from
110th Avenue East on the west to 116th Avenue East. More than six and one-half acres is
floodwater storage where stormwater runoff collects and infiltrates.

Meridian Street Pothole at 721 acres and shaped like a bean,
extends from the ridge just west of Meridian Avenue to as far
east as 115th Avenue East, from 136 Street East on the north to
176th Street East. Runoff drains to a depression at Meridian
Avenue East and 144th Street East that previously flooded
across Meridian.

South Central Pothole consists of 210 acres the majority of
which is forest and farmland. Normally, stormwater is
contained in the pothole, where it infiltrates to groundwater. However, during severe storm
events, stormwater exceeds the soil’s ability to infiltrate water fast enough and flooding occurs.
In the winters of 1996 and 1997, flood water spilled into the neighboring Springfield Pothole.

Springfield Pothole is a 223-acre basin. Stormwater in this basin flows to a series of
depressions. No natural surface water outlets are present so the only means of exit is evaporation
and infiltration. The majority of the basin is medium and high-density residential development.
In the winter of 1996/1997, pothole water surface levels reached flood stage, damaging several
residences and streets.

Tip Top Pothole contains 152 acres that straddle 136th Street East near Military Road East. The
depression that provides stormwater storage extends across 26 acres.

Roosevelt Ditch

The Roosevelt Ditch drainage is located to the west of Swan Creek subbasin with 72nd Street
East as its northern border and 91st Street East as its southern border. The subbasin is
predominantly comprised of single family density residential homes and small hobby farms.
Commercial lots are located along Portland Avenue East. The headwaters of Roosevelt Ditch
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begin just south of 91st Street East with a natural drainage channel running south to north. The
channel crosses culverts at 91st Street East, 90th Street East, 88th Street East, 84th Street East,
and 80th Street East. From 80th Street East to 72nd Street East, a project completed in 1991
converted Roosevelt Ditch from a natural drainage channel to a straightened ditch with increased
capacity. It discharges to City of Tacoma facilities at 72nd Street East, which conveys runoff to
the Puyallup River.

An unnamed tributary carrying runoff from the west side of the subbasin discharges into
Roosevelt Ditch about 1,200 feet south of 72nd Street East. The headwaters for this tributary are
located just south of 85th Street East and west of Portland Avenue East. At about the 7600 block
of Portland Avenue East, this south-to-north running channel turns east into a 24-inch diameter
storm drain. The storm drain extends for approximately 2,000 feet before discharging to
Roosevelt Ditch.

A second unnamed tributary carries runoff along the west side of 12th Avenue East. It extends
south to north before turning east and discharging into the tributary described in the previous
paragraph.

4.3.3 Constructed Drainage System

The drainage system of the Clear/Clarks Creek Basin has been extensively modified with
stormwater pipes, ditches, detention pipes, stormwater ponds and infiltration facilities. Numerous
culverts and bridges have also been constructed throughout the basin at driveway, road and
highway crossings. Pierce County recently performed an inventory of all the drainage facilities
within the County. Facility locations were determined using a Global Positioning System (GPS)
and entered in the County’s Geographical Information System (GIS). As part of the inventory,
the County identified all drainage facilities within the unincorporated portion Clear/Clarks Creek
Basin, including most of the pothole area. The drainage network in the City of Puyallup portion
of the Clarks Creek basin is not included in the GIS database. Tables 4-2 and 4-3 summarize the
drainage facilities within the Clear/Clarks Creek Basin. The major constructed drainage systems
and capital improvement projects (CIP) under construction or in design are described by
subbasin in the sections that follow.

TABLE 4-2
Drainage Inventory of
Pipe or Culvert Length of Detention
Diameter® (inches) Length of Pipe (feet) | Number of Culverts Pipes (feet)

<12 77,000 391 -

12 338,000 2,677 400

18 55,000 167 30

24 25,000 67 1280

36 22,000 24 2670

48 8,000 34 680
Total 526,000 3,360 5,000

 Includes all pipes up to next nominal pipe size
b Pipes oversized to serve a detention purpose, also referred to as vaults.
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TABLE 4-3
Drainage Facilities in Clear/Clarks Creek Basin
Facility Type Number of Facilities
Detention Ponds 36
Infiltration Basins 22
Water Quality Treatment Ponds 1
Sedimentation Basin® 1
Bioswales” 15

& A pond whose primary function is to provide a quiescent environment that
enables suspended particulates to precipitate out of the storm water.

® A treatment component of a drainage facility that uses a broad open channel
with a gentle slope lined with vegetation to filter pollutants out of stormwater.

Clear Creek Basin — Drainage Facilities

Within the Clear Creek Basin, there are about 13 large storm drainage systems with pipe sizes 24
inches in diameter or greater, and many smaller pipes and channels/ditches conveying
stormwater from roadways and developments to stream channels. Of these 13 large systems, six
are located within the Swan Creek Basin, one is in the Squally Creek basin, two are in the Clear
Creek subbasin, and four are in the Canyon Creek subbasin. Two of these storm drainage
systems discharge into large subsurface detention pipes. There are also six large detention ponds
and one sedimentation pond in the Clear Creek basin. The larger detention and conveyance
systems are described below (see Figure 4-8 for locations).

o Four large storm drain systems, ranging from 24 to 48 inches in diameter, collect and
convey stormwater along Waller Road and adjoining areas, between SR-512 and 80th
Street East, and route stormwater to four detention ponds (one for each system). They
discharge the stormwater to Swan Creek.

e A large storm drain along 72nd Street East (24 to 30 inches in diameter) collects runoff
from 72nd Street East and adjacent areas and conveys it to a 72-inch-diameter detention
pipe that discharges to Swan Creek.

o An off-channel sedimentation pond was constructed in 1990 just upstream of Pioneer
Way at Swan Creek to remove the sediment and gravel that was conveyed down the
canyon and formerly blocked culverts.

e A 52-inch-diameter storm drain conveys the East Fork of Clear Creek under a large
substation between 84th Street East and 80th Street East.

o At the intersection of Canyon Road and Pipeline Road, Canyon Creek flows into the 24-
inch storm drain that runs along Canyon Road to 84th Street East. The combined flows
from Canyon Creek and the roadway runoff reenter the natural creek channel at 84th
Street East. Over the road flooding at 90th Street East has necessitated an existing CIP
project to raise 90th Street East and improve conveyance with compensating storage at
84th Street East (Canyon Creek Bypass Project No. D138-003, Pierce County, 2001).

@) Pierce County Public Works & Utilities 4-34 www.piercecountywa.org/water
Water Programs Division



CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

e Squally Creek Detention Pond at 58th Street East and Waller Road East was constructed
in 1995, D306, to control flooding and scour of the creek channel.

There are two flood gates at the mouth of Clear Creek at the Puyallup River. One is allowed to
remain open to permit tidally influenced waters to extend into Clear Creek and Swan Creek and
into constructed off-channel wetland areas. The tide gate closes at elevated river stages
(TT/KCM, 2001). The other flood gate is a flap gate that permits Clear Creek to discharge into
the river, but prevents river flood water from flooding behind the river levee by entering Clear
Creek. When the river elevation becomes higher than the Clear Creek water level, the tide gate
and flap gate close. Clear Creek has no discharge so flows back up and flood the areas between
Pioneer Way and River Road. This area is has experienced considerable and repetitive losses.
The flooding problems are discussed further in chapters five and six.

Drainage District 14 is located within the Clear Creek basin between 80th Street East and 121st
Street East and between Vickery Avenue East and Portland Avenue East. The primary
conveyance for this drainage district is Swan Creek (see Figure 4-8).

Clarks Creek Basin

Within the Clarks Creek Basin, about six large stormwater piping systems with diameters of 24
inches or greater exist, as well as numerous smaller pipes and channels that convey stormwater
from roadways and developments to stream channels. Three of these six large systems are
located in the Rody Creek subbasin, two in the Woodland Creek drainage area, and one in the
lower reach of Clark Creek near the mouth. Three of these large piping systems are oversized
detention pipes. There are also 17 large detention ponds and one infiltration basin in the Clarks
Creek Basin. Descriptions the larger detention (see Figure 4-8) and conveyance systems follow:

e A 24-inch-diameter storm drain was constructed along Woodland Avenue in the upper
reaches from just south of Pipeline Road and 104th Street East to SR-512. This storm
drain conveys stormwater to a 36-inch-diameter detention tank and then to Woodland
Creek at 100th Street East.

e A two-phase project is proposed along 112th Street East and Woodland Avenue East in
the Woodland Creek subbasin to alleviate flooding and channel erosion. The first phase
has been constructed. The second phase is pending property acquisition.

e A 24-inch to 30-inch storm drain collects and conveys stormwater from a residential
neighborhood along 66th Avenue East to Diru Creek at 90th Street East.

e A 24-inch storm drain collects and conveys stormwater runoff from a residential
neighborhood between 90th Street East and 84th Street East and routes the water to a
detention pond in the subdivision before discharging into Diru Creek at 84th Street East.

e The Rody Creek Detention Facility, is located adjacent to Rody Creek at 90th Street East
and 59th Avenue East. This facility functions as a stormwater infiltration basin for 660
acres.
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Potholes Basin

In each pothole there is either a combination of independent stormwater systems or systems that
transfers stormwater either out of the pothole to a facility in an adjacent pothole or transfers
stormwater in a fairly complex manner. Such stormwater systems or facilities found in each of
the 16 pothole subbasins may include a series of pipes, detention/retention ponds, floodplains or
wetlands. However, there are unique stormwater facilities present; for example, bordering the
135th Street and 128th Street Pothole there is a large 72-inch diameter detention tank near the
132nd Street East and Meridian Avenue East intersection. Although the majority of stormwater
pipes found in each pothole are 21-inch diameter or less, there is another larger storm drain trunk
line which is situated along 122nd Avenue East near the intersection with 152nd Street East in
the north section of the Springfield Pothole. This 24-inch diameter storm drain collects and
conveys stormwater to a detention pond called Springfield Pond 3.

Over the past decade, State and County regulations have required the installation of stormwater
management systems for new development. In the pothole areas, where there is no defined outlet
for stormwater, the County has required that new developments retain all excess stormwater
volumes on-site. As a result, new developments must infiltrate the additional stormwater runoff
volumes created by new impervious areas. This poses a challenge if soils in a particular pothole
are not conductive to infiltration.

In the potholes basin, infiltration ponds outnumber detention ponds. Detention ponds found in
the basin were probably constructed before pothole regulations went into effect. See Figure 4-8
for publicly owned ponds associated with each pothole.

The constructed drainage system within the Potholes Basin is largely an interdependent system.
Development of a constructed drainage system has resulted in the conveyance of stormwater
from internal potholes and depressions to a central location in each pothole. Each of the potholes
stormwater conveyance networks are described below.

110th Avenue Pothole. No regional facilities have been constructed in the area. No
flooding problems have been reported.

117th Avenue Pothole. No regional facilities have been constructed in the area. No
flooding problems have been reported

128th Street Pothole. During significant rainfall events, a low-lying area on 128th Street
East, east of Meridian Avenue East experiences flooding and frequent roadway
overtopping. The road has been closed several times due to the inadequacy of an existing
infiltration trench and numerous drywell systems in the basin.

135th Street Pothole. This basin lies west of Meridian and borders 94th Avenue East
between 160th Street East and 128th Street East. The drainage area is composed of
several interconnected wetlands/pothole areas. Stormwater generally overflows from
filled depressions in a northerly direction to a small public infiltration pond near 128th
Street East. During large rainfall events the system gets overwhelmed to the point where
several roadways, private driveways, residential structures and septic systems begin to
flood.
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Upper 144th Street Pothole. Contributes to the South Hill pumping station. See South
Hill Drainage Improvement section.

Lower 144th Street Pothole. Contributes to the South Hill pumping station. See South
Hill Drainage Improvement section.

Afdem Pothole. Afdem Regional Stormwater Infiltration Facility, D325, is a reclaimed
gravel pit that consists of a pretreatment pond followed by an infiltration pond. It is
situated at the southern end of the Clarks Creek subbasin on the north side of 128th Street
East at 86th Avenue East. Although the pond overflow during extreme storm events is to
the Clarks Creek headwaters area, the Afdem facility currently serves approximately
1,200 acres of the Clover Creek Basin in addition to approximately 500 acres within the
Clarks Creek drainage.

Alderwood Pothole. Stormwater from the Alderwood Pothole is channeled to Hemlock
Pond and the South Hill Pump Station.

Black Swamp Pothole. The Black Swamp basin is approximately 339 acres in area. The
terrain would best be described as rolling to undulating. Several low areas (depression
storage areas) exist. The highest elevation achieved in the basin is about 440 feet while
the lowest elevation is about 340 feet found in the pothole (1929 NGVD). The average
slope of the land is approximately 2%,

The 1991 comprehensive stormwater management plan identified this area as a potential
flood hazard area which held true during the 1996 and 1997 storm events. Several houses
in the pothole experienced either flood damage or access problems. Through the scoping
process it was determined the best way to deal with the flooding was to purchase homes
that had significant flood damage. In 2002 (D133) two duplexes were purchased awaiting
their removal for minor grading and fencing work yet to be completed.

Candlewood-Manorwood Pothole. The lowest elevations occur within the Candlewood
residential area. To protect property, 21-inch storm drains convey stormwater to two
infiltration ponds that were constructed by Pierce County in 1990.

Capital Pothole. No regional facilities have been constructed in the area. No flooding
problems have been reported

Heritage Glen Pothole. A regional retention pond was constructed in 1995 in response to
repetitive flooding in and around the Heritage Glen residential development.

Meridian Street Pothole. A Pierce County owned regional retention pond located near
the northeast corner of the 144th Street East and Meridian intersection. The regional pond
was built in 1990 in response to repetitive flooding on Meridian causing road closures
and delays to traffic. The pond was designed for a 25-year event which at that time was
the standard for Pierce County. In winter of 1997, the pond was overwhelmed and
overtopped onto adjacent properties and caused another road closure on Meridian. Since
the pond did not meet the current standard in 1997 of 100-year design it was put on the
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Capital Facilities Plan (D147-003) for expansion. In 2000, the pond was expanded to
accommodate the existing 100-year level of service.

South Central Pothole. Future connection to South Hill pumping station. See South Hill
Drainage Improvement section.

Springfield Pothole. Future connection to South Hill pumping station. See South Hill
Drainage Improvement section.

Tip Top Pothole. Before the South Hill pumping station project was built this pothole
was receiving overflow from the Ates pond in the Alderwood pothole inundating a large
portion of the pothole producing structural flooding. Since the pumping station has been
built all of the overflows from Ates have been re-routed towards the pumping station
which relieves the Tiptop pothole from previous flooding problems.

South Hill Drainage Improvements. The South Hill drainage improvement design report
(URS, 2001) described several pothole subbasins within the South Hill Drainage
Improvement Area—Upper 144th Street Pothole, Alderwood Pothole, South Central
Pothole, Hemlock Pothole, and Springfield pothole. The design report recommended
solutions to connect basins and relieve flooding that occurred during the winters of
1995/1996 and 1996/1997. The recommended solution, which has since been
implemented, routes excess stormwater by gravity to Hemlock Ponds (A, B, and C) and
then pumps via a new pumping station through a force main to an existing overflow
pipeline from the City of Tacoma’s McMillan Reservoir directly to the Puyallup River
(URS, 2001).

Currently, the south hill pumping station receives stormwater from the Upper 144th
Street Pothole, Alderwood Pothole and the Hemlock Pothole. The pumping station was
designed to accommodate runoff from the South Central Pothole and Springfield Pothole
but those basins are not presently connected. The Springfield Pothole project (D136-003)
is currently on the Capital Facilities Plan as a pipeline project that would connect into the
Hemlock ponds with construction in 2007. The South Central Pothole presently flows to
the Springfield ponds but would need minor conveyance upgrades identified under the
Springfield project.

Additional detailed descriptions of past improvements and/or future improvements can be
found in the South Hill Drainage Improvement Design Report (URS 2001).

Roosevelt Ditch Drainage Area

In the Roosevelt Ditch subbasin, ditch and culvert systems are primarily used to capture and
convey runoff from residential areas. These systems drain to natural channels within Roosevelt
Ditch or to enclosed storm drain pipe systems on Portland Avenue and 72nd Street East. A 24-
inch diameter storm drain conveys runoff west of Portland Avenue to Roosevelt Ditch to the east
(see Figure 4-8). At 72nd Street East within the City of Tacoma, Roosevelt Ditch drains to a 48-
inch diameter concrete pipe that conveys water through the City of Tacoma T-Street Gulch
drainage facilities to the Puyallup River.
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4.3.4 Stream Flow Characteristics

The geography, hydrology, and geology of the three basins significantly affect stream flow
characteristics. In the glacial till headwaters of Clear and Clarks Creeks, stream channels have
gentle slopes and adjacent wetlands and low areas provide water storage (USGS, 1994). Most
stream channels in the upper reaches have little or no surface flow from late May through
September. Streams have been channelized and are best characterized as grassy ditches. Some of
this upland area has potential for groundwater recharge, as evidenced by the gaining nature of the
floodplain reaches of the streams (habitat field survey) and information from previous studies
(USGS, 1994).A gaining stream is a stream in which flow is increasing due to groundwater
inflow.

In the middle sections, streams enter deeply entrenched ravines with actively down-cutting
channels. During a study of the basins in the early 1990s, USGS observed that the steep slopes
provide little storage capacity, resulting in increased stream flow velocities and quick responses
to rainstorms (USGS, 1994). USGS also noted that as the streambeds cut through the till hardpan
layers and expose the permeable substratum, stream flows are lost throughout the channel bed,
which helps recharge the groundwater aquifer (USGS, 1994).

Stream flows reappears in the floodplain reaches of the streams from springs or seeps in the sides
of the channels. Clarks Creek is an extreme example; flows observed during the habitat field
survey in May 2001 increased from one cubic foot per second (cfs) to about 30 cfs within several
hundred yards of Maplewood Springs.

In-stream flow is important to water quality because the natural continuous flow of the stream
provides habitat to riparian life. Streambeds shaped by the meandering flow of the water are
better equipped to handle high flows without extreme erosion. Channelized streams that do not
experience regular flow have increased occurrences of scouring and erosion increasing the
turbidity of the water.

Stream Flow Monitoring

Stream flow monitoring provides the most accurate means of characterizing hydrologic and
water quality conditions in the streams. Stream flow measurements can be used to validate
hydrologic models, compute long-term streamflow statistics, and analyze trends in water quality.
For this reason, Pierce County Water Programs has established a measurement and water quality
monitoring programs to supplement ongoing and past measurement efforts by the USGS and
others. Table 4-4 lists the stations where stream flow is measured, including the station
identification code, the period of record for the historical and active USGS flow gauges, the two
active Pierce County flow gauges, and the three active flow gauges installed by CH2M HILL as
part of this study. The table also lists some USGS water quality sampling stations. Figure 4-9
depicts the locations of all these stations. A description of the flow data follows.
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USGS Stream Flow Data

Historical stream flow data have been collected in the Clear/Clarks Creek Basin since 1946,
primarily by USGS. Over the years, USGS has installed and operated 17 stream flow gauges. As
noted in Table 4-4, some stations measure continuous flow, while others measure only peak
flows. Since 1946, eight continuous flow gauges have been installed, two of which are currently
active: Station 12102075 on Clarks Creek at Tacoma Road and Station 12102190 on Swan Creek
at 80th Street East. The Swan Creek station is a seasonal station that does not record flows all
year.

Of the 17 historical stream flow gauges in the basin, 12 recorded flows from October 1989 to
September 1991. Four of these gauges were intended to measure flows continuously, while the
remaining eight were installed to measure peak flows only. Table 4-4 lists these sites. USGS
used flow data from these stations to calibrate and validate their HSPF model of the Clear/Clarks
Creek Basin, as part of their 1994 study, Surface Water Hydrology and Runoff Simulations for
Three Basins in Pierce County, Washington (USGS, 1994). The study was completed in
cooperation with the Pierce County Department of Public Works (1) to describe rainfall-runoff
processes within the study area, and (2) to develop a simulation model for use as a predictive tool
to estimate changes in runoff characteristics versus changes in land uses. Application of this
model is described in Section 6.1.

As mentioned previously, USGS still maintains two active stream flow gauges: one on Clarks
Creek and one on Swan Creek. The Swan Creek gauge is seasonal, and USGS does not publish
yearly statistics on the gauge. They publish yearly statistics for the Clarks Creek continuous flow
gauge (Station 12102075). A continuous flow gauge on Clear Creek (Station 12102140, Clear
Creek at Pioneer Way below the Fish Hatchery) operated from 1989 to 1998, and was
discontinued in 1998. These two continuous flow stations have the most flow data of any of the
USGS stations in the Clear/Clarks Creek Basin.

Table 4-5 lists the monthly and annual flow statistics for these two stations. For the period of
record, the Clarks Creek site shows a mean flow of 66.3 cfs, while the Clear Creek site shows a
mean annual flow of 11.9 cfs. Although Clear Creek has a larger drainage basin area than Clarks
Creek (12.8 square miles versus 10.8 square miles), it appears that groundwater influences on
Clarks Creek are more significant than on Clear Creek due to the mean higher flows. Another
reason for the variation in mean flows could be that Clarks Creek is more developed, and has a
higher overall EIA value than Clear Creek (see Section 4.4, Land Use). It is important to note
that the Clear Creek gauge is upstream of the confluence with Swan Creek.
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TABLE 4-4
List of Active and Historical Stream Gauges
Operating
Station No. Station Description Type Status Period of Record Agency Drainage
12102000 |Clarks Creek at Puyallup, WA CF Inactive March '46 to May '48 USGS Clarks Creek
12102005 |Meeker Ditch at 7th Street SW at Puyallup, WA waQ Inactive Aug '98 USGS Meeker Ditch
12102020 |Diru Creek at Inflow to Hatchery near Puyallup, waQ Inactive Aug '83 USGS Diru Creek
WA
12102025 |Diru Creek below Hatchery and Pioneer Way CF Inactive Oct. '89 to Sept. '91 USGS Diru Creek
East Near Puyallup
12102040 [West Fork Clarks Creek at 104th Street East PF Inactive Oct. '89 to Sept. '91 USGS Rody Creek
Near Puyallup, WA
12102050 |[Clarks Creek trib at Pioneer Way East near PF.WQ Inactive PF: Oct '89 to Sept '91 USGS Rody Creek
Puyallup, WA WQ: Aug '83 to Aug '84
12102075 |Clarks Creek at Tacoma Road East Near CF,PF,WQ | Active CF: Mar '95 to Present USGS Clarks Creek
Puyallup, WA PF: Oct '92 to Sept '95
WQ: Aug '83 to Aug '84
12102100 |Clarks Creek at River Road East Near Puyallup waQ Inactive Aug '83 to Aug '98 USGS Clarks Creek
12102105 |West Fork Clear Creek at 84th Street East Near PF Inactive Oct. '89 to Sept. '91 USGS Clear Creek
Tacoma, WA
12102112 |East Fork Clear Creek at 100th Street East PF Inactive Oct. '89 to Sept. '91 USGS Clear Creek
Near Tacoma, WA
12102115 |East Fork Clear Creek at 72nd Street East Near| PF,WQ Inactive PF: Oct '89 to Sept '91 USGS Clear Creek
Tacoma, WA WQ: Nov '83 to Feb '84
12102140 |Clear Creek at Pioneer Way East Below CF Inactive Oct. '89 to Sept. '91 USGS Clear Creek
Hatchery Near Tacoma, WA Apr. '95 to Sept '98
12102145 |Canyon Creek at 77th Street East Near PF Inactive Oct '89 to Sept. '91 USGS Canyon Creek
Tacoma, WA
12102175 |Clear Creek at 31st Ave Ct. East, Tacoma, WA waQ Inactive Aug. '83 to Aug. '98 USGS Clear Creek
12102180 [Swan Creek at 96th Street East Near Tacoma, PF Inactive Oct. '89 to Sept. '91 USGS Swan Creek
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TABLE 4-4
List of Active and Historical Stream Gauges
Operating

Station No. Station Description Type Status Period of Record Agency Drainage

WA
12102190 |Swan Creek at 80th Street East, East Near CF Active Oct. '89 to Sept. '91 USGS Swan Creek

Tacoma, WA Oct. '94 to Sept. '97

Oct. '97 to Present
(Seasonal)
12102200 |Swan Creek Near Tacoma, WA PF,wQ Inactive PF: Feb '51 to Sept. '91 USGS Swan Creek
WQ: Nov. '83
12102202 [Swan Creek at Flume Line Road wQ Inactive Nov. '83 to Apr. '84 USGS Swan Creek
12102212 |Swan Creek at Pioneer Way East, Tacoma, WA | CF, WQ Inactive CF: Oct. '89 to Sept. '91 USGS Swan Creek
WQ: Aug '83 to Aug '98

PC-1 Woodland Creek at 84th Street East CF Active PC Woodland Creek
PC-2 Woodland Creek at SR 512 CF Active PC Woodland Creek
CH2-1 Clear Creek - Upstream of Pioneer Way East CF Active July 2001 -present CH2M HILL Clear Creek

and Below Hatchery Near Tacoma, WA
CH2-2 Swan Creek Upstream of Pioneer Way East CF Active July 2001 -present CH2M HILL Swan Creek
CH2-3 Canyon Creek Upstream of Pioneer Way East CF Active July 2001 -present CH2M HILL | Canyon Creek
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TABLE 4-5
Statistics of Monthly Mean Data for Water Years 1989-1998 (Discharge [cfs])
12102140
12102075 Clear Creek at Pioneer Way

Clarks Creek at Tacoma Road Below Fish Hatchery

Month Mean Maximum | Minimum Mean Maximum
October 59.9 68.0 46.9 9.3 13.8
November 66.8 72.2 58.3 12.7 18.9
December 72.2 84.3 61.3 154 28.2
January 72.6 83.3 57.2 18.8 35.3
February 74.9 88.8 63.6 15.9 34.0
March 66.1 87.6 42.3 12.2 18.2
April 69.3 82.3 471 12.0 16.2
May 62.9 77.6 41.0 94 11.3
June 55.3 67.9 37.6 9.1 10.0
July 53.3 65.0 421 8.9 10.1
August 56.0 66.3 42.8 8.6 10.0
September 56.4 64.6 42.2 8.4 104
Period of Record 66.3 N/A N/A 11.9 N/A

Source: USGS, 1998, 2000

Swan Creek makes up a large component of the overall Clear Creek flows at the mouth, and is
not represented by the stream flow measurements taken at Station 12102140. The Clarks Creek
gauge is downstream of three of the four subbasins. Therefore, most of the drainage area is
captured by the Clarks Creek gauge.

Pierce County Stream Flow Data

Pierce County Water Programs operates two stream flow gauges on Woodland Creek. These
gauges are listed in Table 4-4 and shown on Figure 4-9. The downstream gauge is located at
Woodland Creek and 84th Street East, and the upstream gauge is located at SR 512. The gauges
were installed to provide flow volume and fluctuation information to enable the design of capital
improvement projects to alleviate flooding along Woodland Creek.

Pierce County also operates four water-level recording gauges at the following locations:

e 144th Street Pothole
e Hemlock Pothole

e Afdem Pond

e Ates Pond

These water level gauges were installed to support current and future CIP project development in
these pothole areas to alleviate flooding.
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As part of the Clear/Clarks Creek Basin characterization, three recording flow gauges were
installed and have been operating since late July 2001. Table 4-4 lists the stream gauge locations
and Figure 4-9 shows the gauging locations. A typical stream gauge installation is shown in
Appendix “F”. Information about these gauges is presented as follows:

e Clear Creek Location. This stream flow gauge was installed on July 20, 2001, at the site
of a discontinued USGS stream flow gauge (Station 12102140) located just upstream of
Pioneer Way and below the Trout Lodge Fish Hatchery. CH2M HILL made flow
measurements at stages up to 20 cfs. Comparison of these measurements to an existing
flow rating curve developed by USGS indicates that the USGS curve is still valid for
rating flow in this reach. The reach in this location is relatively flat and uniform.
Backwater from the Puyallup River floodplain and the Pioneer Way East culvert may
impact the quantity of the stream flow data for very high flows.

e Canyon Creek Location. This stream flow gauge was installed on July 20, 2001,
approximately 100 feet upstream of Pioneer Way East on the east side of Canyon Road
East. The reach in this location is relatively flat and uniform. Backwater from the Pioneer
Way culvert will extend to this reach but is not expected to affect the stage
measurements. The gauge was moved approximately a forth of a mile upstream to the
west side of Canyon Road East.

e Swan Creek Location. This stream flow gauge was originally installed in Swan Creek
Park on July 20, 2001, approximately 1,000 feet upstream of Pioneer Way East. High
flows in December 2001 resulted in channel scour and deposition of a gravel bar at the
location of this gauge. On February 14, 2002, the gauge was relocated to approximately
200 feet above Pioneer Way East, below the bypass flow from the sediment pond.

