CHAPTER 4.
WATER QUALITY EVALUATION

Several issues currently affect how water quality and water quality treatment should be
approached in Medford and the Bear Creek Valley. Many of these issues revolve around
requirements of the 1972 federal Clean Water Act (CWA) and later revisions. The CWA set
in motion two programs to address how impaired water bodies in the U.S. should be
treated. One of these programs is the total maximum daily load (TMDL) program, which
has identified water quality concerns and parameters for Bear Creek. The other is the
National Pollutant Discharge Elimination Program (NPDES) for municipal communities,
which establishes requirements for how urban areas in the U.S. address stormwater.
Medford falls into Phase II for this program (communities with a population greater than
50,000). This program requires a broad approach to address stormwater discharges. Details
of the City’s approach to the NPDES program are covered in Chapter 5.
In the recent draft NPDES permit, the Oregon Department of Environmental Quality has
combined the TMDL program into the NPDES permit requirements. This will require a
program to monitor the effects the City is having on TMDLs.

TMDL PROGRAM
In Division 42 of Chapter 340 of the Oregon Administrative Rules (OAR) the State of
Oregon has adopted rules to address the federal requirements for the TMDL program. The
EPA has delegated the management of the TMDL program to the Oregon DEQ. Bear Creek
was identified as a water quality limited stream and placed on the 303(d) list of impaired
waters in 1987.
Three water quality concerns were identified for Bear Creek: algae, dissolved oxygen and
pH. On December 8, 1992 three TMDL parameters were adopted for Bear Creek to address
these concerns. These parameters were ammonia, biochemical oxygen demand (BOD) and
phosphorus, as summarized in Table 4-1.
TABLE 4-1.
EXISTING BEAR CREEK TMDLS
Water Quality Parameter

Limit

Low flow season (May 1 through November 30)
Ammonia Nitrogen

0.25 mg/L

In-Stream 5-Day BOD

3.0 mg/L

In-Stream Total Phosphorus

0.08 mg/L

High flow season (December 1 through April 30)
Ammonia Nitrogen

1.25 mg/L

In-Stream 5-Day BOD

2.5 mg/L
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The current 303(d) list of impaired bodies includes two additional parameters for Bear
Creek: temperature and fecal coliform. These two parameters are scheduled to become
TMDLs for Bear Creek in 2005. All areas within Medford discharge to Bear Creek and
therefore any program to address water quality should address these parameters.
Four other creeks in Medford are on the current 303(d) list. These creeks, along with the
corresponding parameters, are shown in Table 4-2.
TABLE 4-2.
303(D) PARAMETERS FOR CREEKS WITHIN THE CITY OF
MEDFORD
Stream

303(d) Parameter

Bear Creek

Temperature, Bacteria

Crooked Creek

Fecal Coliform

Larson Creek

Dissolved Oxygen (DO), Bacteria, pH, Temperature

Lazy Creek

Bacteria, pH, Temp.

Lone Pine Creek

Temperature

As part of the TMDL program, the Rogue Valley Council of Governments (RVCOG)
monitors water quality in the Bear Creek Watershed. The RVCOG monitoring program
consists of routine stream monitoring, TMDL monitoring, storm drain monitoring and hot
spot monitoring. Samples are analyzed for temperature, dissolved oxygen, turbidity, E. coli
bacteria, total suspended solids (TSS), total phosphorus, and conductivity. Monitoring
locations are shown on Figure 4-1.
Figures 4-2 though 4-7 present the available monitoring data for temperature, TSS, total
phosphorus, E. coli, and dissolved oxygen. Temperature is a problem in all the monitored
locations. Temperature is likely to become a TMDL in 2005 and should be addressed in all
creeks throughout Medford. Total phosphorus was monitored in Larson Creek, the Rogue
River Valley Irrigation District (RRVID), and Lone Pine Creek; in all these location the
TMDL is exceeded at least part of the time. Dissolved oxygen was monitored in Larson
Creek, the RRVID, and Lone Pine Creek; in all these locations the TMDL is exceeded at
least part of the time. Monitoring data for E. coli shows that both the average and
maximum TMDL are exceeded in a majority of samples. Although TSS is not a TMDL,
monitoring shows that Medford does contribute to the TSS in the creek systems; significant
spikes in the suspended solids are shown at all monitoring locations.