Stream flow was measured at each monitoring station using a wading rod with Price AA or
pigmy flow meter and techniques described in Techniques of Water-Resources Investigations of
the United States Geological Survey - Discharge Measurements at Gauging Stations (USGS,
1984). These vertical axis flow meters were used to measure flow velocity in feet per second.
Velocity was obtained by recording the revolutions of the meter cups for an interval of time.
Stream flow measurement consisted of establishing a stream cross-section with a tape marked in
feet. The wading rod and meter were used to record stream depth and velocity at selected
intervals or cells across the stream channel. The stream flow in cubic feet per second for each
cell was calculated and then totaled to obtain the total stream flow at that cross-section.

A flow rating curve was developed for Swan and Canyon Creeks by plotting measured flow
against stream level. An equation for the resulting curve was used to translate average daily
stream level data into average daily flow data. Flow measurements at the Clear Creek Station
were used to verify an existing rating curve for a discontinued USGS stream gauging station at
that location. The resulting flow statistics and measurements are presented in Appendix “F”.

Stream Flow Predictions

Some of the data collected by USGS have been used by the Federal Emergency Management
Agency (FEMA) to develop tables showing varying levels of peak discharge throughout the
Clear/Clarks Creek system. Flood profiles and floodplain boundaries were established by FEMA
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using some of these tables, and are presented in Flood Insurance Study for Pierce County,

Washington (FEMA, 1987). As part of the Flood Insurance Study, a hydrologic analysis was
conducted to estimate peak discharge-frequency values. Table 4-6 summarizes the results of the
peak discharge values for the Clear/Clarks Creek Basin.

The Washington State Hydraulic Manual (WSDOT, 1997) lists USGS gauges that have adequate

data to develop recurrence interval storm flows. A statistical analysis (most frequently Log

Pearson Type Il1) is performed on the measured flows to predict the recurrence interval storm
event flows (2-, 10-, 25-, 50-, and 100-year). The only gauge in the Clear/Clarks Creek Basin
listed in the WSDOT tables is USGS station no. 12102200 at Swan Creek. Table 4-6 lists the

peak recurrence flows.

TABLE 4-6
Peak Discharge Frequency Relationships
Peak Computed Discharge (cfs)
Location 2-year 10-year 25-year 50-year | 100-year | 500-year

USGS Station 12102200 - 117 190 230 262 294 NM
Swan Creek

Swan Creek -mouth® NM 172 NM 222 244 293
Squally Creek - mouth® NM 23 NM 31 34 43
Clear Creek - mouth® NM 98 NM 134 151 188
Clear Creek - Pioneer Way” NM 52 NM 70 79 98

@ Source: WSDOT, 1997
® Source: FEMA, 1987
NM = not measured

4.3.5 Floodplains

The Federal Emergency Management Agency (FEMA) mapped the 100- and 500-year floodplain
in the Clear/Clarks Creek basin in 1987. The 100-year floodplain is the area that is estimated to
be flooded every 100 years on average. Similarly, the 500-year floodplain is the area that is
estimated to be flooded every 500 years on average.

Table 4-7 lists the amount of floodplain in the Clear/Clarks Creek basin. Floodplains are also
shown on Figure 4-10. Detailed floodplain analysis, for the purpose of establishing a regulatory
Base-Flood Elevation (BFE), was performed by FEMA for Swan Creek from the Clear Creek
Confluence to 64th Street East, Squally Creek from the Clear Creek confluence to about 52nd
Street East (extended), and on Clear Creek from the Puyallup River Confluence to about 72nd
Street East (FEMA, 1987). NHC completed a restudy of Clear Creek in 2002 and a restudy of
Swan Creek and Clarks Creek is planned for 2004. The remaining floodplain area shown on
Figure 4-10 was mapped using FEMA approximate
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TABLE 4-7

Summary of 100- and 500-Year Floodplain in Clear/Clarks Basin

100-Year 500-Year Total Floodplain
Floodplain % of Floodplain % of Floodplain
Area in Floodplain Area in Floodplain Area in % of
Subbasin |in Subbasin| Subbasin |in Subbasin| Subbasin | Floodplain
Subbasin Name (acres) (acres) (acres) in Subbasin

Roosevelt Ditch 41.6 6.5 41.6 6.5
Swan Creek 150.6 6.1 57.8 2.3 208.4 8.4
Squally Creek 4.6 0.8 13.7 23 18.3 3.0
Clear Creek 261.7 10.7 214.6 8.8 431.3 17.6
Canyon Creek 139.6 54 471.9 18.2 611.5 23.6
Rody Creek 26.5 3.6 37.5 5.0 64.0 8.6
Diru Creek 42.0 5.0 43.5 5.2 85.6 10.3
Woodland Creek 47.3 4.1 25.3 2.2 72.6 6.2
Clarks Creek 241.5 5.8 52.5 1.3 294.1 7.1
110th Avenue Pothole 8.6 3.2 8.6 3.2
117th Street Pothole 14.1 24 12.4 2.1 26.5 4.6
128th Street Pothole 8.7 3.5 8.7 3.5
135th Street Pothole 52.5 8.6 52.5 8.6
Lower 144th Street 30.0 20.1 30.0 20.1
Pothole
Upper 144th Street 449 14.3 44.9 14.3
Pothole
Afdem Pothole 2.4 1.2 2.4 1.2
Alderwood Pothole 38.8 12.6 38.8 12.6
Black Swamp Pothole 30.9 3.9 30.9 3.9
Candlewood- 8.8 2.9 5.6 1.9 14.4 4.8
Manorwood Pothole
Capital Pothole 0.0 0.0
Heritage Glen Pothole 6.6 6.5 6.6 6.5
Meridian Pothole 46.9 6.5 46.9 6.5
South Central Pothole 33.7 16.1 33.7 16.1
Springfield Pothole 16.5 7.4 16.5 7.4
Tip Top Pothole 26.3 17.3 26.3 17.3
Total 937.8 45 1323.3 6.3 2261.2 10.8
Floodplains are shown on Figure 4-10.
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hydrologic and hydraulic methods. Approximate methods are FEMA accepted alternatives to
detailed study of flood plains. Typically, regulatory BFEs are not established in areas analyzed
using approximate methods. Because approximate methods were used to establish much of the
original floodplain, it is likely that the floodplain is more extensive than indicated on Figure 4-10
and in Table 4-7.

Figure 4-10 shows that extensive floodplain area exists in the Clear/Clarks Creek basin.
Generally, the floodplain covers a more extensive area in the lower elevations of the Puyallup
River valley. The extent of floodplain in the valley is strongly influenced by the flood condition
in the Puyallup River in addition to the large volume of water discharging from the creeks during
flood events. Floodplains in the canyon reaches are narrow due the steepness of the creeks in
these reaches. In reaches located in the upland plateau area, the floodplain widens due to the
relatively flat, poorly draining soils and wetlands.

Floodplains in the pothole subbasins are usually found at the lowest elevations of the pothole.
Although many of the potholes are mapped as 500-year floodplains, floodwaters may still cause
some flooding in the depressions during more frequent storm events. Figure 4-10 shows the
potholes with mapped floodplains.

Table 4-7 shows that floodplain covers over 10 % of the basin. A review of the data in Table 4-7
shows that nearly 70 % of the floodplain area is contained within the Swan, Clear, Canyon, and
Clarks Creek subbasins. Figure 4-10 shows that a significant portion of the 500-year floodplain
occurs in the upland plateau area of the Clear and Clarks Creek basin and also in the pothole
area.

4.3.6 Groundwater

The USGS recently performed an extensive study of groundwater hydrology in the Clear Clarks
Creek Basin (USGS, 1999). In this study, they found that approximately 38 % of the annual
precipitation enters the groundwater system as recharge. One-third of the 38 % (or about 12 % of
the total rainfall) is withdrawn from wells. The eastern and northern parts of the basin have the
highest recharge rate at more than 15 inches a year, an area that generally corresponds to the
distribution of the Alderwood-Everett and Puyallup-Sultan soils shown on Figure 4-2. The
recharge rate for remaining parts of the basin has been estimated at between 5 to 15 inches per
year. The latter area generally corresponds to the Kapowsin soils also shown on Figure 4-2.

The USGS study also found that groundwater generally moves from the higher elevations of the
upland areas of the basin to the Puyallup River. Groundwater moves in a series of five aquifers
separated by confining layers of soil. The upper two aquifers contribute significantly to stream
flow. The lower three aquifers contribute little or no water to the creeks. The uppermost aquifer
is shallow and unconfined. It is located in outwash deposits at the land surface in the northern
and eastern part of the basin. Water from the uppermost aquifer discharges to the creeks through
seeps and springs where the outwash layer intersects the stream channel. A semi-confining till
layer is located below the upper aquifer. This till layer is exposed at the land surface in the
western part of the basin. The semi-confining till layer overlays another aquifer. Water from this
confined aquifer discharges to the creeks where it is exposed in the incised reaches of the creeks
and the canyon walls. Spring water from this aquifer supplies public water most notably at
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Maplewood Springs. Although, most of the discharge from this aquifer occurs within the
Clear/Clarks basin, a portion of the aquifer underlying the pothole area flows to the Mid-
Puyallup Basin and into the Puyallup River.

In a separate analysis, the USGS (1994) performed a numerical analysis of groundwater
contributions to the streams. The results of this analysis indicated that substantial flows during
low-flow periods were from groundwater recharge.

Similar groundwater effects were also reported by Ecology (1999). The Ecology report studied
the interaction between groundwater and surface water for selected streams in the State of
Washington. Data from active and discontinued USGS stream gauging stations were used to
assess the groundwater component of the stream flows. Contributions to base stream flow were
estimated using a hydrograph separation software program to divide the stream hydrograph into
a base flow component and a surface runoff component (Ecology, 1999). Only one station was
used to compute base flows for the Clear/Clarks Creek Basin: USGS Station 12102140, Clear
Creek at Pioneer Way. Table 4-5 summarizes the monthly mean and annual flow data for
Station 12102140. The data suggests that at least for Swan Creek, the base flows estimated by
Ecology represent the majority of stream flows from May through October.

4.4 Aquatic and Riparian Habitat

The geography, hydrology, and geology of the two adjacent watersheds have a profound effect
on the character and productivity of the resulting habitat. The Clear and Clarks Creek watersheds
can both be easily divided into three sections: upper, middle, and lower. The upper sections are
hilly and only moderately sloped. The middle sections are deeply entrenched ravines with
actively down-cutting channels. In general, the lower sections are in the floodplain of the
Puyallup River and are low gradient, channelized, and ditch-like. The upper watersheds are
moderately built-out, and hydrology is related to the amount of impervious surface. The upper
watersheds have little or no surface flow from late May through September. Stream channels
have been highly channelized and are best characterized as grassy ditches. This is also an area of
potential groundwater recharge evident by the gaining nature of the streams (described in Section
4.3.5)

In general, riparian communities in the upper watersheds are composed of grasses, pasture, black
berries, and ornamental plants. The middle or canyon sections are forested with Douglas fir,
Sitka spruce, big leaf maple, and alder, with an understory of salmonberry, elderberry,
blackberry, and Indian plum. Because the canyons are generally steep and deep, the riparian
buffers are fairly wide. The size of the firs found throughout the canyon reaches suggest that they
are about 50 years old.

4.4.1 Historical Fish Presence

Clear Creek supports five species of salmonids: chinook salmon (Oncorhynchus tshawytscha),
coho salmon (O. kisutch), chum salmon (O. keta), steelhead trout (O. mykiss), and cutthroat trout
(O. clarki) (Don Nauer, WDFW area habitat biologist, personal communication, 2001; Russ
Ladley, Puyallup Tribe fisheries biologist, personal communication, 2001). Cutthroat trout are
likely to be present in both the anadromous and resident forms. Chinook use spawning habitat in
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Clear and Swan Creeks in the vicinity of Pioneer Way, and perhaps a short distance upstream.
Stream flows in Canyon Creek is too low during the period when chinook are present to provide
spawning habitat. Figure 4-11 shows the fish presence in the Clear/Clarks Creek basin.

Coho use all of the subbasins to varying degrees. All the coho in Clear Creek and its tributaries
are natural populations, and their distribution extends up to a private fish hatchery weir. In Swan
Creek, coho distribution probably extends at least 0.5 mile upstream of Pioneer Way East.
Estimated coho escapement is in the range of 50 in Clear and Swan Creeks, about 15-20 in Diru
Creek, and perhaps less in Rody and Canyon Creeks. Steelhead are said to be present in small
numbers in Clear Creek and all of its tributaries (Don Nauer, 2001, personal communication;
Russ Ladley, 2002, personal communication).

Chum salmon are the dominant salmonid in the Clear Creek system. About 300 chum spawned
in Swan Creek in 2001-2002 in the vicinity of Pioneer Way East, extending upstream to the old
water diversion weir (about one mile upstream of Pioneer Way East). In Clear Creek, chum
spawn in the hundreds up to the private hatchery weir. Canyon Creek is too steep for chum,
except at Pioneer Way, and too flat (with a sand bottom) along the lower reach (Ladley, 2002,
personal communication). Squally Creek is said to have significant chum utilization from its
confluence with Clear Creek up to Pioneer Way (Russ Ladley, 2001, personal communication).

The Clarks Creek Basin also supports chinook, coho, and chum salmon, and steelhead and
cutthroat trout. The Clarks Creek mainstem contains nearly all of the spawning and rearing
habitat in the system. Excellent spawning and fair to good rearing conditions are present in the
0.5-mile-long reach between Maplewood Springs and Meeker Ditch. Meeker Ditch is significant
in that it drains the Puyallup Fairground and surrounding area, which is highly developed.
Channel substrate conditions upstream of Meeker Ditch are clean gravels and cobbles and very
clean clear water. Below Meeker Ditch, the water is turbid and the substrate is about 95 % sand
or finer grain sizes. In the short section of usable stream channel in Clarks Creek, about 1,000—
3,000 chum, 300-500 coho, 300-400 chinook, and 100 steelhead spawn. Some of the rearing
juveniles are probably displaced downstream and into Rody and Diru Creeks because the rearing
capacity of Clarks Creek is far less than the number of eggs that are deposited.

Rody Creek is used by a few coho and steelhead, but supports about 100 chum spawners
downstream of Pioneer Way. Diru Creek is very small, but experiences the escapement of up to
10,000 chum salmon adults due to hatchery releases. In addition, about 15-20 coho, 300 chum, a
few steelhead, and a few chinook spawn naturally in the Rody Creek. Generally stream flows in
Diru and Rody Creeks are too low during the period when chinook are present to provide
spawning habitat.
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In Clear Creek, 7 pools totaling 195 feet of pool habitat exist. This equates to 2 % of pool
habitat.

No more than five pools were observed in each of Rody, Woodland, and Canyon Creeks. Each
pool is the result of anthropogenic structures. A small concrete wall on Rody Creek forms a
plunge pool. A small detention pond north of Canyon Road East and 72nd Street East exists on
Canyon Creek. An excavation for irrigation on Woodland Creek created a pool just south of
Pioneer Way East.

Riparian Cover

Most of the ravines in the Clear/Clarks Creek Basin are undeveloped, probably due to the
steepness of the side slopes, critical areas regulations and, in some cases such as Swan Creek
Park, preservation as green spaces. As a result, the ravines provide a higher quality riparian
habitat than is usually seen in urban streams. The width of the riparian corridor is closely related
to the width of the ravine that contains the stream, with Swan Creek and Clear Creek having the
largest riparian corridors, and Woodland Creek and Clarks Creek having the smallest. In Clarks
Creek, almost no riparian corridor exists downstream of DeCoursey Park in the City of Puyallup.
On Woodland Creek, the riparian cover is a patchwork of various types that changes
dramatically as the creek flows from one private property line to the next.

The dominant riparian vegetation above Pioneer Way East is mixed, 40-50-year old, second-
growth conifers and deciduous hardwoods. While conifers are often present, they rarely are the
dominant vegetative species. Hardwoods, predominantly alder and occasionally cottonwood, are
the dominant riparian species. Similarly, hardwood-type large woody debris (LWD) in the
stream channel outnumbers conifer LWD (see LWD discussion below). Salmonberry, elderberry,
Indian plum, and blackberry are the dominant shrub species. Some invasive species such as reed
canary grass and Japanese knotweed are also present, but are only a minor component of the
vegetation.

As with channel type, riparian cover downstream of Pioneer Way East changes dramatically.
Agricultural practices, flood control practices, and residential landscaping have removed almost
all native riparian vegetation. Most of the ditched stream channels in this section are lined with
invasive species such as Himalayan blackberry and reed canary grass. The springs that support
perennial flows also provide a cool water source that compensates somewhat for the lack of
riparian cover. Riparian cover provides shade that keeps the water at a cool temperature. Cool,
clean water is essential for migrating fish. Shade also prevents invasive species such as reed
canary grass from taking root. Native riparian vegetation also plays an important role in stream
bank stabilization.

LWD and LWD Recruitment

LWD data are summarized in Table 4-9, LWD Statistics per Stream. LWD and key LWD pieces
were rarely observed in the stream reaches surveyed. Swan Creek and Clear Creek both had the
highest instream LWD counts and LWD recruitment potential. Using the USBEM method, LWD
was defined as pieces of wood within the bankfull stream height that are at least 10 inches in
diameter and at least 10 feet long. Key LWD pieces were also identified. Key pieces are pieces
large enough to cause significant channel-forming hydraulics. The size requirements for key
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Salmon populations in Clear and Clarks Creeks are significantly influenced by hatchery releases.
There are three hatcheries within the Clear/Clarks Creek Basin (see Figure 1-2). One of these,
the Puyallup Tribe Hatchery, releases fish on station (from the hatchery). The Puyallup Tribe
hatchery is located on Diru Creek near Pioneer Way. It produces 400,000 chinook sub-yearling
smolts, 200,000 of which are released from the hatchery into Diru Creek . The other 200,000 are
planted elsewhere in the Puyallup River system. The Tribe’s hatchery produces primarily chum
salmon. About 1.7 million fry/smolts are released on station in Diru Creek. About 60,000
steelhead smolts were historically produced by the hatchery, but that practice has been
discontinued because water quality problems limit the production capacity of the hatchery during
the summer months. With such large releases of juvenile salmon, significant straying of
returning adults is inevitable. In the case of chinook salmon, this is exacerbated by the fact that
Diru Creek is too shallow for the fish to swim up at the time of year that they return. The
Puyallup Tribe is constructing a companion rearing facility on Clarks Creek near its existing
hatchery about a mile from the mouth of Clarks Creek that overcomes some of the limitations of
the hatchery on Diru Creek. Clarks Creek has a greater base flow and the new facility has been
designed to provide a more natural setting for juvenile chinook salmon, which is expected to
result in greater survival after the fish are released.

The other two hatcheries in the Clear/Clarks Creek subbasins are the WDFW hatchery at
Maplewood Springs (Clarks Creek) and the private hatchery on Clear Creek (see Figure 1-2).
The WDFW hatchery raises primarily catchable-size rainbow trout for lake planting throughout
the region. This is about 1.7 million trout, amounting to about 350,000 pounds per year of fish
weighing about 1/5th pound each. Chinook are also reared at Maplewood Springs. All chinook
are collected and released in other areas of the Puyallup River system. About 400,000 to 500,000
steelhead smolts are reared at Maplewood Springs. Of these, about 200,000 are released into the
Puyallup River system; the others are planted elsewhere in the Puget Sound region. The hatchery
on Clear Creek just upstream of Pioneer Way East, is a privately owned hatchery that has been
operating at its present location and at its current capacity since 1936. This facility is dedicated
to rearing broodstock for egg production. The main business of the hatchery is to supply rainbow
trout eggs to hatcheries worldwide. The hatchery company (including its four other hatcheries) is
the largest single producer of trout eggs in the world. The monetary value of broodstock at the
Clear Creek Hatchery is very high. All hatcheries rely on high quality water and each hatchery is
sensitive to declines in water quality.

One federally protected fish species is found in the Clear/Clarks Creek Basin. Chinook were
listed for protection under the Endangered Species Act (ESA) in 1999. Table 4-8 shows the
status of chinook and other species of concern that are present in the Clear/Clarks Creek Basin.
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TABLE 4-8

Fish Species of Concern Found in Clear/Clarks Creek Basin

Species® Status
Chinook salmon (O. tshawytscha) Federal threatened
Coho salmon (O. kisutch) Federal candidate
Steelhead trout (O. mykiss) State monitor species
River lamprey (Lampetra ayresi) Federal species of concern/ State candidate

and species of concern

?Includes federal and state endangered, threatened, candidate, and monitor species.
Source: WDFW (1993, updated 2002).

According to the Preliminary Technical Assistance for Bull Trout Recovery Planning Efforts
(Feb. 24, 2004) issued by the U.S. Fish and Wildlife Service, primary foraging, migration, and
overwintering habitat for migratory bull trout within the Puyallup core area is believed to be the
mainstem reaches of the White, Carbon and Puyallup Rivers. Spawning occurs in the upper
reaches of the Puyallup River Basin where higher elevations produce the cool water temperatures
required by bull trout. Rearing occurs throughout the mainstem rivers, but data suggests that the
majority of rearing occurs in the upper reaches of the basin. No information is available about
the existence of bull trout in Clear Creek or Clarks Creek. The report acknowledges that limited
information is available on the distribution of bull trout in the Puyallup basin.

4.4.2 Stream Evaluation

The Urban Stream Baseline Evaluation Method (USBEM) in the Tri-County Urban Issues Study
was used to classify salmon habitat quality for the Clear/Clarks Creek Basin. The methodology
allows for the determination of baseline conditions for salmon, with particular treatment of urban
influences. The analysis is a two-phase process consisting of a pre-classification screening phase
and a field observation phase. The USBEM evaluation is documented in Appendix “E.” Figure
4-11 shows the location of the stream reaches surveyed in each subbasin.

Phase I: Pre-Classification Screening

The Phase | pre-classification screening includes analysis of geomorphic channel constraints,
watershed or channel alterations, and known or expected fish distributions. The compilation of
this information allows for pre-classification of each channel segment into highly suitable
habitat, secondary habitat, and negligible habitat. Clear Creek and Clarks Creek were segmented
into 29 reaches.

Phase II: Field Observations

USBEM Phase Il included a quantitative assessment of habitat characteristics for a portion of the
sites determined in Phase | focusing on the canyon and floodplain reaches of the Clear and
Clarks creek system. Phase Il parameters include riparian condition, substrate composition,
embeddedness, bank condition, benthic invertebrate community characteristics, passage barriers,
pool frequency, channel pattern/bedform, large woody debris, and water temperature. In addition
to field habitat assessment, local residents were interviewed for information on fish use, habitat
alteration, land use, water flow fluctuation, and other factors that might affect habitat condition.
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The results from the USBEM analysis are used in the process of selecting the appropriate
recovery options for the species of concern.

Channel Types

Channel types are largely dependent on gradient and valley form. Both of these characteristics
change at the bottom of the hillslope in the Clear/Clarks Creek Basin, as do the channel types.
This transition between channel types occurs in most of the streams near Pioneer Way East. The
stream gradients upstream of Pioneer Way East range from two to five %, whereas they are
generally less than one % downstream of the road. The valley form for all streams above Pioneer
Way East is a parallel series of narrow, deeply incised ravines; whereas the valley form below
Pioneer Way East is a large floodplain created by the Puyallup River. Likewise, the stream
bottom substrate composition above Pioneer Way East is predominantly gravel, and below the
road the substrate is predominantly sand and silt. This resulting channel type is a mixed-gradient
mixed control (MGMC) (Paustian 1992) or Rosgen B or A channel types (Rosgen 1986) above
Pioneer Way East. Below Pioneer Way East, Canyon, Clear, and Clarks Creeks are channelized,
straightened, confined, and low gradient. It should be noted that the predominant land use
downstream (i.e., north of) of Pioneer Way East is agricultural, and agricultural practices in this
area have resulted in significant landscape alterations, channel relocation, and channel
confinement, resulting in essentially ditch-like channels

At the intersection of these channel types; from MGMC (Rosgen B) to low-gradient channels,
there is a geomorphic form known as an alluvial fan. The fan is created when large bedloads of
alluvial material are transported down contained, higher gradient channels and are deposited.
These deposits decrease the channel gradient and confinement and the bedload transport capacity
is reduced. Alluvial outwashes result in the deposition of large amounts of material with active
channel migration. These alluvial fans are most obvious in Swan, Squally, Clear, and Diru
Creeks just above and below Pioneer Way East. Alluvial fans commonly produce good salmonid
spawning areas.

Spawning Gravel Quality

The drainages of the Clear and Clarks Creeks watersheds overlie coarse, unconsolidated layers of
glacial deposits. This surficial geology has a very high sand and gravel content from alluvial
deposits, known as Vashon advance gravel, that were laid down from large floods in the late
Pleistocene period. As a result, current gravel recruitment to the streams occurs both from down-
cutting and exposed stream banks, as well as from the transport of materials from the

headwaters. All of the streams in both watersheds have an abundance of gravels.

The abundant gravel sources and the alluvial outwash processes that occur near Pioneer Way
continually create and maintain spawning gravels in all of the creeks. The highest quality
spawning gravels are present in Swan, Clear, Clarks, and Rody Creeks, with moderate-quality
gravels in Diru and Woodland Creeks. Despite the abundance of clean gravels, the capacity for
spawning in these drainages is limited by low flow rates in the early fall for chinook and barriers
to fish passage. At the time of this survey, the instream flows in Swan, Clear, and Diru Creeks
ended lower in the watershed than did suitable spawning gravels.

In Clarks Creek, the only suitable spawning gravels observed were in a 1,600-foot-long section
adjacent (west) and below the WDFW hatchery. This short reach has high-quality spawning

@) Pierce County Public Works & Utilities 4-59 www.piercecountywa.org/water
Water Programs Division



CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

habitat. Thousands of salmon are known to spawn there each year. The spawning gravels in this
section were the best observed in either watershed; however, the reach was limited in length. The
reach is bordered by a wide, swamp-like ponding of Clarks Creek below the hatchery and an
instream dam built to create a small reservoir above the hatchery. Downstream of the hatchery to
the Puyallup River, Clarks Creek is a wide, deep, slow-moving glide covered with a substrate of
thick organic muck and large aquatic plants.

Fine Sediment

Fine sediment deposits were observed in all creeks below Pioneer Way East, and in Squally,
Woodland, and Clarks Creeks above Pioneer Way East. In Squally Creek, the sediment has a
large sand component, and the flow in this section becomes very shallow, wide, and braided,
with large pockets of standing water. The Squally Creek sediments appear to be from glacial
deposits that are currently exposed in the stream banks. Deposition immediately upstream of
Pioneer Way East in the Squally Creek channel appears to be partially the result of large amounts
of road fill having been placed in the channel during construction of Pioneer Way East. The road
fill appears to have caused a backwatering effect, creating a semi-inundated swamp-like habitat
with multiple stream channels.

In contrast, sediments observed in Woodland Creek and Clarks Creek have a darker color and
finer texture and appear to have entered the channel at street crossings as a result of surface
drainage. The section of Woodland Creek above and below the 84th Street East crossing and the
portion of Squally Creek downstream of the 48th Street East crossing are currently sources of
fine sediments.

Sediments have a negative effect on the water quality of a stream system. The sediments increase
the turbidity of the water, reduce light and harm the aquatic life by smothering eggs and benthic
creatures and filling in spaces between rocks that could have been used as habitat for aquatic
organisms. A significant reduction in light penetration can result in lower release of oxygen into
the water. Fine particulates can clog or damage sensitive gill structures in fish, decrease their
resistance to disease, prevent proper egg development, and interfere with feeding activities.
Sediments also carry nutrients into the stream system increasing vegetation growth, especially
invasive vegetation. Sediments clog stream channels and fill reservoirs. The increased intensity
of floods due to channels clogged with sediments often leads to more pollutants entering the
streams as waters over flow their banks.

Turbidity is the standard measure to evaluate the impact of sediments on a stream system. The
greater the amount of total suspended solids (TSS) in the water, the murkier it appears and the
higher the measured turbidity. However, turbidity values show wide variation making it difficult
to determine a background turbidity value. Another way to evaluate the sediments is by
determining the overall biological health of the stream.

Benthic macroinvertebrates are an excellent measure of the biological health of the stream. B-1BI
results indicate the overall biological health of the Clear/Clark basin is rated as poor with a few
streams rated as fair. The B-1BI results are listed in Table 4-11.
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Erosion and Bedload Movement

Active stream bank and channel bed erosion was observed in all the creeks surveyed. The
amount of erosion in these basins, in the form of channel downcutting, channel sidecutting, and
hillslope mass wasting is active and severe in these basins largely the result of the geology of
large, unconsolidated, glacial outwash deposits coupled with excessive peak flows. Five-foot-
high exposed banks are common in the basins, and were most pronounced from the middle to the
top of the canyon reaches. The worst erosion was noted on Swan Creek immediately downstream
of 64th Street, on Clear Creek immediately downstream of 72nd Street, and on Woodland Creek
both upstream and downstream of 84th Street. Some of the erosion was observed downstream of
culverts, particularly below Swan, Clear, and Rody Creeks. Other areas of erosion were not
affected by structures and appear to be the result of high peak flows through unconsolidated
substrate.

Nearly all of the surveyed Clarks Creek channel was stable, low gradient channel without
evidence of active erosion. However, rip-rap and other hard bank stabilization has been
constructed, particularly behind homes on the eastern bank of Clarks Creek in the City of
Puyallup. Some limited bank erosion (less than 2-foot-high exposed banks) was observed in the
shallow gravel reach behind the WDFW hatchery.

In addition to active erosion, there was evidence of substantial bedload movement in Swan,
Clear, Rody, Diru, Woodland, and Clarks Creeks. Bedload movement is the transport of
sediment on bottom of the stream. Some amount of bedload movement is expected in steep
gradient stream but excessive movement causes salmon eggs to wash out of spawning nests. The
location and coloration of large gravels and cobbles in these reaches were indicative of channels
with active bedload movement. With the exception of Woodland Creek, sand and gravel deposits
at or above bank full levels were observed. An instream flow gauge, installed by CH2M HILL,
was buried by several inches of gravel after six months of operation. Some reaches of Woodland
Creek were found to consist of hard clay or compacted till layers and lacked any gravel at all.
These reaches probably experience regular scouring flows that prevent retention of materials of
any size.

Pools

Swan and Clarks Creek are the only streams surveyed that have substantial pool habitat. Over
3,700 feet (26 %) of Swan Creek is classified as pool habitat in the surveyed reach. Swan Creek
contains 72 pools, of which 13 are constructed log “V”’-weirs. During the survey, most of the
pools were dry in the reach downstream of 64th Street East, including the 13 pools associated
with the “V”-weirs.

Approximately 3,300 feet (28 %) of Clarks Creek is classified as pool habitat. Most of Clarks
Creek downstream of the WDFW hatchery is glide habitat. However, there is a large, instream
pond between the hatchery and a City of Puyallup park.

No pools were observed in Squally Creek or Diru Creek. In all other streams surveyed, pools
account for a very small %age of the total stream habitat upstream of Pioneer Way East. Below
Pioneer Way East, pool habitat is more abundant, and is the second most frequent habitat, after
glide habitat.

@) Pierce County Public Works & Utilities 4-61 www.piercecountywa.org/water
Water Programs Division



CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

LWD pieces depend on the size of the stream. The minimum size requirements of a key piece are
1.3 feet in diameter and 26 feet in length.

TABLE 4-9
LWD Statistics per Stream
Key LWD Length
Stream LWD Count Count Surveyed (feet) | LWD per Mile
Swan 255 36 14,684 92
Squally 9 0 1,644 29
Clear 172 6 11,253 81
Canyon 18 0 9,391 10
Rody 1 0 2,083 3
Diru 26 0 1,803 76
Woodland 12 1 7,839 8
Clarks 16 0 11,768 7

LWD recruitment potential is fairly good in the canyon reaches of all streams. The riparian
buffers were generally wide, but not necessarily dense. Some hardwood stands were considered
mature, but conifers were only occasionally in the 40-50-year age class. The sparse density
appeared to be the result of historic clearing and logging, establishment of invasive species, and
landslides. For Squally Creek in particular, invasive species such as creeping nightshade are
preventing the establishment and growth of woody species.

As with other habitat indicators, the presence of LWD downstream of Pioneer Way East is
significantly different for all but Swan Creek. Nine pieces of large woody debris were observed
in almost 16,000 feet of stream channel surveyed below Pioneer Way East. Of these nine pieces,
eight pieces were observed in the 7,000 reach of Clarks Creek. Recruitment potential is almost
non-existent in this area, and there appears to be ongoing stream channel cleaning to maintain
stream channel capacity. Swan Creek is the exception with 25 large woody debris pieces located
downstream of Pioneer Way.

Fish Presence and Passage

Fish presence or absence was not specifically a parameter of the survey method, but observations
were recorded. Juvenile coho salmon were observed in the low-gradient sections of Clear Creek,
along and immediately upstream of Pioneer Way East. The same was true for Swan Creek and
lower Canyon Creek. In addition, catchable-size trout were also observed in lower Clear Creek
along Pioneer Way East. In the fall, adult chum salmon were observed in Diru Creek below the
Tribe’s hatchery and in Clarks Creek behind the WDFW hatchery. In Clarks Creek, redd
(spawning area) establishment was evident.

Numerous barriers to fish passage were observed. In Swan Creek, a perched box culvert at 64th
Street East creates about a five-foot-high waterfall onto concrete rubble below. At the time of the
survey (late summer and early fall), the invasive species in Squally Creek filled the channel and
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precluded passage of adult salmonids. Clear Creek has a 48-inch-diameter corrugated metal pipe
culvert perched approximately six feet downstream of 72nd Street East that is a barrier. Clear
Creek also has an impassible weir at the Trout Lodge hatchery. Rody Creek has a four-foot-high
concrete wall with downstream slab in the channel creating a barrier to passage approximately
150 yards upstream of Pioneer Way East. The growth of reed canary grass within the active
channel of lower Woodland Creek is so great that it could preclude passage of adult salmonids
during the summer growing season. Clarks Creek contains a 10-foot-high dam at the WDFW
hatchery reservoir, located a few hundred yards upstream of the southern hatchery access road.

Barriers to fish passage were identified during the CH2M HILL field investigation and from the
Pierce Conservation District (PCD), WRIA 10 Puyallup River, Fish Passage Inventory database.
CH2M HILL assessed culverts using the WDFW Level A Criteria (WDFW, 2000). Table 4-10
lists the locations of barriers to fish passage in the Clear/Clarks Creek Basin.

TABLE 4-10
Fish Passage Barrier Locations
Problem
ID? Location® PCD Site ID Status Barrier Type Fish Use
SW-23 |Swan Creek - 64th Street East 105 r031521a | Barrier |Slope/outfall Yes
SW-31 |Swan Creek - Pipeline Road (City | 105 r062416a | Barrier |Outfall/slope Yes
of Tacoma)
SW-3  |Swan Creek - 72nd Street East | 105s013119a| Barrier |Outfall Yes
(City of Tacoma)
SW-1  |Swan Creek - 80th Street East | 105r031522a | Barrier |Slope Unknown
SW-29 |Burlington Northern Santa Fe None Unknown |Velocity, Level B Yes
Railroad Required
SW-32 |Swan Creek - 84th Street East 105 r031522b | Unknown Unknown
SW-33 |Swan Creek - 96th Street East 105 r031600a | Unknown Unknown
SW-34 |Swan Creek - 104th Street East | 105r031523a | Barrier |Slope Unknown
CL-30 |Clear Creek - Gay Road East 105 r031520a | Unknown |Velocity, Level B Yes
Required
CL-31 |Clear Creek - Pioneer Way East | 105r031616a | Unknown |Span/toe ratio, Yes
dam upstream,
Level B Required
CL-27 |Clear Creek - Hatchery None Barrier |Dam Yes
CL-32 |Canyon Creek - Railroad (BNSF | 105r041320b | Barrier |Slope Yes
Railroad)
CY-28 |Canyon Creek - Driveway culvert | 105r041321a | Barrier |[Slope Yes
upstream of Clear Creek
Confluence
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TABLE 4-10
Fish Passage Barrier Locations
Problem
ID? Location® PCD Site ID Status Barrier Type Fish Use
CY-28 |Canyon Creek - Driveway culvert | 105 r041322a | Unknown |Unknown Yes
upstream of Clear Creek
Confluence
RY-18 |Rody Creek - Concrete Weir in None Barrier Yes
Channel
RY-14 |Rody Creek - 72nd Street East 105r040618a | Barrier |Outfall Yes
RY-20 |Rody Creek - Pioneer Way East | 105r031821a | Unknown |Level B Required Yes
WO-8 |Woodland Creek - 80th Street None Barrier |Outfall Unknown
East Culvert
WO-30 |Woodland Creek - Culvert under None Unknown |Level B Required | Unknown
WSU Experimental Farm
WO-22 |Woodland Creek - 12 foot None Barrier Unknown
cascade downstream of 84th
Street E
CK-17 |Meeker Creek - 11th Street SW | 105 r032522a | Unknown |Level B required Yes
(City of Puyallup)
CK-18 |Roadside Ditch tributary to 105r051115a | Barrier |[Slope Yes
Meeker Ditch - 11th Street SW
(City of Puyallup)
CK-19  |Unnamed Tributary to Meeker 105 r060922b | Unknown Yes
Ditch - 12 Avenue SW (City of
Puyallup)
CK-20 |[Clarks Creek - Fish Hatchery 105 r060920b | Barrier Yes
(State of Washington)

¥ Fish passage barriers are shown in Figure 4-11
b . .
Culverts are owned by Pierce County unless otherwise noted.

B-IBI Sampling
Benthic macroinvertebrate sampling was conducted for six of the streams in the Clear/Clarks
Creek Basin. The Benthic Index of Biological Integrity (B-1BI) is a measure of stream health
developed by the University of Washington. Sampling locations are identified in Table 4-11 with
corresponding B-IBI 10-metric scores. See Figure 4-11 for a map of sampling locations.
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TABLE 4-11
B-1BI Scores from Clear/Clarks Creek Drainages
Stream Testing
Name Organization Location Date Score Rate
Pierce County | Behind the Schmidt
Clear Creek Water Programs | residence, 44th Ave 09/25/1999 20 Poor
Swan Creek | , -ierce County | Swan Creek Park, 500 09/28/1999 | 20 Poor
Water Programs | upstream of detention pond
Swan Creek | CH2M HILL ?)gﬁ;j“pweam of detention | 49182001 | 22 Poor
Squally 50’ upstream of Pioneer Way .
Creek CH2M HILL Culvert 09/18/2001 30 Fair
Canyon 300’ upstream of Pioneer
Creek CH2M HILL Way Culvert 09/18/2001 26 Poor
300’ above Pioneer Way,
Rody Creek CH2M HILL below small dam 09/20/2001 26 Poor
Diru Creek Pierce County In_1mediate|y upstream of 09/17/2003 18 Poor
Water Programs | Pioneer Way
40’ upstream of footbridge,

Clarks Creek CH2M HILL behind WDFW fish hatchery 09/18/2001 26 Poor
Swan Creek Puyallup Tribe Swan Creek Park, .500’ 9/2001 22 Poor
upstream of detention pond

. Upstream of WDFW fish .
Clarks Creek Puyallup Tribe hatchery 9/2001 34 Fair
. Swan Creek Park, 500’ Very
Swan Creek Puyallup Tribe upstream of detention pond 09/30/2002 16 Poor
. Swan Creek Park, 100°
Swan Creek Puyallup Tribe upstream of first site 10/08/2002 26 Poor
Clarks Creek Puyallup Tribe gpstream of WDFW fish 10/08/2002 28 Fair
atchery

Pierce County Water Programs in cooperation with the Stream Team, CH2M HILL and the
Puyallup Tribe have been monitoring the biological integrity of streams in Pierce County though
analysis of the benthic invertebrate population density and diversity since 1999. Stream reaches
were selected to approximate the B-1BI site recommendations of Karr (1986) as closely as
possible.

Samples were collected according to the Karr B-1BI protocol (http://www.salmonweb.org) and
sent to an independent taxonomy laboratory for identification. Rating guidelines for Puget Sound
B-1BI scores are also provided at the website. According to the rating system, a score of 46-50
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indicates excellent stream condition, 38-44 indicates good condition, 28-36 indicates fair
condition, 18-26 indicates poor condition, and 10-16 indicates very poor stream condition.

The B-IBI scores in the Clear/Clarks Creek Basin ranged from very poor to fair, 20 to 34 with an
average of 25.5 (poor). Clarks Creek, tested in both 2001 and 2002, received the highest score of
the basin with a 34 and a 28. Squally Creek received a score of 30 in 2001. Both Canyon Creek
and Rody Creek received a 26 in 2001. Swan Creek was scored at 20 in 1999 and 22 in 2001.
Two samples were taken on Swan Creek in 2002. One of the samples was taken in an area that
had been disturbed by drainage facility maintenance activity and received the lowest score in the
basin, 16. The maintenance negatively affected the streams conditions so another sample site was
chosen 100 feet upstream, which received a much improved score of 26. Because the score of 16
did not accurately represent the overall conditions of the stream, the score was excluded from the
analysis. One sample was taken in Diru Creek in 2003. Most of the organisms found in this
sample were worms. A predominance of worms indicates a lack of biological diversity and
typifies a sediment laden environment.

Continued biological monitoring is planned in the Clear/Clarks Creek Basin and the rest of the
basins in Pierce County. A number of streams will be selected on a yearly basis to be sampled
for B-1BI. Data collected through biological monitoring will provide a reliable information base
with which to track the changing conditions of the stream systems.

4.4.3 Water Features Crucial to Fish Habitat

Perennial Stream Flow Tied to Groundwater

A critical water feature observed in Swan, Squally, Clear, Diru, and Rody Creeks is significant
groundwater influence. All the streams in the basin are “gaining streams.” A gaining stream is
one where groundwater discharges into the stream and increases flow in a reach. Instream flow
in Swan, Squally, Clear, Diru and Rody Creeks increases significantly in their lower reaches
from groundwater, without the input of surface tributaries. Groundwater contribution, on the
dates surveyed in August, was most pronounced in Clear and Swan Creeks, where approximately
80 % and 100 %, respectively, of the flow observed at Pioneer Way East did not exist at the 72nd
Street East crossing. Evidence such as scour, landslides, culvert perching, and severe
downcutting suggests that the “flashy” hydrology in these drainages is relatively recent. It is not
clear whether this “flashy” surface hydrology has affected the amount and duration of subsurface
flow that is occurring. However, it is probable that groundwater recharge is diminished with the
increased surface runoff.

Surface Water Temperature Linked to Groundwater

Cool water temperature is crucial to salmonids. Instream temperatures during the months of
stream surveying in August and September 2001 ranged from 9.5°C t012.5°C. This is considered
an excellent temperature range for salmonid rearing. The temperatures are lower than commonly
found in lowland Puget Sound streams, and are also indicators of subsurface flow.
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4.5 Wetland Habitat and Uplands Habitat

The following two sections describe wetland and upland habitats of the Clear/Clarks Creek Basin
based on a review of aerial photographs (Clear/Clarks Creek Watershed, Pierce County, April
2000), Pierce County GIS data (Clear and Clarks Creek Basin, Pierce County, December 2001),
and on a brief field reconnaissance.

The Clear/Clarks Creek Basin supports several plant communities including conifer, deciduous,
and mixed conifer-deciduous forests, grassland (agriculture), and shrub land. These plant
communities can be divided into three habitat types: upland, riparian, and wetland. Riparian
habitat was described in Section 4.4. The wetland and upland habitats are described in this
section.

45.1 Wetland Habitat

Wetlands provide important habitats for plants and animals in addition to their value in flood
storage and maintaining local hydrology. Fish, amphibians, waterfowl, birds of prey, and
wetland mammals, such as beaver and muskrat, depend on various types of wetlands for food,
forage, nesting, and cover. Wetlands also help to maintain water quality through biofiltration and
groundwater recharge for streams. Wetlands are natural storage basins for floodwater as
described in Section 4.3.2, Natural Drainage Features. Figure 4-12 shows the wetlands in the
Clear/Clarks Creek basin.

Limited quantified information is available regarding wetland loss trends in Pierce County or the
Clear/Clarks Creek Basin. However, historical photographs and site plans for developments
constructed prior to wetland regulations provide evidence that considerable wetland areas have
been lost or altered in the Clear/Clarks Creek Basin due to urban development and agricultural
land uses. Some of the wetlands adjacent to and part of the stream systems in the Puyallup River
Valley were lost by filling, dewatering with drainage tile, and the channelizing of streams during
the early 1900s to promote agriculture and other development to support people.

Wetlands in the Clear/Clarks Creek Basin are associated primarily with the south-to-north-
oriented drainages. Many of the most substantial wetlands in the Clear/Clarks Creek Basin are
located in the Puyallup River Valley. The low gradient and the confluences of several streams in
the valley provides optimum physical conditions for wetlands to form. Wetlands such as those at
the confluence of Squally Creek and Clear Creek tend to be large and complex, providing a
variety of habitat types.

Clear/Clarks Creek Basin currently encompasses 827 acres of freshwater wetland habitat, which
represents approximately four % of the total basin area. Table 4-12 summarizes wetlands in the
Clear/Clarks Creek Basin. The Clear Creek Basin has the greatest number and acreage of
wetlands of all 16 subbasins. However, wetlands in the Diru Creek subbasin occupy nearly 10 %
of the subbasin area, the highest %ages of wetlands in the creek drainages of the Clear/Clarks
Creek Basin. Wetlands in the Lower and Upper 144th Street and the South Central Pothole
occupy more than 10 % of the basin area. No wetlands have been documented in the 117th
Street, 128th Street, Capital, Heritage Glen and Tip Top Potholes.
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TABLE 4-12
Summary of Number and Acreage of Wetlands in Clear Clarks Basin
Number of Wetland Basin Area % of Wetland
Subbasin Name Wetlands | Area (acre) (acres) Area in Basin (%)
Roosevelt Ditch 17 19.8 639 3.1
Swan Creek 24 140.1 2,484 5.6
Squally Creek 6 33.6 606 5.5
Clear Creek 39 165.7 2,447 6.8
Canyon Creek 39 110.6 2,589 4.3
Rody Creek 23 30.7 743 4.1
Diru Creek 19 70.2 835 8.4
Woodland Creek 11 32.5 1,163 2.8
Clarks Creek 24 49.4 4,129 1.2
110th Avenue Pothole 3 1.5 268 0.6
117th Street Pothole 0 0 578 0
128th Street Pothole 0 0 249
135th Street Pothole 13 34.7 612 5.7
Lower 144th Street Pothole 2 24.6 150 16.5
Upper 144th Street Pothole 20 54.0 313 17.2
Afdem Pothole 1 3.0 199 15
Alderwood Pothole 7 18.2 307 59
Black Swamp Pothole 5 6.4 793 0.8
Candlewood-Manorwood 1 0.9 303 0.3
Pothole
Capital Pothole 0 0 120 0
Heritage Glen Pothole 0 0 102 0
Meridian Pothole 3 1.8 721 0.2
South Central Pothole 10 26.3 210 12.5
Springfield Pothole 4 3.5 223 1.6
Tip Top Pothole 0 0 314 0
Total 271 827.7 20,931 4.0

Wetlands in the northern end of the basin are associated with Clear Creek and are bounded by
steep topography as the ravines drop off the plateau into the Puyallup River Valley. Wetlands in
the ravines are part of the riparian corridor and are hydrologically connected with the streams.
Landslides in the upper ends of the drainages block streams and create wetlands where water is
impounded upstream. Beaver activity can also cause wetlands to form in the basin. Because the
ravines are steep and largely undevelopable, the wetlands they contain have remained fairly
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undisturbed. The slopes of the ravines are mostly vegetated with second-growth forest. Although
separate from direct impacts from development, these ravine wetlands can be affected by
indirect, nonpoint impacts, such as sedimentation and increased runoff from upstream sources.

Wetlands on the plateau are less confined by steep topography and so are more sensitive to direct
pressure from development. In the past, stormwater impoundments were sometimes located in
wetland areas. Development can also result in a larger volume of stormwater runoff directed to
the wetland areas. As a result, formerly emergent wetland areas become inundated which limits
the wetland area to the fringe of open water. Wetlands in these fringe areas are primarily
emergent and scrub-shrub communities.

Wetlands located in the eight Pothole subbasins are especially important for groundwater
recharge. Pothole basins do not have surface drainage; therefore, runoff generally infiltrates into
the soil and drains from the basin via subsurface flow. This groundwater recharges streams and
rivers in the lower basin, making wetlands in these areas a significant factor in maintaining
instream flows.

Wetland habitats in the basin include primarily freshwater emergent, scrub-shrub, and forested
plant communities. Figure 4-12, Wetlands, illustrates the location of these wetland categories.

The three types of wetland plant communities were identified during the field investigation and
are briefly discussed below.

Emergent Wetlands

Emergent wetlands are located primarily in the lower and upper basin where topography is
gentle, usually associated with impoundments that are permanently inundated. Dominant species
of these wetlands include soft rush, small-fruited bulrush, slough sedge, cattails, velvet grass, and
reed canary grass. In addition to grass species, Douglas spirea, red alder, and willows are also
present.

Scrub-Shrub Wetlands

Scrub shrub wetlands are located throughout the Clear/Clarks Creek Basin. Scrub-shrub habitat
was often associated with emergent and forested wetland habitat. Dominant species in these
wetlands include willows, red alder, black cottonwood, and Douglas spirea.

Forested Wetlands

Forested wetlands are located primarily in riparian areas that are inaccessible to development
within the steep ravines in many of the subbasins. Dominant species in these wetlands include
black cottonwood, western red cedar, and red alder.

4.5.2 Upland Habitat

Upland habitat in the Clear/Clarks Creek Basin includes primarily coniferous and deciduous
forestland, grassland, and landscaped areas associated with residential, commercial, and light
industrial development. Most of the uplands in the basin have been disturbed, leaving
fragmented patches of forest land and grassland in a matrix of suburban development. With these
changes in land use, invasive plants, most notably Scotch broom and bent grass, have established
themselves throughout the basin.
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Forest Land

The lower reaches of the many of the creeks that drain the basin have considerable intact forest
land associated with them. Many of these large tracts of forest land are also associated with parks
such as Swan Creek Park, Orangegate Park, and Clarks Creek Park. In many cases, these
greenbelts and parks are one and the same. One of the most substantial forest lands observed in
the basin is located in the headwaters of Clarks Creek. This forest land is especially important
because the City of Puyallup supplements its drinking water supply from springs that emerge in
the subbasin.

Douglas fir dominates most of the upland forest in the basin. The understory is dominated by
salal, service berry, and red osier dogwood, with red alder saplings in open pockets. The
dominant species in the forest edge are young Douglas fir, western red cedar, red alder, big leaf
maple, and Himalayan blackberry. Most of the conifer and deciduous forest in the basin has been
changed from its pre-European settlement condition by two to three timber harvests and over the
last century conversion to agriculture and residential land uses.

Grassland

Grass species dominate the agricultural areas in the basin. Trees are sparse and are limited
mainly to certain riparian areas and to wetlands with soils that are too wet to farm. Agricultural
and developmental disturbances have significantly modified the species composition in the basin.

Landscaped Areas
Vegetation in residential and commercial areas is dominated by non-native ornamental trees and
shrubs. Turf and non-native grasses are also a prevalent ground cover in the non-forested areas.

4.6 Water Quality

Fishing and swimming are impaired uses within most of the streams and rivers in the watershed.
Compliance with the State Surface Water Quality Standards (WAC 173-201a) is not occurring in
Clarks Creek, Clear Creek and Swan Creek due to high fecal bacteria levels (Lower Puyallup
Watershed Action Plan, 1995). According to Ecology’s 1998 303(d) list?, four streams are
currently listed as not attaining water quality standards:

e Clarks Creek (fecal coliform and pH)

e Clear Creek (fecal coliform)

o Meeker Ditch (fecal coliform, temperature, dissolved oxygen, pH)
e Swan Creek (fecal coliform)

A stream on the 303(d) list is placed on a schedule for preparation of a TMDL. The City of
Puyallup has been managing preparation of a TMDL study for Clarks Creek.

A TMDL for BOD, Ammonia and Residual Chlorine was prepared for the Puyallup River
watershed in 1993 (which included pollutant loading contributions from the Clear/Clarks Creek
Basin). The TMDL divides capacity for BOD, Ammonia and Residual Chlorine among the point

1 The only 303(d) list approved by the U.S. E.P.A. is the 1998 303(d) list.
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dischargers in the Puyallup River Basin, including Pierce County stormwater. The discharge
limits are administered through NPDES permits. (Ecology, 1983 and 2000). Other water bodies
within the basin are likely to be included on the State’s 2004 303(d) list, and additional TMDLSs
will be developed with wasteload allocations for Pierce County.

2004 Washington State Assessment of Water Quality
Washington State’s 2004 assessment of water quality sorts water quality determinations into five
categories as follows:

Category 1. Meets tested standards for clean water. (Note that a water body can be Category
1 for certain parameters, but listed on the 303(d) list for impairment from a different
pollutant).

Category 2. Waters of concern. Segments of streams that currently meet State water quality
standards overall, but either where some exceedance have occurred, where there is a record
of declining water quality even though the average is acceptable, or the expected level of
urban development indicates that the stream is likely to become impaired unless remedial
steps are taken.

Category 3. No data or no usable data is available.
Category 4. Polluted waters that do not require a TMDL.:

o Category4a—- HasaTMDL
o Category 4b- Has a pollution control plan

o Category 4c- Impaired by a non-pollutant, such as containing a barrier to fish
passage

Category 5. Polluted waters that require a TMDL [The 303(d) list]
Table 4-13 shows the 2004 assessment of water quality for the Clear/Clarks Basin.

Change between 1998 and 2004

The 1998 303(d) listing of Clarks Creek for fecal coliform and pH is unchanged in the 2004
listing. However, the 2004 assessment adds fish habitat, fish passage barriers and dissolved
oxygen as impairments to the quality of water for fish. Fish habitat is a significant beneficial use.
The general pattern is repeated in Swan Creek, Clear Creek, and Meeker Ditch.
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TABLE 4-13
2004 Assessment of Water Quality for the Clear/Clarks Creek Basin®
State
Assessment
Creek Reach Extent Category Water Quality Parameter
Swan Creek |Pioneer Way East to Clear Creek 5 Fecal Coliform
Swan Creek |Pioneer Way East to Clear Creek 4c Fish Habitat®, Instream Flow
Swan Creek |80th Street E to 64th Street East 4c Fish Passage Barrier
112th Street E to 99th Street East
Squally Creek |48th Street East to Pioneer Way East 4c Fish Habitat, Instream Flow
Clear Creek |Gay Road to Puyallup River 5 Fecal Coliform
Clear Creek |Gay Road to Puyallup River 4c Bioassesment, Fish Habitat,
Instream Flows
Clear Creek |64th Street East to 48th Street East 4c Fish Habitat, Instream Flows
Clear Creek |Gay Road to Swan Creek 2 Dissolved Oxygen
Rody Creek |80th Street East to Clarks Creek 4c Fish Habitat, Fish Passage
Barrier
Diru Creek Township 20, Range 4, Section 29 4c Fish Habitat, Instream Flows
Meeker Ditch [5th Street SW to 4th Street SW 5 Fecal Coliform, pH
Meeker Ditch |9th Street SW to Clarks Creek 4c Fish Habitat, Instream Flow
Meeker Ditch |5th Street SW to 4th Street SW 2 Dissolved Oxygen, Fecal
Coliform, Temperature
Clarks Creek |Township 20, Range 4, Section 30 5 Fecal Coliform, pH
Clarks Creek |WDFW Fish Hatchery to 10th Avenue SW 4c Fish Habitat, Fish Passage
Barrier
Clarks Creek (1,500 feet upstream of Stewart Road to 2 Dissolved Oxygen
Puyallup River
Clarks Creek [WDFW Fish Hatchery to 10th Avenue SW 1 Temperature

@ Source: Washington State Department of Ecology website
® Fish habitat is defined by Ecology as “habitat, which is used by fish at any life stage at any time of the year

including potential habitat likely to be used by fish, which could be recovered by restoration or management and
includes off-channel habitat”.

The Category 4c list of waters impaired for fish use was not a part of the 1998 Water Quality
Assessment. Fish passage barriers are addressed in the fish habitat descriptions of this chapter.

The Lower Puyallup Watershed, Phase 1 Report (1992) stated that water quality testing in the
Lower Puyallup had been sporadic and had been performed by a number of different agencies

using different analytical methods. Nevertheless, many of the sampling results have been used by

Ecology to place the streams on the 303(d) list. Statewide, data submittals for the preparation of
Washington State’s 2004 303(d) list increased 10-fold over 1995.

Water quality data have been collected in Swan Creek, Clear Creek, Diru Creek, Rody Creek,
and Clarks Creek from 1983 through 2003. The USGS performed sampling on Clear Creek,
Clarks Creek, Diru Creek, and Swan Creek during 1983 and 1984. Pierce Conservation District
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(PCD) has been collecting samples from Clarks Creek at numerous locations since the late
1980s. KCM collected samples from Clarks Creek and Meeker Ditch in 1996 for the City of
Puyallup, in cooperation with the PCD and the Puyallup Tribe. Ecology collected samples from
Clear, Clarks, and Swan Creeks during an intensive sampling program in 1990 to calibrate their
water quality model in support of the Puyallup River TMDL Study. The Puyallup Tribe has been
collecting water quality samples from Clear, Clarks, Swan and Diru Creeks since 1998. The
sources of water quality data include the United States Geological Survey (USGS), August 1983
through September 1984; KCM, Inc., 1996; and the Puyallup Indian Tribe, 1998 through 2001.

Table 4-14 shows a summary of water quality data for various tributaries within the Clear/Clarks
Creek Basin. Note that the average water temperature at all of the sampling sites among the
tributaries exceeded 8.0°C (46°F) but was substantially less than 18°C (64.4°F) permitted for
Class A waters of the State. Average dissolved oxygen in milligrams per liter (mg/l) among the
tributaries ranged from 9 to 14 mg/l. The average nitrate levels were between 0.5 to 2.7
micrograms per liter (ug/l). The lowest measurements were at the middle of Swan Creek and in
Diru Creek downstream of the hatchery. Average phosphorus levels ranged between 0.1 ug/and
0.2 ug/l. The fecal coliform geometric mean for the different tributaries ranged from 20 to 2,500
MPN/100 ml. With a standard of L00MPN/100 ml, Clarks Creek at several locations, the East
Fort of Clear Creek at 72nd Street East, and Swan Creek at 72nd Street East are problems.
Potential sources of fecal coliform bacteria vary among the creeks. A study for the City of
Puyallup is currently investigating the source of the fecal contamination in Clarks Creek through
Microbial Source Tracking. The preliminary results shown below indicate that the main sources
of fecal bacteria are from birds and rodents, with minimal contributions from canines, felines and
humans. A USGS study observed higher densities of fecal coliform during storms, which
suggests that storm runoff might be a source of fecal bacteria in the streams (USGS, 1987). State
water quality standards are reproduced in Table 4-15.

Revised Water Quality Standards

Ecology adopted major revisions to the State water quality standards in 2003. EPA must approve
them before they can become effective. This should occur in 2004. Among the changes is a
significant reduction in maximum temperature. The reduction in temperature reflects the
designation of specific waterbodies as char spawning and early tributary rearing areas. The
proposed standards are expected to have major effects on future 303(d) listings in the
Clear/Clarks Creek Basin and County-wide.

4.6.1 Roosevelt Ditch Basin

Roosevelt Ditch is a large fenced ditch that flows north from 80th Street East to 72nd Street East.
A tributary ditch transports stormwater from 88th Street East to Roosevelt Ditch. The ditch is
regularly maintained by the Pierce County Water Programs. Maintenance includes the trimming
of grass and cattails, as well as the removal of blackberry bushes and small trees that threaten
capacity of the ditch.
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TABLE 4-14

Average Water Quality Data and Geometric Mean for Fecal Coliform for Lower Puyallup Tributary Sampling Sites

Temp Dissolved Nitrate - Nitrite Total Phosphorus Fecal Coliform**
Station (°C) Oxygen (mg/I) (ng/l) (ng/N (MPN/100 ml)
Clear Creek at mouth 8.7 14.2 1.9 0.2 88.2
Clear Creek at 31st St E 10.3 10.9 1.9 0.2 109.6
East Fork Clear Creek at 72nd St E 10.5 10.1 N/A 0.1 2510.0
Swan Creek at mouth 10.5 11.7 1.1 0.1 66.4
Swan Creek at 72nd St E and 84th St E 9.2 10.0 0.7 0.2 1997.1
Rody Creek at Pioneer Way E 115 10.6 2.4 0.1 128.8
Diru Creek below Hatchery 10.9 11.6 0.5 0.2 36.8
Diru Creek above Hatchery 9.9 121 2.5 0.1 33.9
Clark Creek at mouth 10.1 11.0 21 0.2 301.6
Clark Creek at 66th St E 9.9 12.4 2.2 0.2 202.9
\?\}gg‘dgrﬂe o a1 convergence with 10.9 9.4 13 0.2 745.8
Clark Creek near Pioneer Way E 10.1 121 2.0 0.1 579.5
Clark Creek below Hatchery 9.4 121 2.3 0.1 19.0
Clark Creek above Hatchery 9.2 11.3 2.7 0.1 27.6
Water Qualty Standard 2s of | <qgoc >=8 g None None 100/ 100mI

Sources:

1- USGS Water-Resources Investigations Report 86-4154, 1987.

2 -KCM, Inc., 1996.

3 - Puyallup Indian Tribe, 2001.
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TABLE 4-15
Water Quality Criteria for Freshwater Class A in the State of Washington
(WAC 173-201)

Standard as of March

Parameter 2004

Fecal Coliform Bacteria

Shall not exceed a geometric mean value of: 100 col./100 ml

With not more than 10% of samples exceeding: 200 col./100 ml
Dissolved Oxygen

Shall exceed: 8.0 mg/L
Temperature'

Shall not exceed: 18°C
Turbidity

When background turbidity is 50 NTU or less, shall 5NTU

not exceed background turbidity by:

When background turbidity is more than 50 NTU, 10%

shall not have more than an increase of:
pH

Shall be within the range of: 6.5t08.5

1. Proposed standard is 17.5°C pending EPA approval

Nonpoint pollution is a water quality concern in the Roosevelt Ditch Basin. Portland Avenue
East and other heavily traveled roads are a likely source of organic compounds, oil and grease.
Sediments are another source of nonpoint pollution that probably affects water quality in
Roosevelt Ditch. However, there are no water quality data available for Roosevelt Ditch.

4.6.2 Clear Creek Basin

The Washington State Department of Ecology (Ecology) rates Clear Creek to be a fishable, but
not swimable. Ecology placed the creek on the 1998 303(d) list for fecal coliform bacteria.
Nutrients and siltation were important factors in the determination, while pathogen indicators
(fecal coliform bacteria) and low dissolved oxygen levels were moderate factors. Periodic low
dissolved oxygen levels were determined to be a moderate problem, and are most likely caused
by elevated nutrient concentrations. The sources of these problems were a combination of land
development, runoff, septic on-site sewer systems, pasture land, animal management areas,
channelization of streams, dredging, vegetation removal, stream bank modification, and highway
runoff (Ecology, 1990). Table 4-15 summarizes water quality data for Clear Creek.

In Clear Creek, altered hydrology from impervious surfaces in the upper watershed has led to
erosion and sedimentation similar to that in Swan Creek. In Clear Creek, the channel has incised
as much as 10 feet with vertical exposed banks below the 72nd Avenue East culvert. The most
severe erosion observed in the Clear Creek Basin was below this culvert, with exposed banks
continuous on both sides of the creek for 150 feet downstream of the culvert. A private
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homeowner, interviewed on 72nd Avenue East, described how his backyard fence has required
rebuilding due to the slumping land below. Exposed banks and slides of shorter length were also
observed between the 45th Street East cul-de-sac and Pioneer Way East on Clear Creek.

The Port of Tacoma constructed a habitat restoration project at the mouth of Clear Creek, which
was completed in 1998. The 11-acre site containing a maze of ponds and wetlands was designed
to enhance salmon habitat. While the effects and benefits of the project are still being analyzed
by the Port, it is expected to have a positive effect on water quality.

TABLE 4-16
Clear Creek Sampling Summary
Organization/Location Parameter
Nitrate- Fecal
Sampled by the Puyallup Temp DO Nitrite | Total P Coliform Turbidity
Tribe (C) (mg/L) | (mg/L) | (mg/L) | (col./100mL) (NTU) pH
Clear Creek at Gay Road East

Mean 10.0 11.7 1.8 0.18 66 12.2 6.9
Maximum 13.42 15 2.1 0.30 1300 97.3 7.3
Minimum 6.64 8.93 14 0.07 10 0.4 6.32
Number of Samples 28 28 10 10 5 13 24

Source: Puyallup Tribe of Indians, 2003

Swan Creek Subbasin

Swan Creek is listed for fecal coliform in the 1998 and 2004 303(d) lists. Ecology rates Swan
Creek as neither swimable nor fishable. Table 4-17 summarizes water quality data for Swan
Creek.

The 1992 Lower Puyallup Watershed Characterization Report cited nutrients and fecal coliform
(the pathogen indicator) as probably stemming from pasture land, animal management areas,
urban runoff and dredge mining.

Samples taken by Pierce Conservation District found a minimum level of dissolved oxygen in
Swan Creek to be 7.75 mg/L. Swan Creek had pH levels ranging from 6.17 to 8.07and a mean
turbidity value of 28 NTU. High levels of sediment build up were reported in the lower reaches
of Swan Creek, reflected the elevated turbidity values of 28 NTU. The State standard is 5 NTU.

The Midland area, located between 74th Avenue East and Portland Ave, and extending from SR
512 to 72nd Street East (see Section 4.2), is exhibiting water quality problems associated with
the combination of low percolation rates and septic tanks. The effluent that is intended to
percolate down through the soil instead rises with the water table during the wet season creating
a water quality problem.

Pierce County Water Programs constructed a sedimentation/detention pond on Swan Creek in the
valley in 1991 to meter high flows and allow sediments to precipitate. In the past, sediment was
dredged from under the Pioneer Way Bridge over Swan Creek to prevent flooding. Dredging is
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detrimental to fish according to the US Fish and Wildlife Service. Maintenance is performed
annually or after major storm events to remove sediments accumulated in the pond.

The City of Tacoma has constructed an off-channel wetland adjacent to Swan Creek, between
Pioneer Way East and the railroad tracks. Flows enter the restored wetlands through a bypass

channel. The vegetation and quiescent environment improve water quality and provide habitat
for juvenile salmonids.

TABLE 4-17
Swan Creek Sampling Summary
Organization/Location Parameter
Sampled by Pierce DO Nitrate Air Water Discharge
Conservation District pH (mg/) (mg/l) % DO | TempC | TempC (cfs)
Swan Creek Park, upstream of hiking bridge
Max 8.0 16.0 8.8 135.0 25.0 14.5 309.0
Min 5.0 0.0 0.0 0.0 0.0 3.0 2.0
Average 7.5 11.6 1.8 100.4 13.1 9.8 15.5
# of Samples 73 72 72 72 71 73 64
Swan Creek Park, downstream of hiking bridge
Max 7.7 14.0 17.6 115.0 27.0 15.0 150.0
Min 6.5 6.0 0.0 57.0 44 7.0 2.0
Average 7.4 10.9 2.2 97.2 14.5 10.7 15.5
# of Samples 73 72 72 72 71 73 64
2605 92nd Street East
Max 7.5 10.5 2.0 100.0 13.0 14.0 17.5
Min 6.5 7.0 0.0 60.0 3.3 4.0 1.0
Average 6.9 8.6 0.8 74.4 7.2 8.7 5.1
# of Samples 14 14 14 14 14 14 12

Source: Pierce Conservation District

Squally Creek Subbasin

No water quality sampling data was located for Squally Creek. However, a 1993 feasibility study
for a detention pond investigated water quality of Squally Creek qualitatively. The study
identified land-use and potential nonpoint pollution sources. In 1993 the Squally Creek Subbasin
was zoned for one-acre single—family residences. Land use existing in the basin consisted of
livestock grazing, small farms and residences. Steep, easily eroded roadside ditches along 57th
Street East and 64th Street East were listed as a source of sediments. Heavily used roads,
particularly Waller Road East, were noted as a potential source of metals, oils and grease,
suspended solids, and organic compounds. Debris dumping was cited as a problem. Construction
with inadequate erosion and sedimentation controls was also listed as a source of pollutants.
Agriculture and hobby farms were noted as possible source of pollutants such as nitrates and
fecal coliform (KCM, Inc., 1993).
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In Squally Creek, sediment has a large sand component. Flow in the lower reaches of the creek
are very shallow, wide, and braided, with large pockets of standing water. Because of the color,
size, and sand-like similarities, the Squally Creek sediments appear to be from glacial deposits
that are currently exposed in the stream banks. Deposition immediately upstream of Pioneer Way
in the Squally Creek channel also appears to be partially the result of large amounts of road fill
placed in the channel during construction of Pioneer Way East. The fill appears to have caused a
backwatering effect, creating a semi-inundated swamp-like habitat with multiple stream
channels. The portion of Squally Creek downstream of the 48th Street East crossing is also
currently a source of fine sediments.

A detention facility was constructed along Squally Creek in 1995 with the intent of reducing
erosion and sedimentation in the basin. The pond does not include any dedicated water quality
features, although as it reduces peak storm event flows, it helps to reduce erosion and sediment
deposits lower in the stream system. The pond might contribute to the bacterial and fecal
problem in Clear Creek due to the water fowl that use the pond. The open, often stagnant water
in the pond could increase water temperature directly downstream of the pond. But, Squally
Creek has good riparian characteristics in the canyon reaches of the stream that extend up to 58th
Street East; this probably mitigates some of the water temperature increase from Squally Creek
Pond. In the lower reaches of the stream from Pioneer Way East to the confluence with Clear
Creek, the excess of sediments contributes to invasive riparian vegetation.

Canyon Creek Subbasin

No water quality sampling data was located for Canyon Creek, the most easterly tributary to
Clear Creek. The Canyon Creek Subbasin is a very narrow basin that drains an area of
approximately four square miles on either side of Canyon Road East. Zoning in the headwaters
of the creek and along Canyon Road to 104th Street East is urban, high-density residential and
commercial. There is a commercial node at 84th Street East. The remainder of the subbasin is
zoned Rural Separator. Despite rural zoning, the subbasin has experienced a significant amount
of development in the last fifteen years along Canyon Road East bringing with it urban
stormwater, increased peak flows eroding canyon sections of the stream banks, and sediment
deposits in valley reaches.

The County is designing a detention facility to curtail over-the-road flooding at 90th Street East
(Canyon Creek Bypass Project No. D138-003). Facilities typically include certain features to
improve water quality. Pre-design water quality data would benefit an understanding of existing
water quality conditions and help to identify the most effective aspects of facility design from a
water quality perspective.

4.6.3 Clarks Creek Basin

Clarks Creek is on the 1998 303(d) list for fecal coliform bacteria and pH. Clarks Creek has
inherently high nutrient levels because of high nitrogen levels in the groundwater that feeds the
upper reaches of Clark Creek. It is not known if the high levels of nitrogen in the groundwater
are naturally occurring. Nitrate leaching into groundwater occurs when the depth to groundwater
is shallow and underlying soil is sandy allowing the nitrate to be easily moved by water.
Nitrogen fertilizers and animal manure are possible sources of nitrates that may enter
groundwater. However, the decaying of organic matter in soil is a natural process that also adds

@) Pierce County Public Works & Utilities 4-81 www.piercecountywa.org/water
Water Programs Division



CURRENT CONDITIONS CLEAR/CLARKS CREEK BASIN PLAN

nitrates into the system. The USGS Ground-Water Hydrology of the Tacoma-Puyallup Area
reports that nitrate concentrations at Maplewood Springs have shown and increasing trend of
0.05 mg/I per year. This may be an indication that land use, not natural causes, is affecting the
nitrate levels in groundwater. As the basin is developed and ground water infiltration is impeded,
it is possible to see a reduction in the amount of nitrate in the soil system. Table 4-18
summarizes water quality data for Clarks Creek.

Ecology rates Clarks at fishable but not swimable. Nutrients and pathogen indicators are likely
the cause of non-attainment. Runoff, storm sewers, vegetation removal, and stream bank
modification are frequent causes of non-attainment. Other contributing sources include irrigated
and specialty crops, land development, and flow regulations (Lower Puyallup Watershed, Phase
1 Report, 1992). The City of Puyallup has sponsored a pollution reduction study leading to a
fecal coliform TMDL for the Clarks Creek basin and a cleanup action plan.

The KCM Technical Memorandum (KCM, Inc., 1996) reports high levels of fecal coliform,
bacteria, and nutrients over most of the Clarks Creek Basin. The only area excluded from this
generalization was the area upgradient from the fairgrounds (no runoff received from the South
Hill Mall area). Runoff from the fairgrounds, the South Hill Mall area, and the land along
Meeker Ditch were identified as likely sources of pollutants to the ditch. The problem from the
fairgrounds may have been corrected by a series of stormwater and collection system
improvements and the discontinuation of direct animal wash water discharges to the storm
system.

The Memorandum also lists the WDFW fish hatchery as an apparent source of nutrients and
possibly TSS to Clarks Creek. The duck pond at DeCoursey Park was reported as an apparent
source of fecal coliform bacteria and nutrients. The mouth of Clarks Creek registered high levels
of bacteria and nutrients. The KCM Technical Memorandum concluded that pollutants continue
to enter the creek throughout its length.

High levels of nitrogen are found in Clarks Creek due to the high nitrogen levels in the
groundwater feeding the creek. The nitrogen might occur naturally in the groundwater; however,
at this time it is not known. The upper reaches of Clarks Creek exhibit relatively low fecal
coliform counts, while the downstream area (through DeCoursey Park in Puyallup) had a very
high level of fecal coliform. This area has a large population of wildlife (ducks and geese)
because many people feed them (PCD, 1990).
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Figure 4-13

Clarks Creek Microbial Source Tracking Results

(MST) was used to identify the sources of fecal contamination. DNA taken from water samples is
compared to library of 50,000 source samples to determine the general category of the source. (Clarks
Creek Pollution Prevention Program, City of Puyallup, 2003).

TABLE 4-18
Clarks Creek Sampling Data
Organization/
Location Parameter
Sampled by TSS TotalP | SRP NH3 | NO3+NO2 | FecalC BOD DO
KCM, Inc. (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L) #100 mL | (mg/L) | (mg/L)
Clarks Creek at 56th Street East
Max 204 0.625 0.04 0.13 3.08 7000 8.38 13
Min 0.67 0.038 | 0.025 | 0.011 1.55 44 1.96 9.38
Average 39.77 0.138 | 0.029 | 0.038 2.35 1756 5.17 11.29
# of Samples 8 8 8 8 8 8 8 8
Clarks Creek near Pioneer Avenue (in the City of Puyallup)
Max 29 0.179 | 0.053 | 0.149 2.49 740 1.88 12
Min 1.3 0.055 | 0.029 | 0.02 1.31 40 1.06 9.78
Average 7.9 0.1 0.0 0.1 2.0 185.1 1.5 10.8
# of Samples 9 9 9 9 9 9 5 9
Clarks Creek Downstream of Meeker Ditch
Max 55 0.246 | 0.053 | 0.117 2.6 1120 2.6 12.2
Min 1 0.05 0.031 | 0.016 14 46 1.3 9.71
Average 12.1 0.1 0.045 | 0.051 2.09 205.3 1.9 10.7
# of Samples 9 9 9 9 9 9 5 9
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TABLE 4-18
Clarks Creek Sampling Data
Organization/
Location Parameter
Sampled by TSS | TotalP | SRP NH3 | NO3+NO2 | Fecal C BOD DO
KCM, Inc. (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L) #100 mL | (mg/L) | (mg/L)
Clarks Creek at Confluence with Meeker Ditch
Max 5 0.103 | 0.094 | 0.116 2.7 100 1.06 11
Min 0.75 0.042 | 0.037 | 0.006 2.05 4 1.06 9.74
Average 1.7 0.1 0.050 | 0.048 2.31 41.7 1.1 10.3
# of Samples 9 9 9 9 9 9 5 9
Clarks Creek near Maplewood Springs
Max 33 0.138 | 0.046 | 0.09 3.01 340 2.08 11.3
Min 0.5 0.036 | 0.036 | 0.011 1.99 12 1.6 10.1
Average 6.0 0.1 0.042 | 0.030 2.37 120.3 1.8 10.6
# of Samples 9 9 9 9 9 9 5 9
Clarks Creek
Max 19 0.192 | 0.062 | 0.16 2.58 160 2.1 11.6
Min 1.8 0.052 0.02 | 0.008 1.62 80 1.2 8.7
Average 9.6 0.1 0.042 | 0.063 1.98 114.0 1.7 10.0
# of Samples 8 8 8 8 8 8 4 8
Sampled by the DO Nitrate Air Temp Water Discharge
Conservation District pH (mg/l) (mg/l) % DO (© Temp (C) (cfs)
Clarks Creek at DeCoursey Park
Max 7.5 16.5 22.0 125 24.0 12.2 165
Min 6.9 1.0 0.0 14 4.0 7.8 6
Average 7.2 10.5 5.0 92.9 13.4 9.9 101.4
# of Samples 37 37 37 33 35 36 24
Clarks Creek at 2612 Tacoma Road, upstream of bridge
Max 75 15.5 17.6 137.0 27.0 15.0 60
Min 2.0 8.0 0.0 68.0 7.5 5.0 60
Average 7.1 10.8 3.7 99.3 15.6 10.7 60
# of Samples 26 23 25 20 24 25 1
Clarks Creek at WDFW Fish Hatchery
Max 7.5 14.0 5.0 125.0 24.0 11.0 49.0
Min 7.0 9.0 0.0 67.0 3.5 1.0 3.0
Average 7.3 11.4 2.6 96.3 13.8 8.9 16.3
# of Samples 28 28 27 27 27 27 22
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TABLE 4-18
Clarks Creek Sampling Data
Organization/
Location Parameter
Sampled by the DO Nitrate Air Temp Water Discharge

Conservation District pH (mg/l) (mg/l) % DO (© Temp (C) (cfs)
Clarks Creek at Washington State University Extension

Max 8.0 15.5 13.2 162.0 26.0 14.0 21.0

Min 1.5 5.0 1.0 40.0 6.0 5.0 17.0

Average 7.0 10.3 3.5 93.3 15.5 10.4 19.0

# of Samples 27 26 26 26 26 26 2

Rody Creek Subbasin

Rody Creek is an intermittent stream that is tributary to Clarks Creek. Ecology rates it as
fishable, but not swimable. Nutrients and pathogen indicators are the primary factors in this
determination. Sources included runoff (high), pasture land, animal management areas, land
development, and highway runoff (moderate) and septic systems (slight) (Ecology 1990). Table
4-20 summarizes water quality data for Rody Creek.

Limited sampling has occurred on Rody Creek. Preliminary Microbial Source Tracking (MST)
for Rody Creek undertaken for the Clarks Creek TMDL study indicates that birds and rodents are
the leading contributors to the fecal contamination problem. Dogs and humans comprise the next
two highest contributors. The human factor may be due to reliance on on-site sewer systems
because the Rody Creek drainage area is outside of a sanitary sewer service area. Results of the
MST on Rody Creek are presented below in Figure 4-14.

Rody Creek
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Figure 4-14
Rody Creek Microbial Source Tracking Results
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(MST) was used to identify the sources of fecal contamination. DNA taken from water samples is
compared to library of 50,000 source samples to determine the general category of the source. (Clarks
Creek Pollution Prevention Program, City of Puyallup, 2003).

TABLE 4-19
Rody Creek Sampling Data
Organization/ Parameter
Location
Sampled by TSS | TotalP | SRP NH3
KCM, Inc. (mg/L) | (mg/L) | (mg/L) | (mg/L) | NO3+NO2 | FECALC | BOD DO
Mouth of Rody Creek (mg/L) | #100mL | (mg/L) | (mg/L)
Max 204 0.625 0.04 0.13 3.08 7000 8.38 13
Min 0.67 0.038 | 0.025 | 0.011 1.55 44 1.96 9.38
Average 39.77 | 0.138 | 0.029 | 0.038 2.35 1756 5.17 11.29
# of Samples 8 8 8 8 8 8 8 8
Diru Creek Subbasin

Diru Creek is listed on the 1998 303(d) list for fecal coliform. Of all the streams listed in the
Clarks/Clear Basin for fecal coliform, Diru had the lowest fecal coliform counts. Table 4-20
summarizes water quality data for Diru Creek.

Diru Creek has been designated by Ecology as swimable but not fishable. The 2002 and 2004
303(d) reports list habitat and in-stream flow problems as limiting fish populations.

Water quality in Diru Creek is important because its waters supplement the well-water used by
the Puyallup Tribe’s fish hatchery. In addition, Diru Creek contributes to Clarks Creek where the
Tribe is constructed a rearing facility and planning to release juvenile fish.

Diru Creek
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Figure 4-15
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Diru Creek Microbial Source Tracking (MST) Results

MST was used to identify the sources of fecal contamination. DNA taken from water samples was
compared to a library of 50,000 source samples to determine the general category of the source. (Clarks
Creek Pollution Prevention Program, City of Puyallup, 2003).

TABLE 4-20
Diru Creek Sampling Data
Organization/ Parameter

Location

Sampled by KCM, TSS | TotalP | SRP NH3 | NO3+NO2 | FECALC | BOD DO

Inc. (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L) #/100 mL | (mg/L) | (mg/L)
Mouth of Diru Creek

Max 84 0.451 0.053 | 0.064 2.9 280 2.84 13.4
Min 0.25 0.035 | 0.026 | 0.01 1.46 2 1.02 10.5
Average 13.05 0.12 0.04 0.02 2.18 63.43 1.77 11.28
# of Samples 8 8 8 8 8 8 5 8

Source: KCM, 1993

Woodland Creek Subbasin

Woodland Creek is a tributary of Clarks Creek that has not been evaluated under the WAC
standards and therefore has not been rated by Ecology. The stream flows approximately four
miles before flowing in the Clarks Creek downstream of Pioneer Way East. Woodland and
Clarks Creek have sediment deposits downstream of Pioneer Way East like all of the other
streams in the basin. But unlike the Rody Creek and Diru Creek, the sediments observed in
Woodland and Clarks Creeks extend above Pioneer Way East. Sediments also have a darker
color and finer texture characteristic of sediments that have entered the channel at street
crossings. The sections of Woodland Creek above and below 84th Street East are currently
sources of fine sediments. Table 4-21 summarizes water quality data for Woodland Creek.

The width of the riparian corridor is closely related to the width of the ravine that contains the
stream, Woodland Creek and Clarks Creek have the smallest riparian corridors of all the streams
in the basin. The most severe incising occurs in Woodland Creek, above and below the 84th
Street East crossing. Along Woodland Creek, the exposed soil layers appear to have higher clay
content, and have subsequently resisted sloughing and slumping. However, downcutting in
Woodland Creek was observed at depths of as much as eight feet, often in places with a channel
width of only two to three feet.

Very limited sampling data is available for Woodland Creek. Further sampling of Woodland
Creek will take place as the City of Puyallup works to complete their TMDL study. Woodland
Creek will be sampled as part of the study, before summer 2004. In addition, the Microbial
Source Tracking results presented below describe the sources of fecal contamination. The human
contribution to the fecal coliform problem may be due to the preponderance of residences in the
basin using on-site sewer systems. Most of the basin is outside of a sanitary service area.
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Woodland Creek
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Figure 4-16

Woodland Creek Microbial Source Tracking Results

(MST) was used to identify the sources of fecal contamination. DNA taken from water samples is
compared to library of 50,000 source samples to determine the general category of the source. (Clarks
Creek Pollution Prevention Program, City of Puyallup, 2003).

TABLE 4-21
Woodland Creek Sampling Data
Organization/
Location Parameter
NO3+NO
Sampled by TSS Total P SRP NH3 2 FECALC | BOD DO
KCM, Inc. (mg/L) | (mg/L) (mg/L) | (mg/L) (mg/L) #/100 mL | (mg/L) | (mg/L)
Mouth of Woodland Creek
Max 326 0.531 0.041 0.095 1.86 480 2.7 135
Min 1.9 0.029 0.015 0.015 0.612 2 2.36 12
Average 91.45 | 0.19825 | 0.0255 | 0.0405 | 1.0975 172 2.53 13
# of Samples 4 4 4 4 4 4 2 3
Meeker Ditch

Meeker Ditch within the City of Puyallup is the largest tributary to Clarks Creek, receiving
runoff from residential and commercial areas (including parts of the South Hill Mall), the State
Fairgrounds, and numerous hobby farms. Meeker Ditch has exhibited historical water quality
problems, and is on the 1998 303(d) list for fecal coliform bacteria, temperature, dissolved
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oxygen, and pH. Likely sources include urban runoff and a lack of best management practices at
the Fairgrounds animal handling operations. The City of Puyallup has apparently been
addressing this last problem during the past several years. Table 4-22 summarizes water quality
data for Meeker Ditch.

Ecology rated Meeker Ditch in 1990 as neither swimable nor fishable. Nutrients, siltation, oil
and grease, high temperature, and odor were factors in this determination. Cited sources of
contamination included land development, runoff, channelization (putting the original stream
into its present ditch), and vegetation removal. Dredged was noted as having a moderate effect
on the designation (Ecology 1990). The County has received complaints about elodea (a type of
aquatic vegetation) problem in Meeker Ditch.

Meeker Ditch above Clarks Creek
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Figure 4-17

Meeker Ditch Microbial Source Tracking Results

(MST) was used to identify the sources of fecal contamination. DNA taken from water samples is
compared to library of 50,000 source samples to determine the general category of the source. (Clarks
Creek Pollution Prevention Program, City of Puyallup, 2003).

TABLE 4-22
Meeker Ditch Sampling Data
Organization/
Location Parameter
Sampled by TSS | TotalP | SRP NH3 | NO3+NO2 | FECALC | BOD DO
KCM, Inc. (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L) #/100 mL | (mg/L) | (mg/L)
Upstream from the confluence w/Clark
Max 186 1.1 0.106 | 0.792 0.769 5600 4.18 9.99
Min 309.8 | 3.435 | 0.682 | 4.603 5.618 12660 11.36 | 78.83
Average 34.4 0.382 | 0.076 | 0.511 0.624 1407 2.84 8.76
# of Samples 9 9 9 9 9 9 5 9
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TABLE 4-22
Meeker Ditch Sampling Data
Organization/
Location Parameter
Sampled by TSS | TotalP | SRP NH3 | NO3+NO2 | FECALC | BOD DO
KCM, Inc. (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L) #/100 mL | (mg/L) | (mg/L)
Upper end of Meeker Ditch
Max 274 0.871 0.095 | 0.182 1.08 1800 5.98 10.7
Min 0.83 0.089 | 0.027 | 0.057 0.356 56 2.08 7.04
Average 46.8 0.238 | 0.061 | 0.106 0.788 774 3.41 9.06
# of Samples 9 9 9 9 9 9 5 9

4.6.4 Potholes Basin

Potholes infiltrate collected stormwater into the ground or it is conveyed via the South Hill Pump
Station directly to the Puyallup River. Water quality issues for the potholes differ from the
stream basins by being associated with protection of ground water quality. Groundwater
contamination from storm drainage sources can include: pathogens/ bacteria, metals, organic
compounds, pesticides, and oil and grease. Spills and illicit discharges can also be harmful to
groundwater quality if they go undetected. Sediments can affect the functioning of stormwater
disposal facilities by clogging on-site sewer system drainfields or stormwater infiltration
facilities or reducing the infiltration capacity/rate.

Groundwater contamination from any source is a problem because the area uses a significant
amount of groundwater for drinking water. Although most public water supplies come from deep
aquifers generally thought to be protected from surface contamination, the degree of protection
necessary has been recognized by the federal government in declaring this area part of a “sole
source aquifer”.

According to the USGS Water Resources Investigation Report 99-4013, ground water quality in
the potholes area is generally good. Nitrate concentrations in this study were reported to be

2.0 mg/l which is well below the primary drinking water standard of 10.0 mg/I. Analysis of data
collected since 1975 performed for the investigation report indicates that nitrate concentrations in
groundwater from Maplewood Springs are increasing at a rate of 0.05 mg/| per year. Nitrate in
ground water is usually derived from sources at or near the surface and the increasing trend
observed in groundwater from Maplewood Springs is thought to be a result of changing land use
within the basin.

Infiltration capacity/rate of stormwater disposal facilities can be compromised by excessive
sediments. To some extent this has been a problem within the potholes basins. The 128th Street
Pothole has had a reoccurring problem with clogging of the infiltration system. This was
especially noticeable during the winters of 1998 - 2000 when a combination of heavy rains and
nearby construction caused clogging of the infiltration system and the resultant flooding of 128th
Street East.
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CHAPTER FIVE
|dentification of Problems

Chapter Five documents the current flooding, riparian/aquatic habitat, water quality and other
surface water management problems in the Clear/Clarks Creek Basin that were identified during
the basin characterization. Problems listed in Chapter Five are analyzed in chapters six, seven,
and eight. The analyses in chapters six, seven, and eight also supplement the problems listed
here with forecasts of problems likely to occur due to the soils in the Basin, the topography,
rainfall patterns, planned land use, existing regulations and the way regulations are administered
and enforced.

5.1 Sources Used for Problem Identification

The storm drainage and surface water management-related problems covered in this chapter are
derived from several sources. In some cases, reports and studies cited in the existing conditions
description (Chapter Four) identified problems. Other problems were reported by citizens and
County staff during or after major storms and are on record in the Service Response System
(SRS). The SRS is maintained by Pierce County Water Programs and integrated into the
County’s geographic information system (GIS). Citizens and businesses also reported problems
during public meetings, or by responding to questionnaires. Cities, County departments,
drainage districts, Pierce Conservation District, the Puyallup Tribe of Indians, and State and
federal agencies shared information on aquatic habitat, water quality, flooding, consistency with
land use, and storm drainage concerns. The sources of information include:

e Pierce County Service Request System (SRS) database
The SRS database contains complaints and service requests for all County services from
1998 to the present. The SRS database contains entries that pertain to drainage, flooding,
water quality, aquatic habitat, or erosion/sedimentation problems used for this report.

e Pierce County Water Programs Flood of 96 (F96) and Flood of 97 (F97) databases
During the winters of 1996 and 1997, Pierce County experienced severe storms. During
these events, Pierce County Water Programs Division set up a call center to handle the
large volume of complaints. Information related to the large storm events was used to
create the Flood of 96 and Flood of 97 databases.

e Pierce County Water Programs Complaint Files (1991 — 2001)
Pierce County Water Programs has other written surface water complaint records on file.
In some cases, the complaints had additional data associated with them. The additional
data varied in content and included such items as service requests for the maintenance
department, notes from a field visit, communication between County departments,
petitions, and legal documentation.
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e Pierce County “Water Over Road” Sign Postings Record
Pierce County also provided a list of road intersections and road segments where Roads
Maintenance or Water Programs staff posted “Water Over Road” signs during storm
events.

e Pierce County Water Programs Questionnaire Responses (Spring 2001)
The County mailed a questionnaire to residents within the Clear/Clarks Creek Basin in
April 2001. The survey offered property owners and other interested parties within the
basin an opportunity to comment on flooding, habitat, water quality and other storm
drainage problems.

e Riparian Habitat Field Visits (Summer and Fall 2001, Spring 2003)
Information from field visits conducted by CH2M HILL staff noted some of the same
problems that were cited by other sources. In some cases, the cause of those problems
was observed.

e Pierce County Water Programs Staff

e Pierce Conservation District

e Pierce County Transportation Planning & Road Maintenance staff
e Draft Repetitive Loss Plan (Pierce County, January 2001)

e 303(d) List (Washington State Department of Ecology, 1998)

e Pierce County Storm Drainage and Surface Water Management Master Plan,
James M. Montgomery Consulting Engineers, Inc., 1991

e Existing Conditions Research Findings Presented in Chapter Four

e Additional Analysis of Arterial Culverts
Additional analysis was extended to arterial roadway culverts shown by the results of
hydraulic modeling to be at risk of flooding when:

> The expected increase in effective impervious area in the upstream tributary area
under future land use conditions was greater than 25%; and

» Less than 0.5 feet of freeboard exists between the top of the culvert and the roadway.

5.2 Problem Investigation

Information from the first seven sources was compiled into a database and the location of the
complaint was noted on a map. With this spatial representation and complaint descriptions,
problems were grouped into drainage issues.

For example, if there were several complaints regarding flooding at a specific intersection, the
complaints were grouped into a single drainage problem/issue. Each drainage issue was given a
unique identification number beginning with a designation corresponding to the subbasin (e.g.,
Swan Creek problems have the prefix “SW”).
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A basin map, showing active and unresolved drainage issues, was used during interviews with
Pierce County Water Programs staff knowledgeable about the Basin. Water Programs staff
provided insight on the causes of some of these drainage issues. They identified the problems
already corrected and the solutions implemented. Certain problems had Small Works or CIP
projects to correct them pending in the near future. For example, some of the flooding problems
within the “pothole area” were fixed with construction of the South Hill pump station and related
improvements (South Hill Drainage Improvements, Pierce County Department of Public Works
and Utilities, Water Programs Division, November 2001). Certain problem solutions were
referred to other County or local agencies.

Drainage complaints that were classified as active, unknown, or closed without resolution,
required further investigation. Follow-up calls, when contact numbers were available, provided
additional insight as to the specifics of the complaint, if the problem still existed, how frequent
the problem, and what work had been done to correct the problem, either privately or by the
County. The classification of the problem was then updated in the database.

An updated basin map was refined with these additional sources of information. The refined
map was used to interview Pierce County Road Maintenance and Water Programs Maintenance
staff.

Maintenance staff responds on a daily basis to drainage problems in the field. When problems
cannot be corrected with routine maintenance and repair, they are referred to staff responsible for
long-range planning and capital projects. These two sections of the Public Works and Utilities
Department were able to identify the causes of the remaining storm drainage problems.

Tables 5-1, 5-2, 5-3, and 5-4 list the storm drainage problems of the Clear Creek, Clarks Creek,
Potholes Area, and Roosevelt Ditch drainage basins that require further analysis and solution
alternatives.

The locations of the storm drainage problems itemized in the tables are illustrated in Figures 5-1,
5-2, and 5-3. Separate figures illustrate the problem locations in the major drainage divisions of
the Clear/Clarks Creek Basin.

Figure 5-1 presents the Clear Creek Basin and the adjoining Roosevelt Ditch drainage area.
Figure 5-2 shows problems in Clarks Creek Basin. Figure 5-3 displays problem locations within
the Potholes drainage area.
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TABLE 5-1a
Swan Creek Flooding, Riparian/Aquatic Habitat, Erosion and Water Quality Problems

Problem

ID Type Location Description
SW-1 Flooding'[80th Street East Swan Creek overtops 80th Street East. Roadway
Riparian/ runoff causes property flooding in the 2600 block of
Aquatic 80th Street East. Culvert is a barrier to fish
Habitat passage due to slope.

SW-2 Flooding |2400 block of 80th Street East |Obstructed culvert at 2400 block of 80th Street E
causing roadside flooding.

SW-3 Erosion, |Swan Creek at 72nd Street 72nd Street East culvert is a barrier to fish passage
Riparian/|East culvert outfall due to the vertical drop at outfall. High flow velocity
Aquatic has eroded west bank and is compromising bank
Habitat stability. A house is located less than 50 feet from

eroded bank.

SW-4 Flooding |Swan Creek at Pioneer Road |In 1996, sediment washed down Swan Creek and
East caused road and property flooding at the
downstream commercial shop on the east side of
Swan Creek. There is a storm drain system that
backed up along Pioneer Way most likely due to the
high water level during this 100-year storm event.
Additionally, there is a culvert downstream under
the BNSF railroad that may have caused backing
up of Swan Creek. An existing sedimentation pond
upstream of Pioneer Way has been cleaned
annually since 1996. No flooding has been
reported since 1996.

SW-5 Flooding |84th Street East Road and property flooding occurs on 84th Street
East, about 400 feet east of Waller Road East.
Flooding may be due to insufficient conveyance
capacity or backwater in the 84th Street East storm
drain system.

SW-6 Flooding |County pond at 84th Street County detention facility (Waller Road East Pond 2)

East at 84th Street East and Swan Creek overflowed
during 1996 event.
SW-7 Flooding |Intersection of 24th Avenue Flooding observed at intersection of 24th Avenue
East and 90th Street East. East and 90th Street East. Stormwater may also
overtop roadway.
SW-8 Flooding |Field drainage Construction of Waller Road Pond 3 obstructed

natural drainage course in pasture adjacent to
Swan Creek, downstream of Pond 3.

SW-9 Flooding |2600 block of 112th Street East|Excessive vegetation in roadside ditch causes
roadway flooding 150-feet west of Swan Creek
crossing at 112th Street East.

SW-10 |Flooding |Swan Creek headwaters south |Poor drainage caused by saturated soils and flat
of 112th Street E topography. Standing water observed in roadside
ditches and natural drainage system. Extensive
wetlands in the area, but numerous wetland and fill
and grade violations reported.

Shaded rows are problems to refer to the maintenance division & small works roster
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TABLE 5-1a - continued

Problem
ID Type Location Description
SW-11  |Flooding |9500 block of Portland Avenue |Roadway runoff causes driveway and garage
East flooding.
=112 |Flooding (2800 block of 96th Street E Roadway runoff causes property flooding.
Driveway culvert is plugged.
SW-13  |Flooding [9900 block of Waller Road E  |Backyard flooding occurs due to filling in of Swan
Creek.
SW-14  |Flooding [10600 block of Waller Road Roadway runoff causes property flooding.
East
SW-15 |Flooding |Waller Road and SR-512 Field flooding occurs south of SR 512 on west side
of Waller Road East. A berm may have formed on
the over bank obstructing runoff from the adjacent
field. Yard flooding on 26™ Avenue E, likely due to
SR 512 culvert backwater, also occurred in 1996.
SW-16 |Flooding |24th Avenue East from 84th Insufficient inlet capacity causes road and property
Street East to 92nd Street East |flooding.
SW-17 |Riparian/|Swan Creek at 80" Street East | Trash dumped into creek channel
Aquatic
Habitat
SW-18 |Water [Swan Creek north of 80th Reach on 303d list for fecal coliform - north of 64th
quality |[StreetE Street East.
SW-19 |Water |Swan Creek Reach on upper Swan Creek is on the 303d list for
quality fecal coliform levels.
SW-20 |Riparian/|Waller Road East at 92" Street|Trash dumped into creek
Aquatic |East
Habitat
SW-21 |Erosion |Swan Creek at 72" Street East | Downstream erosion
SW-22 |Erosion |[Swan Creek from 72nd Street |Channel erosion is occurring downstream of 72nd
East to 64th Street East Street East to 64th Street East due to high stream
flow. Exposed vertical banks are 2 to 3 feet high.
SW-23  |Erosion®, |Swan Creek downstream of High stream flows have scoured a four to five foot
Riparian/|64th Street East hole at the 64th Street East culvert outlet and
Aquatic undermined the culvert headwall and apron. The
Habitat culvert is also a barrier to fish passage due to steep
slope and drop at outfall.
SW-24  |Erosion |[Downstream of 64th Street A 300-foot long landslide occurred on the west bank
East 4,500 foot downstream of 64th Street East.
SW-25 |Erosion |Downstream of 64th Street The channel is eroding in the 8,000 foot reach
East downstream of 64th Street East due to high stream
flow. Exposed vertical banks are 10 to 12 foot high.
SW-26 |Erosion [Downstream of Burlington Channel down cutting is occurring downstream of
Northern Santa Fe Railroad railroad culvert due to high stream flow.
SW-27 |Water |Upstream of 64th Street East |Intermittent flow occurs upstream of this location in
quality late summer
SW-28 |Riparian/|Swan Creek from 84th Street | This reach has a discontinuous riparian corridor
Aquatic |East to 99th Street East with a reduced or non-existent buffer
Habitat

Shaded rows are problems to refer to the maintenance division & small works roster
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TABLE 5-1a - continued

Problem
ID Type Location Description

SW-29 |Riparian/|Swan Creek at Burlington Culvert is a partial fish passage blockage due to
Aquatic |Northern Santa Fe Railroad excessive velocity.
Habitat

SW-30 |Flooding |Pioneer Way East (City of Private property flooding reported at Pioneer Way

Tacoma) East

SW-31 |Riparian/|Swan Creek at Pipeline Road |The Pipeline Road culvert is a barrier to fish
Aquatic |[(City of Tacoma) passage.
Habitat

SW-32 |Riparian/|Swan Creek at 84th Street East|The culvert may be a barrier to fish passage.
Aquatic |culvert outfall
Habitat

SW-33 |Riparian/|Swan Creek at 96th Street East|The culvert may be a barrier to fish passage.
Aquatic |culvert outfall
Habitat

SW-34 |Riparian/|Swan Creek at 104th Street The culvert is a barrier to fish passage due to slope.
Aquatic |East culvert outfall
Habitat

SW-35 |Habitat |[Downstream of Pioneer Way |Sedimentin channel

East

SW-36 |Water Swan Creek Excessive nutrients
Quality

SW-37 |Water |Swan Creek Low dissolved oxygen/ High pH
Quality

Some locations are associated with multiple problem types. Primary problem type is listed first.

b. Erosion problems are addressed primarily as Water Quality (turbidity) and Aquatic/Riparian Habitat
(sedimentation) problems. The erosion issue is much broader, extending into questions of slope stability, risk of
damage to private property, and public safety.

TABLE 5-1b
Squally Creek Flooding, Riparian/Aquatic Habitat, Erosion and Water Quality Problems
Problem
ID? Type Location Description
SQ-1 Flooding | 7000 block of Waller Road East|Front yard and house flooding was reported in
1990. A low bank is present on east side of
roadside ditch.
SQ-2 Flooding |West side of 5600 block Roadway flooding occurs due to undersized
Vickery Avenue East roadside ditch and culvert system.
SQ-3 Water  [Squally Creek at 48" Street Trash in the creek from dumping into the creek.
quality, |East
Riparian/
Aquatic
Habitat

Shaded rows are problems to refer to the maintenance division & small works roster

) Pierce County Public Works & Utilities
Water Programs Division
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IDENTIFICATION OF PROBLEMS

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-1b - continued

Problem
ID? Type Location Description
SQ-4 Erosion |Clear Creek confluence Eroding banks and sedimentation occurs where
Squally Creek flows into Clear Creek.
SQ-5 Erosion |Downstream of 48th Street Small slide has occurred blocking the channel and
East adding a barrier to fish passage.
SQ-6 Water  |Pioneer Way East Invasive riparian vegetation in and along the creek
quality,
Riparian/
Aquatic
Habitat
SQ-7 Erosion |Downstream of Squally Creek |Squally Creek Detention Pond was designed for a
Detention Pond 25-year storm event so does not have capacity for
peak flows from larger events, incising stream
channel
SQ-8 Water | Throughout stream system No water quality data exists
quality

TABLE 5-1c
Clear Creek Flooding, Riparian/Aquatic Habitat, Erosion and Water Quality Problems
Problem
ID Type Location Description
CL-1 Flooding [44™ Street East near Gay Road |Road and property flooding because of a low bank
on the east side of the roadside ditch
CL-2 Flooding |6600 block of 44th Avenue Road flooding occurs due to two obstructed
East driveway culverts.
CL-3 Flooding |Intersection of 96th Street East |Road flooding occurs due to obstructed culvert at
and 48th Ave East 4700, 4800, |intersection. Property flooding occurs due to
and 4900 block of 96th Street |absence of drainage system on 96th Street East.
East, north side
CL4 Flooding |Clear Creek at 104th Street Reed canary grass is pervasive in the natural
East drainage channel causing chronic road and property
flooding at 104th Street East.
CL-5 Flooding |West Fork Clear g:reek, 88th  |Extensive road and property flooding occurs on the
Street East to 84" Street East |West Fork of Clear Creek from 88th Street E to 84th
Street East. Road flooding occurs at 88th Street E.
Property flooding has been reported at the 3700
block of 88th Street East and the 8700 block of
Vickery Avenue East.
CL-6 Flooding |East Fork Clear Creek at 76th |A wire fence has been installed at the downstream
Street East end of the culvert and may be obstructing flow.
One-half foot head differential was noted during a
site visit. Private property flooding has been
reported downstream. This property is located in
floodplain. The 1991 Stormwater Master Plan
identified this culvert as having insufficient
conveyance capacity.

Shaded rows are problems to refer to the maintenance division & small works roster

) Pierce County Public Works & Utilities
Water Programs Division
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IDENTIFICATION OF PROBLEMS

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-1c- continued

Problem
ID? Type Location Description
CL-7 Flooding |4700 block of 105th Street East|Chronic property flooding reported in a depression
area south of roadway. Depression drains to Clear
Creek with a 36-inch diameter culvert crossing at
105th Street East. Fence posts placed in channel
by downstream property owner likely causes a
backwater condition at the 105th Street East culvert
aggravating the flooding problem. Topography
suggests that the culvert is in the historic drainage
way.
CL-8 Flooding |4500 block of 112th Street East|Property flooding caused by dumping in drainage
ditch.
CL-9 Flooding {9300 block of 40th Avenue Yard flooding
East
CL-10 Flooding |4700 block of Pioneer Way Excessive vegetation in the roadside ditch on south
East side of Pioneer Way East between 44" Street East
and 52" Street East.
CL-11 Flooding [4700 block of 53" Street East |Depression on private property collects surrounding
runoff1
CL-12  |Flooding |5400 block of 57" Avenue East |Driveway flooding from public road drainage
CL-13 Flooding {4000 block of 53rd Ct. Street  |Stormwater runoff from private road causes
East property flooding’
CL-14 Riparian/|Clear Creek from 104" Street |Trash in creek channel
Aquatic |East to Vickery Avenue East
Habitat
CL-15 Riparian/|4500 Block at Pioneer Way On the County’s Dirty Dozen list as an illegal
Aquatic |East junk/wrecking yard, plus several occupied
Habitat recreational vehicles and a large amount of solid
waste cover the site
CL-16 Water |Clear Creek below Pioneer Reach is on the 303d list due to fecal coliform
Quality |Way East levels.
CL-17 Riparian/|Clear Creek from Pioneer Way |Erosion upstream has caused sedimentation in
Aquatic |East to the Puyallup River. channel from Pioneer Way East to the Puyallup
Habitat River
Water
Quality
CL-18 Riparian/|Pioneer Way E to Gay Road Invasive aquatic vegetation present in the reach
Aquatic |East extending from Pioneer Way to Gay Road East
Habitat
CL-19 Erosion |West Fork of Clear Creek The stream bank is eroding due to high stream flow

downstream of 72nd Street
East

in West Fork in vicinity of 72nd Street East.
Exposed vertical banks are 12-feet-high in the
reach 500 feet downstream and 5-feet high in reach
100-feet upstream of 72nd Street East. A 3-foot
deep scour hole is present at culvert outlet.

1Thisisa private property internal drainage issue.
Shaded rows are problems to refer to the maintenance division & small works roster

) Pierce County Public Works & Utilities
Water Programs Division
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IDENTIFICATION OF PROBLEMS

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-1c¢ - continued

Problem
ID? Type Location Description
CL-20 Erosion |East Fork of Clear Creek at Stream bank erosion and channel down cutting are
72nd Street East occurring on the East Fork in the 500 foot reach
downstream of 72nd Street East due to high stream
flow. The culvert is perched 3 feet above the
eroded channel.
CL-21 Erosion |Clear Creek between Pioneer |Stream bank erosion and minor slides
Way East and 45th Street East
CL-22 Erosion |Downstream of 64th Street The stream bank is eroding and the channel down
East cutting.
CL-23 Water  |West Fork of Clear Creek at Intermittent flow occurs upstream of this location
Quality |72nd Street East
CL-24 Riparian/|Pioneer Way to Gay Road East | The natural channel has been straightened in this
Aquatic reach. The riparian buffer has been significantly
Habitat reduced.
CL-25 Riparian/|84th Street East to 99th Street |This reach has a discontinuous riparian corridor
Aquatic [East with reduced or non-existent buffer on the West
Habitat Fork.
CL-26 Riparian/|76th Street East to 80th Street |This reach has a discontinuous riparian corridor
Aquatic |East with reduced or non-existent buffer on the East
Habitat Fork.
CL-27 Riparian/|Fish Hatchery The instream dam is a barrier to fish passage.
Aquatic
Habitat
CL-28 Flooding |West Fork Clear Creek at 72nd |An extensive debris jam has blocked the upstream
Street East end of the culvert.
CL-29 Flooding |East Fork Clear Creek at 72nd |The upstream end of the culvert is blocked with
Street East extensive debris jam.
CL-30 Riparian/|Gay Road East This culvert may be a barrier to fish passage due to
Aquatic high flow velocity.
Habitat
CL-31 Flooding |East Fork Clear Creek between |Extensive road and property flooding occur from
88th Street E and 84th Street |88th Street E to 84th Street East.
East
CL-32 Riparian/|Clear Creek at Pioneer Way This culvert may be a fish passage barrier.
Aquatic [East
Habitat
CL-33 Erosion |5000 block of Vickery Avenue |Stream bank erosion in West Fork in 100-ft reach in
East on main stem Clear Creek |vicinity of 5000 block of Vickery Avenue East. Fill
became saturated and resulted in mass wasting of
hillside on west bank with 200-ft- landslide chute to
Clear Creek. Approximately 100 ft along the west
bank of Clear Creek was damaged.

Shaded rows are problems to refer to the maintenance division & small works roster

) Pierce County Public Works & Utilities
Water Programs Division
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IDENTIFICATION OF PROBLEMS

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-1d
Canyon Creek Flooding, Riparian/Aquatic Habitat, Erosion and Water Quality Problems
Problem
ID Type Location Description
CY-1 Flooding |Pipeline Road, Canyon Road, |Canyon Creek overtops Pipeline Road, Canyon
90th Street East Road, and 90th Street East.
CY-2 Flooding |Intersection of Canyon Road Road flooding occurs at the intersection of Canyon
and 112th Street East Road and 112th Street East.
CY-3 Flooding |West Fork of Canyon Creek at |West Fork of Canyon Creek overtops 116th Street
116th Street East East. Water-on-Road sign and evidence of
roadway overtopping observed in 2/03.
Downstream culverts on 112th Street East and
SR-512 may cause backwater in system. Debris
clogged the culvert at 1 12" Street East twice.
CY-4 Flooding |8600 block of Canyon Road Poor maintenance of private system causes private
property flooding at 8600 block of Canyon Road.
CY-5 Flooding |East Fork of Canyon Creek, East Fork of Canyon Creek causes widespread
12400 block of 58th Avenue roadway and property flooding
East and 12100 and 12200
blocks of 59th Avenue East
CY-6 Flooding [Canyon Creek at 84" Street  |Hydraulic analysis predicts overtopping of 84"
East Street East during 100-year storm from the culvert
CY-7 Flooding |West Fork of Canyon Creek at |Concern about inadequate conveyance capacity of
92" Street East culvert
CY-8 Flooding |West Fork of Canyon Creek at |Concern about inadequate conveyance capacity of
104th Street East culvert
CY-9 Flooding |East Fork at 96th Street East |Roadway flooding may occur on East Fork at 96"
Street East.
CY-10 Flooding |East Fork Canyon Creek at Roadway flooding may occur in the future. The
104th Street East 1991 Stormwater Master Plan identified this culvert
as having | = (fficient conveyance capacity.
CY-11 Flooding |East Fork Canyon Creek at Culvert m;' e undersized.
112" Street East
CY-12 Combined with other entries
CY-13
CY-14
CY-15 |Water |46th Avenue E and 58th Septic odors present at Quiet Ridge subdivision
Quality |Avenue East retention pond.
CY-16 No May have skipped number in sequence
record.
CY-17 Water 12300 block of 58th Avenue Report of failing septic system
Quality |East
CY-18 |Erosion [Canyon Creek at 80" Street  |Stream bank is eroding.

East.

Shaded rows are problems to refer to the maintenance division & small works roster

) Pierce County Public Works & Utilities
Water Programs Division
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IDENTIFICATION OF PROBLEMS CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-1d - continued

Problem
ID® Type Location Description
CY-19 Erosion |Tributary Channel erosion and bank sliding, location could

not be found

CY-20 Erosion |Upstream of second Canyon |Stream bank is eroding
Road crossing.

CY-21 Erosion |Downstream of second Canyon|Stream bank is eroding and channel down cutting
Road crossing with 10-foot-high exposed banks in 1,000-foot reach
downstream of second Canyon Road crossing due
to high stream flow

CY-22 Erosion |Downstream of 72nd Street Channel is down cutting

East

CY-23 Riparian/|Clear Creek confluence to Upstream erosion has caused sedimentation in
Aquatic |Pioneer Way East. channel from Clear Creek confluence to Pioneer
Habitat Way East.
Water
Quality

CY-24 |Water [72nd Street East Intermittent flow occurs upstream of this location.
Quality

CY-25 Riparian/|Clear Creek confluence to Invasive aquatic vegetation is pervasive in the
Aquatic |Pioneer Way East channel.
Habitat

CY-26 |Riparian/|Clear Creek confluence to The natural channel has been straightened and the
Aquatic |Pioneer Way East buffer significantly reduced.
Habitat

CY-27 Riparian/|84th Street E to 99th Street This reach has a discontinuous riparian corridor
Aquatic [East with a reduced or non-existent buffer
Habitat

CY-28 Riparian/|4200 block of Pioneer Way E; |The driveway culvert is a fish passage barrier due
Aquatic |Driveway culvert upstream of |to steep slope
Habitat |Clear Creek Confluence

CY-29 |Flooding [Canyon Creek at 72nd Street | The upstream end of culvert is blocked with an
East extensive debris jam

CY-30 Flooding |5600 block of 103rd Street East|Chronic flooding occurs due to backwater at 103™
Street E. The 1991 Stormwater Master Plan
identified this culvert as having insufficient
conveyance capacity.

CY-31 Flooding |Pipeline Road East Fork Canyon Creek overtops Pipeline Road.
The 1991 Stormwater Master Plan identified this
culvert as having insufficient conveyance capacity.

CY-32 Riparian/|Burlington Northern Santa Fe |The BNSF railroad culvert is a fish passage barrier

Aquatic |Railroad due to steep slope
Habitat
CY-33 Flooding [44th Street E between 47" Extensive property and road flooding has been
Avenue E and 50th Avenue E [documented in this area. This area is located in the
and in the Gay Road East Clear Creek floodplain and has been identified as a
vicinity repetitive loss area.

CY-34 |Flooding |4700 block of 53rd Street East |Private property flooding occurs.

CY-35 |Flooding |5400 block of 57th Avenue Road runoff is causing driveway flooding.

East
CY-36 Flooding |4700 through 5300 block of Excessive vegetation in roadside ditch causing
Pioneer Way East overtopping of Pioneer Way East.

Shaded rows are problems to refer to the maintenance division & small works roster
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IDENTIFICATION OF PROBLEMS

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-2a
Rody Creek Flooding, Riparian/Aquatic Habitat, Erosion and Water Quality Problems
Problem
ID Type Location Description
RY-1 Riparian/ |72nd Street East The upstream end of culvert is blocked with extensive
Aquatic debris jam
Habitat
RY-2 Flooding (6800 block of Bentley Road |Road runoff flows down driveway and washes around
East home.
RY-3 Erosion |80th Street East Stream bank is eroding.
RY-4 Flooding |5700 block of 80th Street E  |Roadside ditch is flooding the driveway.
RY-5 Flooding (11600 block of 62nd Avenue Roadway runoff from 62nd Avenue East causes
East property flooding.
RY-6 Flooding |11900 62nd Avenue East Roadside ditch overtops.
RY-7 Flooding |96th Street E at Pipeline Rody Creek overtops 96th St. East. The 1991
Road Stormwater Master Plan identified this culvert as
having insufficient conveyance capacity.
RY-8 Flooding |98th Street East Road and property flooding of Rody Creek at 98th
Street East. According to property owner, 6002 98th
Street East, flooding occurs annually due to clogging
of the inlet by debris. Water backs up causing
property and septic tank flooding. Flooding also
reported upstream at 10100 block of 98th St East and
10300 block of 61 Ave East (possible reduction with
recent maintenance project). 1991 Plan identified this
culvert as “insufficient conveyance capacity.”
RY-9 Flooding |Pioneer Way East Roadway flooding may occur at Pioneer Way East;
culvert may be a fish passage barrier
RY-10 Flooding |90th Street East Roadway flooding may occur at 90" St East
RY-11 Flooding |104™ Street East Fear of roadway overtopping
RY-12 Flooding [Rody Creek at 112" Street  |Possible roadway overtopping
East
RY-13 Flooding |[Creek at 128" Street East Possible roadway overtopping
RY-14 Erosion |72nd Street East Channel down cutting occurring in 100-ft reach
downstream of 72" St East. Culvert is a barrier to fish
passage due to excessive outfall drop (3 ft)
RY-15 Watl_etr 84th Street East Intermittent flow occurs upstream of this point
quality
RY-16 Riparian/ |Clarks Creek to Pioneer Way [The natural channel has been straightened channel
Aquatic  |East with the buffer reduced. Invasive riparian vegetation
Habitat also is present
RY-17 Riparian/ |86th Street E to 99th Street  |This reach has a discontinuous riparian corridor with a
Aquatic  |East reduced or non-existent buffer
Habitat
RY-18 Riparian/ |Upstream of Pioneer Way The instream weir is a barrier to fish passage
Aquatic |East
Habitat

Shaded rows are problems to refer to the maintenance division & small works roster
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IDENTIFICATION OF PROBLEMS

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-2b
Diru Creek Flooding, Riparian/Aquatic Habitat, Erosion and Water Quality Problems
Problem
ID Type Location Description
DU-1 Flooding |Cross culvert on 66th Avenue |Private driveway floods on 66th Avenue East
East
DU-2 Flooding |9700 block of 66th Avenue Roadside ditch and culvert system has limited
East capacity of which causes road flooding.
DU-3 Flooding |9800 block of 67th Avenue Ct. |Stormwater inundation occurs in roadway
East depression.
DU-4 Flooding |10200 block of 67th Avenue Road flooding occurs due to blocked culvert inlet.
East
DU-5 Flooding |9900 block of 63rd Avenue Ct. |Driveway and garage flood.
East
DU-6 Flooding |Creek at 90" Street East Possible roadway overtopping
DU-7 Flooding |96th Street East Roadway flooding may occur at 96th Street East.
The 1991 Stormwater Master Plan identified this
culvert as having insufficient conveyance capacity.
DU-8 Flooding |104th Street East Roadway flooding may occur at 104th Street East.
The 1991 Stormwater Master Plan identified this
culvert as having insufficient conveyance capacity.
Cu-9 Flooding |Whole stream Water quality
DU-10 Riparian/ |Clarks Creek confluence to Invasive riparian vegetation is present in the 2,200-
Aquatic  |Pioneer Way East foot reach from Clarks Creek confluence to Pioneer
Habitat Way East.
DU-11 Erosion |Downstream of 72nd Street Stream bank is eroding in the 100 foot-long reach
East downstream of 72nd Street East. Exposed vertical
banks are 8-feet-high.
DU-12 Water 84th Street East Intermittent flow occurs upstream of this location
Quality
DU-13 Riparian/ |Clarks Creek confluence to The natural channel has been straightened and the
Aquatic  |Pioneer Way East buffer reduced in 2,200-foot reach from Clarks
Habitat Creek confluence to Pioneer Way East
DU-14 Flooding |6600 block of Pioneer Way Flooding occurs due to backwater at private
East driveway culvert on Diru Creek near confluence with
Clarks Creek

Shaded rows are problems to refer to the maintenance division & small works roster

) Pierce County Public Works & Utilities
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IDENTIFICATION OF PROBLEMS

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-2c
Woodland Creek Flooding, Riparian/Aquatic Habitat, Erosion and Water Quality
Problems
Problem
ID Type Location Description
WO-1 Erosion |Woodland Creek at 84" Street |Bank erosion, channel down cutting downstream of
East 80th Street East due to high stream flow. Three

foot deep channel incision. Reduced riparian
buffer

WO-2 Flooding |Woodland Avenue E south of | The area south of 102nd Street East is a closed

102nd Street E depression with a restrictive outlet pipe. Frequent
and extensive flooding occurs in this area. There
were also numerous reports of property flooding in
this area during the 1997 flood event.

WO-3 Flooding |East side of Woodland Avenue |Road and property flooding occur due to plugged

at 119th Street E driveway culvert.

WO-4 Flooding |6900 block of 113th Street Ct. |Grate inlet is blocked.

East
WO-5 Flooding |102nd Street East Roadway flooding may occur at 102nd Street E.
WO-6 Flooding |72nd Avenue E from 93rd Street|Woodland Creek overtops 93rd Street East, 94th
East to 96th Street East Street East and driveway culverts on 72" Avenue
East.
WO-7 Flooding [84™ Street East & Woodland ~ [Concern that the creek with overtop 84™ Street
Creek East
WO-8 Flooding |80th Street East Woodland Creek overtops 80th Street East. The
1991 Stormwater Master Plan identified this culvert
as having insufficient conveyance capacity. This
culvert is also a barrier to fish passage due to
excessive outfall drop.
WO-9 Flooding |6800 block of 128th Street East |Raised roadway is causing private property
flooding. County investigated problem in 1993 and
determined it was related to an improved road that
was constructed the previous year.
WO-10 Flooding |10900 block of Woodland Road flooding occurs due to blocked culvert.
Avenue East

WO-11 Flooding |9100 block of Woodland Avenue|Property flooding occurs at 9100 block of
East Woodland Avenue East.

WO-12 Flooding |9100 block of Woodland Avenue|Property flooding occurs at 9100 block of
East Woodland Avenue East.

WO-13 Flooding |6800 block of 90th Street East |Road and driveway flooding occur on 6800 block of
90th Street East.

WO-14 Flooding |Intersection of Woodland Minor depression is causing stormwater ponding at

Avenue East and 84th Street  [southeast corner of intersection due to no outlet.
East

WO-15 Flooding |6900 block of 81st Ct. East Stormwater runoff from private road causes
flooding at 6900 block of 81st Ct. East.

WO-16 Flooding |8700 block of 72nd Avenue East|Low, seasonal storm flow is washing out driveway.

Shaded rows are problems to refer to the maintenance division & small works roster

) Pierce County Public Works & Utilities
Water Programs Division
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IDENTIFICATION OF PROBLEMS

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-2c - continued

Problem
ID Type Location Description
WO-17 Flooding |Woodland Creek at 96th Street |Blocked culvert is causing road flooding.
East

WO-18 Flooding |Intersection of 96th Street East |Runoff sheet flows from asphalt ditch on west side

and 74th Avenue East of 74" Avenue East and floods intersection.

WO-19 Flooding |7200 block of 102nd Street East | Catch basin inlet is full of gravel and causing road
flooding.

WO-20 Flooding |11500 block of 74th Avenue Stormwater runoff from roadway and adjacent

East property runoff causes private property flooding.

WO-21 Flooding |Woodland Avenue from 80th According to residents, new development on

Street East to 76th Street East |Woodland Avenue between 80" Street East to 76th
Street East altered drainage patterns, which have
resulted in flooding. Stormwater runoff was
diverted to east side of road when road was
expanded.

WO-22 Riparian/ |84th Street East There is an instream barrier to fish passage due to

Aquatic 12-foot high cascade in channel.
Habitat
WO-23 Riparian/ |Upstream of Pioneer Way East |Invasive riparian vegetation is present in this
Aquatic reach.
Habitat
WO-24 Erosion |84th Street East Scour is occurring at culvert outlet.
WO-25 Erosion |Downstream of 84th Street East |Channel is down cutting downstream of 84th Street
East due to high stream flow. Channel incision is 5-
feet-deep.
WO-26 Riparian/ |Upstream of 80th Street East Upstream erosion has caused sedimentation in
Aquatic channel.
Habitat

WO-27 Erosion, |Downstream of 80th Street Stream bank erosion and channel down cutting
Riparian/ |East. downstream of 80th Street East due to high stream
Aquatic flow. Three foot deep channel incision. Reduced
Habitat riparian buffer.

WO-28 Water 84th Street East Intermittent flow occurs upstream of this location.

quality
WO-29 Riparian/ |Clarks Creek confluence to The natural channel has been straightened and the
Aquatic |Pioneer Way East buffer reduced.
Habitat

WO-30 Riparian/ |WSU Experimental Farm The culvert is a barrier to fish passage due to
Aquatic velocity.
Habitat

WO-31 Water At & near the mouth Contributing fecal matter to Clarks Creek, 63%
Quality from birds and mammals

Shaded rows are problems to refer to the maintenance division & small works roster
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IDENTIFICATION OF PROBLEMS

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-2d
Clarks Creek Flooding, Riparian/Aquatic Habitat, Erosion and Water Quality Problems
Problem
ID Type Location Description
CK-1 Riparian/ |Tacoma Road, Stewart Invasive aquatic vegetation in channel has caused
Aquatic  |Avenue, 66" Avenue East Clarks Creek to overflow its banks and flood
Habitat surrounding property
CK-2 Flooding |9200 block of 104th Street East|Structure on property floods because it is located at
the same elevation as the creek. Development in
the area may have increased the creek water
surface elevation.
CK-3 Water Meeker Ditch This reach is on the 303d list due to fecal coliform,
Quality temperature, dissolved oxygen and pH levels
CK-4 Flooding |1000 block of 16th Street SW |Flooding occurs in the 1000 block of 16th Street SW
(Meeker Ditch), 12th Avenue (Meeker Ditch), 12th Avenue SW, and 2200 block of
SW, and 2210 Pioneer Way. Pioneer Way East.
(City of Puyallup)
CK-5 Riparian/ |Clarks Creek north of 15th Poor riparian and aquatic habitat and water quality
Aquatic  |Avenue SW. (City of Puyallup) |occur in Clarks Creek north of 15th Avenue SW.
Habitat
CK-6 Flooding |8400 block of 96th Street East |Roadside ditch in 8400 block of 96th Street East
overtopping during rainfall events.
CK-7 Flooding |10800 block of 82nd Avenue  |Flooding occurs in 10800 block of 82nd Avenue
NW NW.
CK-8 Flooding |7400 block of Stewart Avenue |Flooding occurs in 7400 block of Stewart Avenue
and 6300 block of 76th Avenue [and 6300 block of 76th Avenue East.
East. (City of Puyallup)
CK-9 Flooding |7800 block of 112th Street East|Road and property flooding occur due to undersized
storm drain system under Woodland Elementary
School.
CK-10 Flooding |Fruitland Avenue between Ditch and culvert system is undersized and is a
104th Street E to 96th Street | chronic maintenance problem.
East.
CK-11 Water Tacoma Road Septic systems area failing.
Quality
CK-12 Water Clarks Creek This reach on 303d list due to fecal coliform levels
Quality and pH levels.
CK-13 Riparian/ |Puyallup River confluence to  |Invasive aquatic vegetation in channel
Aquatic  |Puyallup City Limits
Habitat
CK-14 Riparian/ |Puyallup River confluence to  [Upstream erosion has caused sedimentation in
Aquatic  |Puyallup City Limits channel.
Habitat
Water
Quality
CK-15 Erosion |Creel at 99th Street East Stream banks are eroding.

Shaded rows are problems to refer to the maintenance division & small works roster
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IDENTIFICATION OF PROBLEMS

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 5-2d - continued

Problem
ID Type Location Description
CK-16 Riparian/ |Clarks Creek confluence with | The channel is disconnected from floodplain with
Aquatic  |Puyallup River to Puyallup City |reduced buffer from confluence with Puyallup River
Habitat Limits to Puyallup City Limits.
CK-17 Riparian/ |Meeker Creek - 11th Street SW [The culvert is a possible barrier to fish passage.
Aquatic  |(City of Puyallup)
Habitat
CK-18 Riparian/ |Roadside ditch tributary to The culvert is a barrier to fish passage due to steep
Aquatic  |Meeker Ditch - 11th Street SW |slope.
Habitat (City of Puyallup)
CK-19 Riparian/ |Unnamed Tributary to Meeker |The culvert is a possible barrier to fish passage.
Aquatic  |Ditch - 12th Avenue SW (City
Habitat  |of Puyallup)
CK-20 Riparian/ |Clarks Creek - Fish Hatchery |The hatchery dam is a barrier to fish passage.
Aquatic  |(State of Washington)
Habitat
CK-21 Water Clarks Creek Excessive nutrients. Connected to CK-13, invasive
Quality vegetation and CK-12, pH standard exceeded.
TABLE 5-3
Potholes Flooding, Aquatic Habitat, and Water Quality Problems
Problem
ID? Type Location Description
PH-1 Flooding |10300 block of 128th Street E Dry wells overflowing causing road flooding.
PH-2 Flooding |Flooding from Meadow Park Pond |Flooding from Meadow Park Pond overflow -
overflow - Resolved with pond Resolved with pond expansion.
expansion.
PH-3 Flooding |Drainage dispute between adjacent |Field flooding at the 13600 Meridian
property owners that has been (Meridian Greens Golf Course).
resolved
PH-4 Flooding |Same as PH-3 Field flooding at the 13600 Meridian
(Meridian Greens Golf Course).
PH-5 Flooding |89th Avenue Ct. E Black Swamp pothole is flooding surrounding
properties and surcharging storm drain
system on 89th Avenue Ct. E.
PH-6 Flooding |11500 block of 92nd Avenue E Drainage swale overtops 92nd Avenue E and
causes road and property flooding.
Backwater through existing 24-inch diameter
stormdrain causes overtopping of inlet
structures. One inlet structure is located off
the street and in the front yard of the property
in the 11500 block of 92nd Avenue E.
PH-7 Flooding |Road and property flooding at Road and property flooding at 149th Street E
12300 block of 149th Street E
PH-8 Flooding |Road and property flooding at Road and property flooding at 145th Street E

145th Street E and 144th Street E. -

Resolved through maintenance

and 144th Street E

Shaded rows are problems to refer to the maintenance division & small works roster

) Pierce County Public Works & Utilities
Water Programs Division
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TABLE 5-3 - continued

Pond

Problem
ID? Type Location Description
PH-9 Flooding |14600 block of 127th Street E Road flooding at 14600 block of 127th Street
E
PH-10 |Flooding |Stormwater runoff from private road | Stormwater runoff from private road causes
causes flooding on private property |flooding on private property at 11500 block of
at 11500 block of 82nd Avenue Ct. |82nd Avenue Ct. E
E
PH-11 Flooding |Restaurant parking lot built in swale |Restaurant parking lot built in swale is
is causing private property flooding. |causing private property flooding.
PH-12 |Flooding |13300 block of 112th Avenue E and|Roadway runoff is causing property flooding.
11300 block of 136th Street E
PH-13 |Flooding |Property flooding in a closed Property flooding in a closed depression
depression - Resolved with County
project.
PH-14  |Flooding |9600 block of 148th Street Ct. E Road flooding at 9600 block of 148th Street
Ct. E
PH-15 |Flooding |150th Street E; 9700 block of 156th [Roadway and properties are in a closed
Street E; 15700 block of 97th Street|depression.
E
PH-16 |Flooding |99th Avenue East Road flooding reported at 99th Avenue E
PH-17 |Flooding |Cascade Park and Firgrove Roadway and property flooding reported in
subdivision subdivision due to obstructed roadside ditch
and culvert system.
PH-18 |Flooding |98th Avenue Ct. E. and 152nd Infiltration facility overflow to roads and
Street E (Willow Tree Subdivision) [surrounding property during periods of high
groundwater.
PH-19 |Flooding |9600 block 159th Street Ct. E Runoff from commercial development to the
west is causing roadway flooding at 9600
block of 159th Street Ct. E.
PH-20 |Flooding |10700 block of 83rd Avenue E Private detention pond overflowing at 10700
block of 83rd Avenue E
PH-21 Flooding |15200 block of 103rd Avenue Ct. E |Dry well is under capacity.
PH-22 |Flooding |141st Street Ct. and 144th Street E |Road and property flooding at 141th Street
Ct. and 144th Street E
PH-23 |Flooding |South Hill Pump Station at Hemlock|Permission to use current pump station

discharge outlet is temporary

TABLE 5-4
Roosevelt Ditch Flooding, Riparian/Aquatic Habitat, Erosion and Water Quality
Problems
Problem
ID Type Location Description

RD-1 Flooding [7700 and 7800 block of Stormwater inundates the road shoulder and
Golden Givens Road East adjacent driveway

RD-2 Flooding |[Coventry Court Apartment on|Detention pond may be undersized or has a
10th Avenue Ct E clogged outlet. Pond has been reported to overflow

into the apartment yards.

Shaded rows are problems to refer to the maintenance division & small works roster

) Pierce County Public Works & Utilities
Water Programs Division
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TABLE 5-4 - continued

Problem | Problem
ID® ID? Problem ID® Problem ID®
RD-3 Flooding [900 block of 75th Street East | Apartment storm drain system needs maintenance
RD-4 Flooding |9th Avenue E and 75th Street|Storm drain system is undersized and causes
East property flooding.
RD-5 Flooding |7200 block of 12th Avenue |Road and property flooding due to absence of
East drainage system. A roadside ditch to the north of
the house flows south towards the house but has no
outlet.
RD-6 Flooding |12th Avenue E, just south of |Road flooding occurs due to obstructed roadway
80th Street East ditch and culvert system.
RD-7 Flooding |[7600 block of Portland Storm drain system overtops Portland Avenue East
Avenue East and causes roadway and property flooding in 7600
block.
RD-8 Flooding |Roosevelt Ditch at 85" Street|Possible roadway overtopping during severe storms
East
RD-9 Flooding |Roosevelt Ditch at 80" Street|Possible roadway overtopping during severe storms
East
RD-10 Flooding [2100 block of 72nd Street Road flooding occurs due to insufficient grate inlet
East capacity in sag.
RD-11 Flooding |[7300 block of 20th Avenue |The natural drainage channel receiving stormwater
East drainage from private property and the roadway has
been filled in downstream of the road. This channel
is on private property. Fill has also been placed in
the roadside ditch near the 7400 block of 20th Ave
East.
RD-12 Flooding (2200 block of 80th Street The roadside ditch has an adverse slope causing
East road and property flooding
RD-13 Flooding |[1600 block of 85th Street Diverted stormwater causes overtopping of ditch
East and culvert system at 85th Street East and roadway
and property flooding
RD-14 Flooding (8700 and 8800 block of Roadway flooding occurs due to depressions in the
Portland Avenue East road.
RD-15 Flooding [8700 block of 18th Avenue |Ditch and culvert system overtop 18" Avenue East
East causing road and property flooding.
RD-16 Flooding (2100 block of 91st Street Roadway runoff is causing property flooding.
East
RD-17 Flooding |[90th Street East Roadway flooding may occur at 90th Street East.

Shaded rows are problems to refer to the maintenance division & small works roster

) Pierce County Public Works & Utilities
Water Programs Division
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STORMWATER DRAINAGE & FLOODING CLEAR/CLARKS CREEK BASIN PLAN

CHAPTER SIX
Stormwater Drainage and Flooding Analysis

Chapter Six presents an overview of existing and potential future drainage and flooding
problems in the Clear/Clarks Creek Basin. The drainage problems identified in Chapter Five
were analyzed to determine the extent and frequency of flooding at each location. This chapter
describes existing problem areas within each subbasin. It forecasts future flooding problems that
are likely to result from land development set out in the Comprehensive Plan. The chapter also
presents potential solutions to these problems, including capital improvement projects (CIPSs),
maintenance activities, and programmatic measures. The end of this chapter lists specific
projects to address existing and forecast drainage problems. Chapter Nine factors the solutions
laid out in this chapter into the Basin Plan recommendations.

6.1 Flow Modeling and Analysis

This section summarizes the models and analytical methods used to evaluate the drainage and
flooding problems within the Clear/Clarks Basin. Pipe systems, inlets, catch basins, stream
channels, roadside ditches, and culverts were subjected to drainage and flooding analysis.
Section 6.1.1 discusses the methods used to estimate flows within the major drainages. Section
6.1.2 discusses the hydraulic methods used to analyze problems resulting from stream flows.
More detailed information on modeling methods and assumptions of these analyses can be found
in Appendix “G™.

6.1.1 Stream Flow

Hydrologic modeling was performed to determine the long-term flood-frequency, flow duration,
and runoff characteristics for the Clear/Clarks Creek watersheds. Hydrologic modeling
simulates the volume of stormwater given various topographic, rainfall, soil, and land use
conditions. The results of the hydrologic analysis are used as input to the hydraulic analyses
presented in Section 6.1.2. These results are also used to qualitatively assess hydrologic impacts
to the water quality and habitat conditions presented in Chapter Seven and Chapter Eight.

The Hydrologic Simulation Program—Fortran (HSPF) model (USGS, 1997) was used to develop
peak flow rates and flow duration for the creeks and major conveyances in the basin. The HSPF
model used in this analysis was originally developed by the United States Geological Survey
(USGS) in the early-1990’s to support earlier basin planning efforts (USGS, 1994) and included
the entire Clear Creek Basin and the Rody and Diru Creek subbasins in the Clarks Creek Basin.
This model was recently refined by Northwest Hydraulic Consultants (NHC) to support a
Federal Emergency Management Agency (FEMA) restudy of the Clear Creek floodplain (NHC,
2003). NHC revised the USGS model to provide a refined subbasin delineation and also updated
the land-use information for current and future conditions.

The HSPF model developed by NHC was extended to include the entire Clarks Creek Basin. As
part of the effort, additional subbasins were delineated, new flow routing tables (FTABLES)

@Pierce County Public Works & Utilities 6-1 www.piercecountywa.org/water
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STORMWATER DRAINAGE & FLOODING CLEAR/CLARKS CREEK BASIN PLAN

were created, and existing and future conditions land use parameters were developed. Generally
all subbasins were delineated using 2-ft contour mapping and the 2001 drainage inventory
provided by Pierce County. Figure 6-1 shows the HSPF Reaches and subbasins used for the
hydrologic analysis.

Development of the HSPF model is documented in Appendix “F.”

Frequency Analysis

The long-term flood frequency analysis used the synthetic extended 158-year precipitation time-
series developed for Pierce County (MGS Engineering, 2001). The time series was created by
combining applicable high-quality one-hour records from rainfall measuring stations located in
Western Washington, Oregon, and British Columbia. Performing a 158-year continuous
simulation is useful because it allows for interpolation (rather than extrapolation) of the extreme
storm events of interest (e.g., 50- to 100-year).

Peak flood frequency is the probability that a given peak flood event will occur in any year.
Flood frequency is expressed as a “return period” (the inverse of the probability) and represents
the average interval between the occurrences of a specific magnitude flood. For example, a peak
flood with a 50% probability of occurring in any given year is equivalent to a 2-year return
period (1/0.5 = 2). Data on the frequency of floods is used to evaluate the hydraulic performance
of structures and to estimate the average interval of flooding. Peak flood frequency is used
primarily as input to hydraulic models to estimate the flooding potential at roadway cross
culverts.

Typically, peak flood values computed from the frequency analysis are also used as input into
hydraulic models to compute a corresponding peak stage frequency, i.e., the frequency that the
elevation of the water surface of a stream will exceed a certain depth (or elevation). Stage
frequency can be estimated directly from HSPF data for areas with widespread and extended
inundation.

Table 6-1 shows the results of the peak flood frequency and peak stage frequency analysis for
existing and future land use conditions. Peak flood frequency was computed at 41 locations in
the Watershed using the standard Log Pearson Type Il1 distribution (USGS, 1982). Peak stage
frequency was also computed for the Woodland Creek reach in the vicinity of 112th Street East.
HSPF model output locations (reach discharge points) are shown on Figure 6-1. Additional
information on the frequency analysis is provided in Appendix “F”’.

The HSPF analysis predicted that peak flows will increase for all return periods and all subbasins
throughout the Clear and Clarks Creek Basins under future land use. Table 6-1 shows that
highest peak flows are predicted to occur in the subbasins with the largest tributary areas: Swan
Creek, Clear Creek, Canyon Creek, and the mainstem of Clarks Creek.

@Pierce County Public Works & Utilities 6-2 www.piercecountywa.org/water
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STORMWATER DRAINAGE & FLOODING

CLEAR/CLARKS CREEK BASIN PLAN

TABLE 6-1
Existing and Future Flood Frequency

HSPF 2-Year Peak Flow 25-Year Peak Flow 100-Year Peak Flow
Reach?® Location (cfs) (cfs) (cfs)
Existing ‘ Future ‘%Diff Existing ‘ Future ‘% Diff.| Existing ‘Future‘% Diff.
Swan Creek
1 Pioneer Way East 150.7 180.9 | 20.0 | 295.3 | 338.8 | 14.7 371.8 | 4245 | 14.2
2  |67th Street East 117.6 136.7 | 16.2 | 232.3 | 2579 | 11.0 293.1 | 322.8 | 101
(Extended)
3  |72nd Street East 100.8 116 15.1 | 1969 | 216.4 9.9 248.9 | 270.7 | 8.8
4  |80th Street East 96.9 112 15.6 | 188.2 | 207.5 | 10.3 238.1 | 259.2 | 8.9
5 |96th Street East 73.1 90.6 | 23.9 | 142.0 162.6 | 145 180.9 | 200.4 | 10.8
Squally Creek
30 |Pioneer Way East 54.2 58.7 8.3 114.3 123.3 7.9 150.1 | 162.2 | 8.1
31 |72nd Street East 4.3 4.9 14.0 9.2 10.6 15.2 12.0 14.1 | 175
Clear Creek
6 Pioneer Way East 91.5 96 4.9 190.4 | 195.7 2.8 243.2 | 249.0| 24
7  |49th Street East 67.4 70.4 4.5 151.8 155.2 2.2 1957 | 199.2 | 1.8
(Extended)
10 |East Fork at 64th 31.7 32.7 3.2 62.4 63.5 1.8 75.8 76.9 15
Street East
11 |East Fork at 72nd 38.8 39.7 2.3 64.9 65.7 1.2 75.6 76.6 1.3
Street East
12 |Upper East Fork Clear| 13.9 14.7 5.8 28.1 28.9 2.8 34.7 35.4 2.0
at 96" Street East
13 |East Fork Clear at 9.8 10.1 3.1 23.4 23.9 2.1 29.6 30.1 1.7
96th Street East
8 |West Fork at 64th 22.5 24 6.7 63.1 64.6 2.4 87.8 88.9 1.3
Street East
9 |West Fork at 84th 19.4 20.9 7.7 40.1 42.4 5.7 52.1 54.9 5.4
Street East
Canyon Creek
14 |Pioneer Way East 99.6 103.1 | 3.5 199.4 | 205.5 3.1 257.2 | 2646 | 29
16 |77th Street East 19.3 20.1 4.1 38.6 42.3 9.6 49.1 55.4 | 12.8
161 |84th Street East 15.6 17 9.0 37.2 45.1 21.2 54.8 69.3 | 26.5
182 |East Fork at 90th 15.3 18.1 | 18.3 46.0 59.4 29.1 74.0 976 | 31.9
Street East
18 |East Fork at Pipeline 5.3 7.8 47.2 14.3 18.1 26.6 20.8 24.4 | 17.3
Road
17 |West Fork at Canyon 21.7 25.6 | 18.0 41.5 471 13.5 51.5 58.0 | 12.6
Road and 90th Street
East
15 |West Trib. at Canyon 30.8 31.7 2.9 63.5 65.1 25 83.8 85.9 2.5
Road East
@Pierce County Public Works & Utilities 6-5 www.piercecountywa.org/water
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TABLE 6-1
Existing and Future Flood Frequency

HSPF 2-Year Peak Flow 25-Year Peak Flow 100-Year Peak Flow
Reach?® Location (cfs) (cfs) (cfs)

Existing ‘ Future ‘%Diff Existing ‘ Future ‘% Diff.| Existing ‘Future‘% Diff.
Rody Creek

19 |Pioneer Way East 17 18 5.9 34.0 36.1 6.2 43.5 46.3 6.4

20 |84th Street East 1.4 1.6 14.3 3.4 4.2 23.5 4.7 6.0 27.7

21 |104th Street East 8.7 11 26.4 19.9 22.0 10.6 25.6 27.1 5.9

Diru Creek

22 |Pioneer Way East 28.5 30.5 7.0 72.2 75.8 5.0 1029 | 1071 | 4.1

23 |84th Street East 6.2 7.0 12.9 40.0 42.1 5.3 72.8 74.1 1.8

24 |104th Street East 2.3 2.8 21.7 4.5 5.4 20.0 5.4 6.7 24.1

Woodland Creek

40 |Pioneer Way East 14.9 24.4 | 63.8 43 59 37.2 64.6 80.9 | 25.2

41 |84th Street East 35.1 48.7 | 38.7 63.7 77.7 22.0 79.1 92 16.3

42 |96th Street East 15.6 16.3 4.5 20.2 20.8 3.0 22.1 23.2 5.0

43 |SR 512 11.8 12.5 5.9 15 15.7 4.7 16 17.3 8.1
43S’ [Stage at 112th Street | 405.3 | 405.7 | 0.4 407 407.2 0.2 4076 | 4079 | 0.3

East (feet)
Clarks Creek

32 |Outfall to Puyallup 178.1 | 194.4 | 9.2 2725 | 297.8 9.3 320 351.2 | 9.8
River

33 |Stewart Avenue East 163.2 176.6 | 8.2 246.2 265.8 8.0 288.7 | 313.7 | 8.7

34 |USGS Gage 160.2 | 1717 | 7.2 2445 | 263.1 7.6 289 3139 | 8.6
12102075

35 |7th Avenue SW 115.3 | 126.4 | 9.6 1775 | 190.4 7.3 208.2 | 220.8 | 6.1

36 |15th Street SW 16.5 295 | 78.8 56.8 75.3 32.6 86.9 1024 | 17.8
(Extended)

37 |96th Street East 215 305 | 419 47.8 59.8 25.1 63 76.8 | 21.9
38-1° |Meeker Ditch 63.1 99.8 | 58.2 | 128.2 | 177.9 | 38.8 161.8 | 217.4 | 34.4
38-2° |Diversion to Highway 48.9 66.4 | 35.8 79.4 106 33.5 93.2 126.6 | 35.8

Basin

39 |Pioneer Way Storm 40.9 475 | 16.1 78.6 86.4 9.9 100.7 | 106.9 | 6.2

drain Outfall

4 See Figure 6-1 for HSPF Reach locations
® HSPF Reach 43S values (including Difference) are shown in units of feet.
¢ HSPF Reach 38-1 is the primary discharge point from the subbasin. HSPF reach 38-2 represents the
secondary diversion out of the Clear/Clarks Creek Basin

@Pierce County Public Works & Utilities

Water Programs Division

6-6

www.piercecountywa.org/water




STORMWATER DRAINAGE & FLOODING CLEAR/CLARKS CREEK BASIN PLAN

The highest peak flows were predicted for Swan Creek under both existing and future land use
conditions. The Swan Creek Subbasin is the second largest subbasin (behind Clarks Creek) and
is one of the more developed subbasins with a relatively high (20%) effective impervious area
(EIA). Swan Creek, Woodland Creek, and mainstem Clarks Creek (above 15th Avenue SW)
have the highest increase in peak flows under future land use conditions.

A small increase in future peak flows will occur in the lower Canyon Creek Subbasin at Pioneer
Way. However, peak flow rates in the upper Basin are predicted to be significantly higher.
Overall, the Clear Creek Subbasin will likely experience only a slight increase in peak flows
under future conditions because only a slight increase in EIA is expected under future land use
conditions.

At over 3,000 acres, the subbasin associated with the main stem of Clarks Creek (upstream of 7th
Avenue West) is the largest subbasin in the system. However, it generates peak flows on a
magnitude similar to much smaller and less developed subbasins. Table 6-1 shows that the 25-
year peak flow for the existing land use condition for Clarks Creek at 7th Avenue West (HSPF
Reach 35) is about 180 cubic feet per second (cfs).

This compares with the 25-year peak flow in Clear Creek, which is a much smaller (2,000 acres)
and less developed basin. The reasons for this are twofold. First, a significant amount of highly
permeable outwash soil exists in this part of the Clarks Creek Subbasin. A large portion of the
rainfall infiltrates outwash soils and enters the stream system as groundwater inflow rather than
as runoff from the land surface. Secondly, a storm drain diversion exists near 15th Avenue SW
and Meridian Avenue South in the City of Puyallup (near SR-512), which transfers a large
amount of stormwater out of the Clarks Creek system to the Mid-Puyallup River Basin.

Generally, flow at a point in a watercourse is proportional to the upstream area tributary to that
point. However, the HSPF model results suggest that this is not always the case in Canyon,
Rody, and Woodland Creeks. Using Canyon Creek as an example, Table 6-1 shows that the 25-
year peak flow for the existing land use condition at 90th Street East (HSPF Reach 182) is
approximately seven (7) cfs higher than the 25-year peak flow at 77th Street East (HSPF Reach
16). In the Canyon, Rody, and Woodland Creek systems, the reduction in flow is likely due to a
combination of floodplain storage and infiltration in reaches where high stream flow has down
cut the channel in the canyon reaches exposing the highly permeable outwash soil layer.

Woodland Creek shows the greatest increase (62%) in effective impervious area and the greatest
increase in peak flows at Pioneer Way East (HSPF Reach 40). Flood depths will increase at
112th Street East (HSPF Reach 43) under future land use conditions but the increase in peak
flow is predicted to be less than 5%. Only a minimal increase in peak flows is expected in this
reach because the increased flooding will further attenuate peak flows. In addition, discharge
from this reach is limited to about 15 cfs through the pipe under 104th Street East.

Peak streamflow rates used by FEMA to develop floodplain information were substantially lower
than peak flow rates predicted by the hydrologic analysis presented in Table 6-1. For instance,
the 100-year peak flow rate published in the Unincorporated Pierce County Flood Insurance
Study for Swan Creek at Pioneer Way was 244 cfs. The flood insurance study value is 125 cfs
lower than the peak 100-year flow rate of 374 cfs (see Table 6-1) predicted by the HSPF model.
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STORMWATER DRAINAGE & FLOODING CLEAR/CLARKS CREEK BASIN PLAN

This difference is probably due to a combination of land development and the availability of a
longer hydrologic and precipitation data record. The original flood insurance study was
conducted in 1987. Since that time, additional impervious area has been added with new
development, which in turn has increased peak flows in Swan Creek. Additionally, analytical
techniques used to develop peak flows for the FEMA study were much less sophisticated then
the techniques used in the HSPF analysis and likely under predicted peak flows in the Basin.

Flow Duration and Stage Duration Analysis

The amount of time (generally expressed as a percent of total time) in which a given flow, or
stage, is equaled or exceeded. Duration analysis provides insight on basin hydrology during non-
flood events. For example, extended periods of high-flow can erode streambanks and incise the
stream channel, leading to bank failure. Extended periods of high-flow also increase the
difficulty of maintaining fish sustaining habitat. Conversely, extended periods of low-flow can
adversely affect water quality during the summer months. Water quality effects can include
temperature increases, reductions in dissolved oxygen, and concentration of pollutants.

Flow duration was computed for 13 locations in the Clear/Clarks Creek Basin. Flow duration
data was used to qualitatively identify water quality and habitat problems due to low streamflow,
erosion, and poor habitat function. Table 6-2 shows the results of this analysis. Flow duration
plots are provided in Appendix “F”’.

The HSPF analysis predicted that the duration of high flows will increase under future conditions
for most subbasins (see Table 6-2). In this region, flows above the two-year peak flow level
typically exceed the capacity of the stream channel and often result in erosion of the channel
banks and bottom.

Table 6-3 illustrates that the duration of these potentially damaging flows will increase in most
of the streams and will likely worsen erosion in reaches already experiencing incising and down
cutting.

TABLE 6-2
Existing and Future Flow Duration
HSPF Percent Time Exceeded”
Reach® Location 01 | 1 | 10 | 50 | 99
Existing Land Use Condition
1 |Swan Creek - Pioneer Way East 139.8 62.3 13.3 2.7 0.1
2 |Swan Creek - 67th Street East (Extended) 110.4| 47.9 8.3 0.7 0.01
30 |Squally Creek - Pioneer Way East 42.2 18.9 4.0 0.6 0.01
7  |Clear Creek - 49th Street East (Extended) 62.9 20.6 1.2 0.4/ 0.01
Clear Creek — West Fork at 64th Street East 18.9 5.8 1.1 0.3 0.00
11 |Clear Creek - East Fork at 72nd Street East 39.9 17.3 2.8 0.5 0.01
14 |Canyon Creek - Pioneer Way East 69.6 62.3 13.3 2.7 0.10
15 |Canyon Creek - W Trib. at Canyon Road East 21.2| 479 8.3 0.7 0.01
16 |Canyon Creek — 77th Street East 13.7 18.9 4.0 0.6 0.01
161 |Canyon Creek — 84th Street East 17.2 10.7 2.6 0.5 0.01
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TABLE 6-2
Existing and Future Flow Duration
HSPF Percent Time Exceeded”
Reach® Location 0.1 1 10 50 99
20 |Rody Creek - 84th Street East 1.3 0.8 0.4 0.1 0.00
22 |Diru Creek - Pioneer Way East 19.5 8.6 2.6 0.9 0.01
41 |Woodland Creek - 84th Street East 31.2 19.9 5.1 0.7 0.01
Future Land Use Condition

1 |Swan Creek - Pioneer Way East 151.7 69.2 14.9 2.9 0.2
2 |Swan Creek - 67" Street East (Extended) 117.2] 52.0 9.2 0.7 0.1
30 |Squally Creek - Pioneer Way East 44.0 19.9 4.1 0.6 0.01

7 |Clear Creek - 49th Street East (Extended) 63.8 21.2 1.2 0.4/ 0.01

8 |Clear Creek - West Fork at 64th Street East 19.1 5.9 1.1 0.3 0.00
11 |Clear Creek — East Fork at 72nd Street East 40.3 17.7 2.8 0.5 0.01
14 |Canyon Creek - Pioneer Way East 71.9 33.0 6.9 0.7 0.01
15 |Canyon Creek — West Trib. at Canyon Road East 21.6 9.9 1.8 0.4/ 0.01
16 |Canyon Creek — 77th Street East 14.9 7.0 1.8 0.4, 0.01
161 |Canyon Creek — 84th Street East 18.2 115 2.8 0.5/ 0.01
20 |Rody Creek - 84th Street East 1.6 0.8 0.4 0.1 0.00
22 |Diru Creek - Pioneer Way East 20.6 9.0 2.6 1.0 0.01
41 |Woodland Creek - 84th Street East 36.0 22.5 7.6 0.7 0.01

a See Figure 6-1 for HSPF Reach locations

b Percent time exceeded refers to the percent of time a tabulated flow rate is exceeded. For example, flow in
Swan Creek at Pioneer Way East exceeds 13.3 cfs 10% of the time. Similarly, flow in Squally Creek at Pioneer
Way East exceeds 0.6 cfs 50% of the time.

TABLE 6-3

Average Number of Hours per Year with Flow Duration Above 2-year Peak Flow Level
HSPF Change in

Reach? Location Existing| Future Duration
1 Swan Creek - Pioneer Way E 5.8 16.2 10.4
2 Swan Creek - 67th Street (Extended) 11.6 14.0 2.4
30 Squally Creek - Pioneer Way E 6.7 6.6 0.0
7 Clear Creek - 49th Street E (Extended) 8.3 8.3 0.0
8 Clear Creek - West Fork at 64th Street E 6.1 6.0 -0.1
11 Clear Creek - East Fork at 72nd Street E 16.8 17.4 0.6
14 Canyon Creek - Pioneer Way E 3.6 3.8 0.2
15 Canyon Creek - W Trib. at Canyon Road E 2.3 2.3 0.0
16 Canyon Creek - 77th Street E 3.9 6.1 2.2
161 Canyon Creek - 84th Street E 24.5 50.6 26.1
20 Rody Creek - 84th Street E 7.7 12.1 4.4
22 Diru Creek - Pioneer Way E 3.3 3.7 0.4
41 Woodland Creek - 84th Street E 4.5 21.3 16.8

@ See Figure 6-1 for HSPF Reach locations.
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Runoff Volume and Low-Flow Analysis

“Appendix H” presents the results of the runoff volume analysis as the predicted average
monthly and annual runoff volume under existing and future land use conditions. The results are
used qualitatively in the water quality and habitat analysis in a manner similar to the flow
duration analysis.

Table 6-4 shows the months of the year when the model predicted the occurrence of low flows in
Clear and Clarks Creek and the tributary drainages. Generally, the model predicted that water is
available year-round in the most downstream reaches of each creek, but intermittent flow occurs
in the upper reaches when stream flow drops to very low levels in the summer. The volume
analysis showed that stream flow occurs in all the reaches from late fall through spring, but drops
to nearly zero in all creeks during the summer except for the lowland reaches of Clear Creek and
Clarks Creek. These creeks are able to sustain streamflow year-round in the Puyallup Valley
reaches due to the presence of springs and seeps in the toe of the plateau.

6.1.2 Hydraulic Analysis

Hydraulic analyses were conducted for many of the major stream channels, tributary drainage
systems, and localized flooding problems located within the Clear/Clarks Creek Basin.
Hydraulic models were used to evaluate flooding issues resulting from insufficient conveyance
capacity, evaluate fish passage conditions through stream culverts, and to develop routing
elements for use in the hydrologic model. The models used in this analysis include:

HEC-RAS

Backwater model developed by the US Army Corps of Engineers specifically designed to
simulate the hydraulics of open channel systems. This model contains many options for
simulating flow through culverts, including a wide variety of culvert shapes to choose from, and
accounts for losses through culverts better than many other programs. This model was used for
reaches with more than one culvert or where backwater effects were assumed to occur. The
problem investigation for RD-7 is an example of an application if this model.

HY8

Culvert analysis program developed by the Federal Highway Administration (FHWA). This
model computes barrel velocity and headwater depth and was used to analyze culvert hydraulics
at flooding problem locations occurring at a single location with limited downstream backwater
effects. The problem investigation for CL-6 is an example of this model.

Inlet control nomographs

A graphical procedure developed by the FHWA that computes headwater for pipe and culvert
systems. This technique is used to analyze roadside and driveway culverts. The problem
investigation for WO-6 is an example of an application of this model.

Storm drain analytical techniques

Uniform flow analysis was used to simulate the hydraulics of drainage systems consisting mostly
of enclosed pipes. Backwater analysis was performed in areas with significant backwater
influence. Inlet and catch basin capacity was analyzed in accordance to WSDOT Hydraulics
Manual grate inlet design capacity. The problem investigation for SW-5 is an example of an
application of this model.
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The existing problem areas described in Chapter Five were analyzed using the analysis tools
described above. Each problem was analyzed to determine the extent of flooding under existing
and future land use conditions. Then the 136 flooding problems were evaluated to determine the
cause of flooding.

The first step in this evaluation consisted of a desktop assessment followed by a site visit to gain
a better understanding of the problem. During the initial evaluation, over 40 of the flooding
problems were determined to either: have been resolved; were outside the jurisdiction of the
county; were private property issues; or could be resolved through maintenance activity.

Almost 40 of the remaining problems could be analyzed qualitatively and would likely be
considered a “small works project.” Small works projects are generally implemented by County
Water Programs maintenance crews at a cost of less than $25,000. The remaining 54 problems
required hydraulic analysis using the techniques described previously.

Hydraulic analysis results can be found in “Appendix I.”

6.2 Existing Problems

6.2.1 Flooding

Repetitive Losses

The Federal Emergency Management Agency (FEMA) has identified Pierce County as a
“repetitive loss” community. FEMA defines repetitive loss properties as those where two or
more National Flood Insurance Program (NFIP) claims of at least $1,000 each have been paid
within any 10-year period since 1978. To participate in the NFIP Community Rating System,
Pierce County developed a Repetitive Loss Plan (January 2001).

Lower Canyon Creek is a Repetitive Loss Area

The valley part of the Canyon Creek Basin is one of three areas experiencing repetitive losses
from flooding, based on FEMA records. According to the Repetitive Loss Plan, widespread
flooding occurs in the vicinity of 47th and 50th Avenues East, and 40" and 55th Streets East.
Flooding is due to the backwater effects of the Clear Creek floodgates. The mouth of Canyon
Creek is close to the mouth of Clear Creek into the Puyallup River. The floodgate at the mouth
of Clear Creek can either prevent, or cause flooding, depending on flow conditions in the
Puyallup River and Clear Creek. If river stages are high in the Puyallup River, the gates close
preventing river flood waters from entering the Clear Creek system. However, this also prevents
Clear Creek from discharging into the river and results in water backing up into Swan Creek,
Clear Creek, and Canyon Creek.

A number of homes in this area were identified as repetitive loss properties. Flooding occurred
at other properties in the repetitive loss area; however, no insurance claims were filed.
According to the Draft Repetitive Loss Plan, residents in this area filed flood insurance claims in
seven of the last 20 years. This corresponds to a 33% chance of flooding in any year. The
Drainage Issues figure specific to the Clear Creek Basin (Figure 5-1) shows the general location
of the repetitive loss area.
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Causes of Drainage Problems Overview

In general, the drainage problems in the Basin are being compounded by the cumulative effects
of historic and ongoing development. The addition of each single-family home results in more
impervious surface area and additional surface water runoff. With the increasing development of
the Clear/Clarks Creek Basin, there are issues related to the loss of floodplain storage area along
the creeks, undersized culverts, and the loss of flow capacity due to invasive vegetation in the
roadside channels and streams that are not addressed by development regulations. Development
regulations concentrate on not increasing the rate or volume of stormwater coming from a
building site, not on runoff, channels or streams passing through. In addition, development is
authorized within the 500-year floodplain and many wetland violations occur. Figure 4-10
shows the location of the 500-year floodplain. Figure 4-11 shows the location of wetland areas.

Drainage districts continue to operate in some parts of the Clear/Clarks Creek Basin. County
maintenance staff generally is not allowed to perform ditch maintenance work within the
boundaries of a Drainage District or on private property. County maintenance staff can perform
work within a road “Right-of-Way” (ROW) or an easement. In terms of surface water that flows
through different jurisdictions, the County maintenance staff can only address problems within
unincorporated Pierce County boundaries. In some cases, a ditch in need of maintenance within
a Drainage District may be the cause of upstream flooding within the County’s jurisdiction.

Access to storm drainage facilities is hindered by encroachment of buildings, outbuildings,
fences, and yards into the ROW or drainage easements. In some cases, fences and sheds are built
directly over manholes and encroach into the ROW. Unauthorized landscaping in the ROW can
also be a problem.

6.2.2 1991 Storm Drainage and Surface Water Management Plan

Culverts

An analysis of culverts in the Clear/Clarks Creek Basin was performed for the 1991 Storm
Drainage and Surface Water Management Plan, Volumes I and 11 (1991 Plan) (James M.
Montgomery Consulting Engineers, Inc., 1991).

The 1991 Plan analyzed 96 County-owned culverts. Of these culverts, 70 (73%) did not meet the
design criterion (the ability to pass the 25-year design flow with a water depth less than 1.5 times
the diameter of the culvert). 47 of these culverts were determined to be sufficiently undersized
to warrant their inclusion in the study’s Capital Improvement Program.

Culvert upgrades were proposed because it was not feasible to provide enough detention
upstream to reduce flood flows. The Clear Creek Basin contained 24 projects and the Clarks
Creek Basin contained 23. No culvert projects were proposed within the pothole or Roosevelt
Ditch areas. Other culverts in the Clear/Clarks Creek Basin were not selected for improvement
because they: 1) had adequate capacity; 2) it was not cost-effective to provide the upgrades; or
3) the culverts functioned as a flow controller and helped to reduce downstream flood peaks.
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Undersized Storm Drain Pipelines

12 storm drain lines within the James M. Montgomery, Inc., study area were analyzed. Of these,
five pipelines were found to be sufficiently undersized to warrant a recommendation to improve
them:

e 24-inch diameter pipeline carrying Woodland Creek from 104™ Street East to 100" Street East
e 36-inch diameter pipeline on south side of 97" Street East in the Swan Creek Basin

e 12-inch diameter pipeline along 66™ Avenue East carrying Diru Creek from 106" Street East
to 104™ Street East

e Pipeline connecting along 58th Street East and 112" Street East connecting area east of 58"
Street East to Canyon Creek

e 24-inch diameter pipeline along 76™ Street Ct. East connecting Portland Avenue East
stormdrain system to Roosevelt Ditch

Undersized Private Storm Drainage Facilities
The 1991 Plan also identified three undersized private bridges and 73 private culverts in the
Clear/Clarks Creek Basin study area.

No analysis was performed on the bridge passages (assumed that they were adequate); however,
the Plan states that approximately 50 (70%) of the private culverts appear to be inadequately
sized.

Detention Facilities Recommended
The 1991 Plan identified 36 sites for detention facilities.

The 1991 Plan also recognized the importance detention in protecting streams from excessive
erosion. 11 sites were identified in the Clear Creek Basin, four in the Clarks Creek Basin, and 20
sites were in the Potholes Basin.

All but four of the detention projects recommended for the creek drainages were located at
roadway embankments. One of the projects recommended siting a sedimentation basin in Swan
Creek Park. This project was constructed in 1990 and modified in 1993.

The remaining three projects in the creek drainages and all the projects recommended for the
Potholes Basin consisted of flood plain zoning or acquisition.

Implementation of the 1991 Plan
The implementation of the 1991 Plan is as follows:

e 17 of the recommended projects in the 1991 Plan have been constructed.

¢ 33 projects are included as recommendations in this basin plan. Ten of these projects are
currently in various stages of design by Water Programs.

e The updated hydrologic and hydraulic analysis conducted for this plan showed that the culverts
at 20 of the project locations were found to have adequate capacity and therefore, did not need
to be upgraded.

e 21 of the projects recommended in the 1991 Plan were not recommended in this basin plan. 12
of the projects in the 1991 Plan recommended constructing dams to provide additional instream
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detention storage in the system. These storage facilities would be created through the
placement of new structures in the stream channel or by converting existing roadway
embankments to dams. The 1991 detention CIP projects were not included in this basin plan
because these types of structures are barriers to fish passage and would probably not be
permitted by the regulatory agency. Also, converting roadway embankments to dams raises a
public safety issue, should the embankment fail.

A comparison of the 1991 Plan to this basin plan can be found in Appendix C.

6.2.3 Culvert and Channel Capacity

The hydraulic analysis tools described in the previous section were used to evaluate 54 of the
138 flooding problems presented in Chapter Five. The evaluation included 33 culverts,
13 stormdrain systems, and seven roadside ditch and culvert systems.

The most common flooding problem is roadway overtopping due to insufficient culvert
conveyance capacity. In addition, 24 instances of property flooding are documented. The
greatest concentration of drainage problems occurs in the Roosevelt Ditch, Canyon Creek, Rody
Creek, and Woodland Creek subbasins.

12 of the 33 culverts, eight of the 13 storm drains, and all seven of the ditch and culvert systems
analyzed for this basin plan were found to be undersized and flood under existing land use
conditions. Table 6-5 lists the undersized culverts, Table 6-6 lists the undersized storm drains
and Table 6-7 lists the undersized ditch and culvert systems.
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Frequency of Flooding at Undersized Ro;jAvaatlEC?JI‘\l/erts under Existing Land Use Conditions
Problem
ID? Location Return Period
SW-1 |80th Street East 25-yr
CL-5 ([88th Street East 10-yr
CY-10 |104th Street East 10-yr
CY-3 |116th Street East 5-yr
CY-30° |103rd Street East 25-yr
CY-31 |Pipeline Road 50-yr
RY-7 |96th Street East at Pipeline Road 25-yr
RY-8 [98th Street East 1-yr
DU-7 |96th Street East 100-yr
WO-6 |72nd Avenue East from 93rd Street East to 96th Street East 2-yr
WO-8 |80th Street East 2-yr
RD-17 |90th Street East 25-yr

% See Figures 5-1, 5-2, and 5-3 for problem locations.
b. Culvert has sufficient capacity, structure flooding occurs at 104" Street East

TABLE 6-5
Frequency of Flooding in Storm Drain Systems under Existing Land Use Conditions
Problem
ID? Location Return Period

SW-5 |84th Street East 25-yr
SW-16 |24th Avenue East from 84th Street East to 92nd Street East 2-yr
CL-3 [North Side of Intersection of 96th Street East and 48th Ave East, 1-yr

4700, 4800, and 4900 block of 96th Street East
CY-5 12400 block of 58th Avenue East and 12100 and 12200 block of 59th 10-yr

Avenue East

CK-9 |104th Street East (Woodland Elementary School) 10-yr
PH-6 |11500 block of 92nd Avenue East 2-yr
PH-9 [14600 block of 127th Street East 5-yr
RD-7 |7600 block of Portland Avenue East 25-yr

& See Figures 5-1, 5-2, and 5-3 for problem location.
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TABLE 6-6
Frequency of Flooding in Roadside Ditch & Culvert Systems under Existing Land Use Conditions

Problem
ID? Location Return Period
SQ-2 [5600 block Vickery Avenue west side 2-yr
CL-4 |104th Street East 1-yr
DU-14 6600 block of Pioneer Way East 100-yr
CK-2 19200 block of 104th Street East 5-yr
CK-6 8400 block of 96th Street East 2-yr
RD-11 |7300 block of 20th Avenue East 25-yr
RD-13 |1600 block of 85th Street East 1-yr

# See Figures 5-1, 5-2, and 5-3 for problem location.

6.2.4 Stream Bank Erosion/Instability

The hydrologic analysis did not include flow prediction under pre-development conditions.
However, typically, urbanization leads to an increase in peak flows for all return periods with the
largest relative increase occurring for the high-frequency events. These increased peak flows
tend to increase the depth and frequency of streambed scour (Booth, 1990). Current detention
standards are effective in controlling peak flows from large storm events, but extend the flow
duration for intermediate level storm events and provide little benefit for smaller storms (CH2M
HILL, 2001).

The increased peak flows have degraded the canyon reaches of streams by incising, or down
cutting, the channel. Channel down cutting leads to a widening of the channel when the over-
steepened streambanks collapse. Active channel incision and collapsing streambanks are a
significant source of sediments in the creek systems.

The most notable example is Swan Creek below 64™ Street East, where past episodes of channel
down cutting have widened the channel to form nearly vertical banks for more than a mile (8,000
feet) downstream of 64th Street East. Channel down cutting has caused significant damage to
the 64™ Street East culvert where the concrete outlet apron has detached from the culvert and
fallen into the creek. The culvert is now perched about four-feet above the channel, and scour at
the culvert outlet is undermining the integrity of the culvert. If left unchecked, continued erosion
may ultimately compromise the integrity of the roadway embankment.

Streambank erosion can contribute to flooding when sediment is transported from the canyon
reaches and settles in the low-gradient, slow moving, floodplain reaches. Sediment accumulation
in these reaches reduces the conveyance capacity of the channels, culverts and bridges and can
lead to overbank flooding. Over time, property loss through the streambank erosion will occur
as the channel responds to the reduced conveyance capacity.

In the most extreme case, sediment deposition can result in channel avulsion. Channel avulsion
occurs when the channel becomes so obstructed with sediment that the stream jumps it banks and
cuts a new channel. Channel avulsion has occurred in Woodland Creek upstream of 80™ Street
East when sediment from an upstream incision event was transported downstream to a more
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moderately sloped reach. Sediment deposition occurred which clogged the channel causing the
creek to overtop its banks. No new channels were created with this event but a large amount of
gravel was deposited in the floodplain of this reach.

Additional discussion on streambank erosion is provided in Section 8.3.

6.2.5 Groundwater Recharge

The conversion of pervious land to impervious land usually results in more stormwater discharge
to the stream system and less rainwater available for groundwater recharge to the shallow and
deep groundwater aquifers. Recharge to the shallow groundwater is important because it
provides base flow to the creeks during the dry summer months. See Chapter Eight for
additional discussion on base flow in the creeks. Recharge to the deep groundwater aquifer is an
important source of water supply in the Basin, in the most northerly part of a designated Sole
Source Aquifer.

Groundwater recharge is affected most in the western part of the Basin overlain by till soils
(hydrologic soil types C and D, see Figure 4-2). These soils have a very low infiltrative capacity
and groundwater recharge rates in this are sensitive to land use conversion. Conversely, the soils
on the eastern side of the Basin are overlain by outwash soils (hydrologic soil types A and B, see
Figure 4-2) which have very high infiltration rates are not likely effected by conversion to
impervious land cover.

6.3 Future Problems

6.3.1 Flooding

Hydrologic analysis predicted a significant increase in peak flow rates under future land use
conditions in Swan and Woodland Creeks. The largest increases occur for the more frequent
events. The creek analysis also predicted that the duration of flow above the two-year peak flow
rate (channel shaping flow) will also increase in Swan and Woodland Creeks and in the upland
reaches of Canyon Creek. Because stream flow rates in excess of the two-year peak flow rate
most heavily influence channel shaping processes, higher peak flows of longer duration will
likely increase the rate of erosion in these stream and further degrade habitat.

More frequent flooding will also occur with increased flow rates predicted to occur under future
land use conditions. The analysis showed that flooding will occur at one new location and occur
more frequently at 11 existing problem areas. Table 6-8 shows the problems from Table 6-6 that
will increase in frequency under future land use conditions.

Note that the hydrologic analysis of future land-use conditions did not consider the effect of the
stormwater detention facilities. If current stormwater management standards are properly
applied for all new development then peak flow increases may not be as high as predicted,
although, and importantly, cumulative effects would continue. However, there are numerous
approved subdivisions in the basin that were approved before adoption of the current stormwater
standards. Previous stormwater control regulations were much less stringent, so peak flow will
likely increase if these projects are built.
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TABLE 6-7
Problem Locations with Increased Frequency of Flooding under Future Land Use Conditions

Problem
ID? Location Return Period

CL-6 76th Street East 100-yr
CY-10 104th Street East 5-yr
CY-3 116th Street East 2-yr
CY-5 12400 block of 58th Avenue East, 12100-12200 block of 59th Avenue East 2-yr
CY-30° | 103rd Street East 5-yr
RY-7 96th Street E at Pipeline Road 10-yr
WO-6 72nd Avenue East between 93rd Street East-96th Street East 1-yr
WO-8 80th Street East 1-yr
CK-9 104th Street East (Woodland Elementary School) 10-yr
PH-9 14600 block of 127th Street East 2-yr
RD-7 7600 block of Portland Avenue East 10-yr
RD-11 7300 block of 20th Avenue East 10-yr
RD-17 90th Street East 10-yr

a See Figures 5-1, 5-2, and 5-3 for problem location
b Culvert has sufficient capacity, structure flooding occurs at 104" Street East

6.3.2 Stream Bank Erosion/Instability

Table 6-1 showed that streamflow rates in nearly all creeks are likely to increase in the future,
which will further increase the rate of channel erosion and streambank instability. Furthermore,
Table 6-3 showed that the duration of flows greater than the two-year peak flow event (channel
shaping flow) will increase in most creeks with significant increases in Swan Creek, Canyon
Creek, and Woodland Creek. Each of these streams already experience high rates of erosion.
Additional discussion on streambank erosion is provided in Section 8.3.

6.3.3 Groundwater Recharge

Groundwater recharge rates will probably decline in the areas with the highest density (and
highest impervious area) of future development. Figure 4-6 shows that shows that the entire
Roosevelt Ditch area, and Swan, Canyon, Rody, Diru Creek subbasins south of 112th Street East
and the Woodland Creek subbasin are zoned as medium density residential or mixed use
districts, which typically have higher levels of impervious area. The Clarks Creek subbasin and
the Potholes Basin are zoned for similar land uses, but groundwater recharge rates are not
expected to be affected because these areas are underlain by the highly infiltrative outwash soils.
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6.4 Potential Solutions

Three types of CIP projects were developed to solve drainage problems. They are:

e Peak flow attenuation through regional detention or retention
e Conveyance improvements (enlarged storm drain pipelines and cross culverts)
e Acquisition (floodplain and headwaters)

Stormwater detention facilities attenuate peak flows by storing stormwater runoff during peak
flow events, then slowly releasing the stored water over an extended period of time. Stormwater
retention facilities also store stormwater runoff during peak flow events, but they infiltrate the
water into the ground rather than discharge to the surface. Stormwater retention is more
desirable than detention because groundwater is recharged and base stream flows may be
improved as a result. However, stormwater retention has limitations in the Clear/Clarks Creek
Basin due to the absence of suitable soils in many of the subbasins. Both regional detention and
retention facilities are expensive and sometimes difficult to site.

Conveyance improvements generally involve replacing smaller, undersized pipes or surface
conveyance systems with larger more efficient systems. Conveyance improvement projects
frequently include measures that retain floodplain storage, such as floodplain excavation or
raised roads, so that the flooding problem is not passed downstream.

Property acquisition is an effective strategy when vulnerable property lies within the floodplain
or the flooding is so extensive that the solution costs more than the property that is being
protected, or to preserve natural functions of floodplains including their flood storage and
channel migration functions. Easement or property acquisition is also needed for some projects
to provide a dedicated tract for drainage facilities.

Programmatic solutions can be very useful in preventing future flooding problems. These
measures include changes to storm water management standards, land acquisition and
management programs for preserving floodplain, education, low-impact development, increased
maintenance and inspection, monitoring, technical assistance, and floodplain mapping. The
capital improvement program (CIP) projects and programmatic solutions recommended to
address individual problems identified in this chapter can be found in Chapter Nine.

Over 100 drainage problems were investigated during development of the Clear/Clarks Creek
Basin Plan. Each of these problems was evaluated and a determination made about the manner
in which each of the problems should be addressed in the Plan. The problem groupings:

e Not directly addressed in the Plan because the drainage problem has been resolved,
involves a private storm drain system, or is outside the authority of the County;

e Needs County action, but does not require a major capital cost or program;
e Suitable for a Capital Improvement Program (CIP) project;

e More appropriately solved with an existing county-wide program; or

¢ Requires additional study to fully understand the problem.

Each of these solution classifications is described in detail in the following sections.
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6.4.1 Problems Resolved or Not Addressed in the Basin Plan

Over the course of the investigation, it was found that some of the flooding problems had been
resolved with earlier projects or other activity. Others problems were found to be private issues,
outside the jurisdiction of the County, or administered by other County departments or agencies.

Some of the flooding problems have been resolved through ongoing activity in the basin by
Water Programs or other County agencies. Private property flooding problems not addressed in
this Plan were usually due to flooding from adjacent private property or occurred in privately
owned drainage systems.

The remaining problems were located outside the jurisdiction of the County. These problems
were included in the original list because they were reported to the County. Some of these
problems were reported to the County by residents living in incorporated areas and other
reported problems occurred in areas that have since been annexed by adjacent communities. A
total of 46 drainage problems were not addressed with this Plan: 28 of the drainage problems
were found to have been resolved; 12 problems were assumed to be private property issues; and
six drainage problems were referred to other jurisdictions.

Tables 6-9 through 6-11 list problems not addressed in the Basin Plan.

TABLE 6-8
Resolved Drainage Issues
Problem
ID? Problem Description Problem Resolution
SW-6 | Pond overtopping at 84th Street East| Hydrologic analysis shows detention pond has sufficient
during 1997 event. capacity. Event likely exceeded design standard
SW-8 | Obstructed field drainage Obstruction cleared by constructing a ditch
CL-6 | Private property flooding No structure flooding, property is located in floodplain
CY-2 | Road flooding at intersection of Drainage improved with recent roadway improvement
Canyon Road and 112th Street East | project
CY-6 | 84th Street East Hydraulic analysis showed no flooding at this site
CY-7 | West Fork at 96th Street East. Hydraulic analysis showed no flooding at this site
CY-8 [ West Fork at 104th Street East Hydraulic analysis showed no flooding at this site
CY-9 [ East Fork at 96th Street East Hydraulic analysis showed no flooding at this site
CY-11 | East Fork at 112th Street East Hydraulic analysis showed no flooding at this site
RY-9 | Pioneer Way East Hydraulic analysis showed no flooding at this site
RY-10 | 90th Street East Hydraulic analysis showed no flooding at this site
RY-11 | 104th Street East Hydraulic analysis showed no flooding at this site
RY-12 | 112th Street East Hydraulic analysis showed no flooding at this site
RY-13 | 128th Street East Hydraulic analysis showed no flooding at this site
DU-1 | Private driveway flooding on 66th A cross culvert has been installed to convey flow under
Avenue East. drive
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TABLE 6-8
Resolved Drainage Issues
Problem
ID? Problem Description Problem Resolution
DU-6 [ 90th Street East Hydraulic model showed no flooding at this site
DU-8 | 104th Street East Hydraulic analysis showed no flooding at this site
WO-7 | 84th Street East Hydraulic analysis showed no flooding at this Ig
LI
WO-11 | Property flooding at 9100 block of Berm constructed along driveway to prevent roadway
Woodland Avenue East. runoff from entering property
WO-13 | Road and driveway flooding on 6800 | Maintenance activity has resolved this problem
block of 90th Street East
CK-7 | Flooding at 10800 block of 82nd Additional detention ponds constructed in the area
Avenue NW
PH-2 | Flooding from Meridian Park Place Detention pond has been expanded
Pond overflow
PH-8 | Road and property flooding at 145th | Maintenance activity has resolved this problem
Street East and 144th Street East.
PH-13 | Property flooding in a closed Recent County project has solved this problem
depression
PH-16 | Road flooding reported at 99th Maintenance activity has resolved this problem
Avenue East
PH-22 | Road and property flooding at 141st | Recent County project has solved this problem
Street Ct. and 144th Street East
RD-8 [ 85th Street East Hydraulic analysis showed no flooding at this site
RD-9 [ 80th Street East Hydraulic analysis showed no flooding at this site

# See Figure 6-2 for problem location

TABLE 6-9
Private Property Drainage Issues
Problem
ID? Problem Description
CL-8 | Property flooding at 4500 block of 112th Street East caused by dumping in drainage ditch
CL-9 | Yard flooding at 9300 block of 40th Avenue East
CL-13 | Stormwater runoff from private road causes property flooding at 4000 block 53rd Ct. Street
East
CY-4 | Poor maintenance of private system causes private property flooding at 8600 block of Canyon
Road
WO-15 | Stormwater runoff from private road causes flooding at 6900 block of 81% CT East
PH-3 | Drainage dispute between adjacent property owners that has been resolved
PH-4
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TABLE 6-9
Private Property Drainage Issues
Problem
ID? Problem Description

PH-10 | Stormwater runoff from private road causes flooding on private property at 11500 block of
82nd Avenue Court East

PH-11 | Restaurant parking lot built in depression is causing private property flooding

PH-19 | Runoff from commercial development to the west is causing roadway flooding at 9600 block of
159th Street Court East

PH-20 | Private detention pond overflowing at 10700 block of 83rd Avenue East

RD-3 | Parkside Village storm drain system needs maintenance

? See Figure 6-2 for problem location

TABLE 6-10
Drainage Issues Referred to Other Jurisdictions
Problem
ID? Problem Description Jurisdiction
SW-15 Field flooding south of Hwy 512 on west side of Waller Road. Drainage District No. 14
SW-30 Private property flooding on Pioneer Way East City of Tacoma
CL-8 Property flooding at 4500 block of 112th Street East caused by Drainage District No. 14
dumping in drainage ditch
CY-31 Flooding at Pipeline Road City of Tacoma
CK-4 Flooding at 1000 block of 16th Street SW (Meeker Ditch), 12th City of Puyallup
Avenue SW, and 2200 block of Pioneer Way East
CK-8 Flooding at 7400 block of Stewart Avenue and 6300 block of 76th |City of Puyallup
Avenue East

# See Figure 6-2 for problem location

@) Pierce County Public Works & Utilities 6-22 www.piercecountywa.org/water
Water Programs Division



ZBND ST E

ALLERRD E

80THSTE

S52ND ST E

()

5¢TH AV E
OODLANDEREEk [

SR512 HWY E

e

ERUITLAND AVLE

(9)
%,
(A
>
T

121ST ST

BINGHAMAVLE

128TH ST E

78TH AV E

LEGEND

Modeling Analysis*
A Flooding Predicted
o No Flooding Predicted

|- Cities
N

Arterials

*Labels reflect cooresponding
flooding problem IDs.

CANYON RD E

62ND| AV Fom( e

66TH AV E

¢

86THAV E

128TH

136TH ST E

144TH ST|

152ND S

—(

TE

(/J 122ND AVIE

1:48000
2000 0 2000 4000 Feet

i j\Pi ountyDeptPu\178421\GIS\apr _tm2.apr
Feb 2004 ag

o 1K

TIHWNZHD Q

&

NISVEa X330
SYIVIO/ANVITIO

STURT3OT] T2t

AJuno;y 92321

SUONE20T
Bulepo|n o1nelpAH
Z-9 8nbi-




STORMWATER DRAINAGE & FLOODING CLEAR/CLARKS CREEK BASIN PLAN

6.4.2 Small Works Projects, Maintenance, and Enforcement Issues

Fifty-one of the drainage problems identified in the Basin Characterization can be addressed by a
small works project at a cost less than $100,000, maintenance activity, or enforcement of County
ordinances. This includes 37 small works projects, 20 maintenance projects, and 2 enforcement
actions. Table 6-12 lists these projects and the proposed resolution. @

6.4.3 Capital Improvement Program Projects

There were 35 projects developed to solve 34 drainage problems in the Clear/Clarks Creek
Basin. These projects are of a mix of conveyance improvements (culvert, pipeline and swales),
raising roadways out of the floodplain, property acquisition, and detention expansion. In
addition to these projects, the detention projects presented as habitat CIPs (see Section 8.5) will
provide additional flood protection in the creek reaches. Table 6-13 summarizes CIP projects by
subbasin in the Clear/Clarks Creek Basin. The project locations for the Roosevelt Ditch, Swan
Creek, Squally Creek, Clear Creek and Canyon Creek subbasins are shown in Figure 9-1. The
project locations for the Rody Creek, Diru Creek, Woodland Creek, and Clarks Creek subbasins
are shown in Figure 9-2. The project locations for the Potholes subbasin are shown in Figure 9-
3. Each of the projects listed in Table 6-13 are discussed in greater detail in Chapter Nine.

6.4.4 Potential Programmatic Measures|=]

Six programmatic measures are recommended that will serve to reduce flood hazard impacts.
These include:

e Develop and Implement a Land Management Program for Flood Hazard Reduction and
Water Quality and Habitat Impact Mitigation (an acquisition-maintenance program)

e Adopt Updated Stormwater Management Standards
¢ Develop and Implement an Education, Outreach and Technical Assistance Program
e Develop and Implement a Surface Water Management Monitoring Program

¢ Require Flood Disclosure Statements on Property Titles
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6.5 Sites Requiring More Detailed Data or Analysis

Two additional studies are recommended to fill information gaps in the Clear/Clarks Creek
Basin:

CIP03-SW-DS01 Floodplain Analysis-Swan Creek Headwaters South of 112th Street East
This area has experienced groundwater and surface flooding in the past in addition to wetlands,
fill, and grade violations. The land use in this area is expected to convert from single-family
residential to medium-density residential and mixed-use in the future. A detailed hydrologic and
hydraulic analysis should be performed to quantify the extent of the flooding problem. The

floodplain should be mapped and the base flood elevation (BFE) established to ensure that

existing floodplain storage is retained.

CIP03-CL-DS01 Floodplain Analysis-West Fork Clear Creek, 84th to 88th Street East
Extensive road and property flooding has been reported in this area. Several structures appear to
be located in the floodplain, however; accurate structure low-water entry, and culvert elevation
information are unavailable. A detailed hydrologic and hydraulic analysis should be performed
to quantify the extent of the flooding problem. The floodplain should be mapped and the BFE
established to ensure that existing floodplain storage is retained.

TABLE 6-11
Small Works Drainage Issues Identified for Clear Clarks Creek Subbasins
Resolved
ID No.* Location Problem Description Potential Solution Through:
SW-2  |2400 block of 80th Obstructed culvert causing roadside  |Maintain obstructed culvert. Maintenance
Street East flooding.
SW-4  |Swan Creek at Pioneer |Sedimentation buildup at Pioneer Way |Maintain sedimentation pond Maintenance
Road East causing property flooding. Culvert upstream of Pioneer Way and the
downstream under the BNSF railroad |culvert under the BNSF railroad.
also backs up contributing to flooding.
SW-7 |Intersection of 24th Stormwater ponds at the intersection. |Construct ditch on 90th Street East | Small Works
Avenue East and 90th to drain stormwater to Roosevelt Project
Street East. Ditch.
SW-9  |2600 block of 112th Excessive vegetation in roadside ditch |Maintain of ditch. Maintenance
Street East causing roadway flooding 150-feet
west of Swan Creek crossing.
SW-11 |9500 block of Portland |Roadway runoff causing driveway and |Install raised asphalt lip to prevent Small Works
Avenue East garage flooding. road runoff from entering residential Project
driveway.
SW-12 |2800 block of 96th Roadway runoff causing property Install berm on south side of road Small Works
Street East flooding and driveway culvert is and clear obstructions from Project
plugged. driveway culvert.
SW-13 |9900 block of Waller Rd|Backyard flooding due to filling in of  |Maintain this section of Swan Maintenance
E Swan Creek. Creek.
SW-14 |10600 block of Waller |Roadway runoff causing property Install inlet in driveway and connect | Small Works
Rd East flooding. with 12-inch-diamter storm drain to Project
drainage structure just south of the
home.
SW-16 |24th Avenue E from Insufficient inlet capacity causing road |Provide additional inlet capacity in Small Works
84th Street East to and property flooding. existing storm drain system. (This Project

92nd Street East

problem is also recommended as a
candidate Low Impact Development
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TABLE 6-11
Small Works Drainage Issues Identified for Clear Clarks Creek Subbasins
Resolved
ID No.? Location Problem Description Potential Solution Through:
retrofit project).
SQ-1 7000 block of Waller Rd|Front yard and house flooding Reestablish east bank of roadside Small Works
East reported in 1990. Low bank on east |ditch. Project
side of roadside ditch.
SQ-2 5600 block Vickery Roadway flooding due to undersized |Excavate ditches to provide Small Works
Avenue west side roadside ditch and culvert system. additional conveyance capacity. Project
Provide grate inlet in driveway
between 5600 block of Vickery
Avenue
CL-2 6600 block of 44th Road flooding due to two obstructed |Clean culverts in 6600 block of 44th | Maintenance
Avenue East driveway culverts. Avenue E.
CL-3 Intersection of 96th Road flooding due to obstructed Construct new ditch and culvert Small Works
Street East and 48th culvert at intersection. conveyance system on 96th Street Project
Ave East Property flooding due to no drainage |E. Clean blockages in culverts at
4700, 4800, and 4900 |system on 96th Street E. intersection.
block of 96th Street
East, north side
CL-6 76th Street East Wire fence installed at downstream Remove fence. Small Works
end of culvert may be obstructing flow. Project
One-half foot head differential through
fence noted during site visit.
CL-7 4700 block of 105th Chronic property flooding reported at |Encourage downstream landowner | Enforcement
Street East 4700 block of 105th Street East in to remove obstructions in channel.
depression area south of roadway
Fence posts placed in channel by
downstream property owner likely
cause a backwater condition at the
105th Street East culvert aggravating
the flooding problem.
CL-11 |4700 block of 53rd Private property flooding. Install drywell on south side of road. | Small Works
Street East Project
CL-12 |5400 block of 57th Road runoff causing driveway Install inlet to collect stormwater Small Works
Avenue East flooding. runoff at driveway and discharge to Project
drainage swale located behind
house. Requires drainage
easement through property.
CL-28 |West Fork Clear Creek |Upstream end of culvert is blocked Remove debris dam Maintenance
at 72nd Street East with extensive debris jam.
CL-29 |East Fork Clear Creek |Upstream end of culvert is blocked Remove debris dam Maintenance
at 72nd Street East with extensive debris jam.
CY-29 |Canyon Creek at 72nd |Upstream end of culvert is blocked Remove debris dam Maintenance
Street East with extensive debris jam.
CY-36 |4700 through 5300 Excessive vegetation in roadside ditch |Clear excessive brush from Maintenance
block of Pioneer Way |causing overtopping of Pioneer Way. |roadway ditches on south side of
East Pioneer Way East between 44th
Street East and 52nd Street East
RY-1 Rody Creek at 72nd Upstream end of culvert is blocked Remove debris dam Maintenance
Street East with extensive debris jam.
RY-2 6800 block of Bentley |Road runoff runs down driveway and |Install asphalt berm to prevent road | Small Works
Rd East washes around home. runoff from entering residential Project
driveway.
RY-4 5700 block of 80th Roadside ditch flooding driveway. Install culvert under driveway. Small Works
Street East Project
RY-6 11900 block of 62nd Roadside ditch overtopping. Maintain ditch and culvert system. Maintenance
Avenue East
RY-14 |Rody Creek at 72nd Upstream end of culvert is blocked Remove debris dam Maintenance
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TABLE 6-11
Small Works Drainage Issues Identified for Clear Clarks Creek Subbasins
Resolved

ID No.? Location Problem Description Potential Solution Through:
Street East with extensive debris jam.

DU-2 9700 block of 66th Limited capacity of roadside ditch and |Increase capacity of roadside ditch. | Small Works
Avenue East culvert system causing road flooding. Project

DU-3 9800 block of 67th Stormwater ponding on roadway Install catch basin inlet and connect | Small Works
Avenue Ct. East occurs in depression. with 12-inch-diamter storm drain to Project

existing storm drain system located
on east side of road.

DU-4 10200 block of 67th Road flooding due to blocked culvert |Maintain culvert inlet in 10200 block | Maintenance
Avenue East inlet. of 67th Avenue East.

DU-5 9900 block of 63rd Driveway and garage flooding. Install new inlet on 12-inch-diamter | Small Works
Avenue Ct. East storm drain on west side of 63rd Project

Avenue Ct. East.

DU-7 96" Street East Hydraulic analysis predicted flooding |Replace existing 18-inch-diamter Small Works
for 100-year event under existing and |culvert with a 24-inch-diamter Project
future land use conditions. culvert.

WO-3 |East side of Woodland |Road and property flooding due to Maintain driveway culvert. Maintenance

Avenue at 119th Street |plugged driveway culvert.
East

WO-4 6900 block of 113th Blocked grate inlet. Maintain grate inlet. Maintenance
Street Ct. East

WO-9 |6800 block of 128th Private property flooding due to raised |Install thickened pavement edge Small Works
Street E roadway. and inlet to capture runoff in storm Project

drain system.

WO-10 (10900 block of Blocked culvert causing road flooding. |Maintain culvert. Maintenance
Woodland Avenue

WO-12 [9100 block of Roadway runoff causing property Install asphalt berm to prevent road | Small Works
Woodland Avenue East |flooding. runoff from entering residential Project

driveway.

WO-14 |Intersection of Water ponding at southeast corner of |Construct ditch at southeast corner | Small Works
Woodland Avenue and |intersection due to no outlet. and slope toward Woodland Creek. Project
84th Street East

WO-16 [8700 block of 72nd Water is coming from the south and  |Owner installed culvert has Maintenance
Avenue East west side and washing out driveway. |alleviated his driveway flooding

Flow is minimal and seasonal. problem. Maintenance of roadside
ditch still needed on east side of
8700 block of 72nd Street East.

WO-17 |Woodland Creek at Blocked culvert causing road flooding. |Maintain culvert. Maintenance
96th Street East

WO-18 |Intersection of 96th Runoff sheet flows from asphalt ditch |Construct ditch on east side of 74th | Small Works
Street East and 74th on west side of 74th Avenue East and |Avenue East and redefine ditch on Project
Avenue East floods intersection. south side of 96th Avenue East,

west of intersection. Install inlet at
southeast corner of intersection and
connect to 96th Avenue East ditch.

WO-19 |7200 block of 102nd Catch basin inlet is full of gravel and |Maintain catch basin. Maintenance
Street East causing road flooding.

WO-20 (11500 block of 74th Roadway and adjacent property runoff |Extend existing ditch to flooding Small Works
Avenue East causes private property flooding. problem location. Project

WO-21 |[Woodland Avenue from |According to residents, new Improve drainage system on east Small Works
80th Street East to 76th |development on Woodland Avenue side of road. Project

Street East

between 80th Street East to 76th
Street East altered drainage patterns
which have resulted in flooding.
Roadway was expanded and roadway
runoff is diverted to east side of road.
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TABLE 6-11
Small Works Drainage Issues Identified for Clear Clarks Creek Subbasins
Resolved
ID No.? Location Problem Description Potential Solution Through:
CK-6 8400 block of 96th Hydraulic analysis predicted that the |Improve roadside ditch in front of Small Works
Street East roadside ditch in front of 8400 block of |8400 block of 96th Street East Project
96th Street East is unable to convey
the 25-year event without overtopping.
PH-9 14600 block of 127th Road flooding Install catch basin. Small Works
Street East Project
PH-12 13300 block of 112th  |Roadway runoff is causing property Install berm and inlet structure to Small Works
Avenue East and flooding. direct runoff to storm drain system. Project
11300 block of 136th
Avenue East
PH-17 |Cascade Park and Roadway and property flooding Install storm drain system or clean Small Works
Firgrove subdivision reported in subdivision due to out and maintain existing ditch and Project
obstructed roadside ditch and culvert |roadside culvert system.
system.
PH-20 10700 block of 83rd Private detention pond overflowing Require detention pond owner to Enforcement
Avenue East maintain of repair pond.
PH-21 15200 block of 103rd  |Dry well is under capacity. Provide additional drywells. Small Works
Avenue Ct. East Project
RD-1 7700 and 7800 block of |Stormwater ponding on the road Install a new catch basin at low Small Works
Golden Giv