WATER QUALITY FLOWS AND POLLUTANT LOAD ESTIMATIONS
How stormwater becomes runoff and how runoff picks up pollutants are difficult to
estimate. This section estimates pollutant loads using existing published data and
Medford’s basin information. Later in this chapter, these pollutant loads are used to
estimate pollutant load reductions from various best-management practices (BMPs) and
capital improvement projects.
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Water Quality Flows by Basin
The first step is to determine a storm event that captures the majority of pollutants. Water
quality design storms are used to estimate pollutant loads from different land uses and to
design stormwater treatment facilities. Therefore the storm needs to be large enough to
capture pollutants, but not the largest storm, since this would make the design of pollutant
facilities too large to be practical. Monitoring data has demonstrated that the highest
concentration of pollutants are in the smaller more frequent storm events.
The design storm used for pollutant loading for the City of Medford was 0.8 inches in
24 hours or 40 percent of the 2-year, 24-hour rainfall event. The 2-year, 24-hour storm
event for Medford is 2.0 inches, according to the NOAA Atlas 2 (Vol. X for Oregon). This
water quality design storm is comparable to other Pacific Northwest communities. Design
guidelines for four other Pacific Northwest communities are presented in Table 4-3.
TABLE 4-3.
WATER QUALITY DESIGN STORMS FOR COMMUNITIES IN THE PACIFIC NORTHWEST
Percentage of 2-Year,
24-hour Storm Event

Community

Water Quality Design Storm

Portland, Oregon

0.83 inches in 24 hours

Clean Water
Servicesa

0.36 inches falling in 4 hours with a storm
return of 96 hours

Eugene, Oregon

1.4 inches in 24 hours detention facilities
0.13 in/hr off-line flow-through facilities
0.22 in/hr on-line flow-through facilities

40%

Grants Pass

1 inch; the 1-year, 24-hour storm event

33%

Western
Washington

6 month, 24 hour storm event

72%

33%

a. Clean Water Services is a public utility serving the Tualatin River Watershed

The water quality storm for Clean Water Services is specified for a flow-through facility.
The City of Eugene also defines a water quality design storm for flow-through facilities.
These facilities are designed for a greater pollutant loading over a shorter duration of time.
The design storms for Medford and Portland are similar. Although, the average annual
rainfall is significantly lower in Medford than in Portland, the 2-year, 24-hour storm event
for Portland is 2.5 inches, which is similar to that of Medford. This indicates that although
it rains less in Medford, rainfall events likely have a greater intensity than in Portland.
Water quality flows were computed for each basin following the procedure outlined in the
2001 Stormwater Management Manual for Western Washington (Vol. V). Soil information
was obtained from Medford’s 1996 Drainage Master Plan. Effective impervious area (EIA)
was approximated based on the General Land Use Plan and aerial photographs. Water
quality flows were computed by multiplying the water quality storm by EIA-weighted ratios
provided in the Stormwater Management Manual. Table 4-4 summarizes the results.
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TABLE 4-4.
WATER QUALITY FLOWS
Tributary
Area (acres)

EIA (%)

Pervious
Area (acres)

EIA
(acres)

Flow
(cfs)

Water Quality
Flow (cfs)

Bear Creek East

2,444

57%

2,430

1,397

244

67.1

Bear Creek South

2491

40%

2481

996

187.1

44.9

Bear Creek West

1399

70%

1389

979

163.5

47.4

Crooked Creek

2,795

40%

2,784

1,106

185

44.5

Elk Creek

3,619

57%

3,598

2,077

356

98.9

Larson Creek

2,684

33%

2,675

883

175.3

41.2

Lazy Creek

2,577

28%

2,570

733

201.3

43.7

Lone Pine Creek

1,952

52%

1,942

1,020

197.3

52.8

Midway Drainage

5,056

48%

5,032

2,409

460.2

123.2

Basin

Notes:
1. Per methodology from 2001 Stormwater Management Manual for Western Washington
2. Water quality storm = 0.8 inches in 24 hours

Pollutant Loading
To calculate the pollution removal efficiency of any identified improvements, an estimate of
pollutant loading rates for various land uses was applied to each of the Medford drainage
basins. Average annual loading rates for TSS, total nitrogen (TN), total phosphorus (TP),
and oil and grease (O&G), obtained from Stormwater Treatment (Minton 2002), were used
for the analysis, as summarized in Table 4-5; complete analysis for each basin is presented
at the end of this chapter. Land use was roughly estimated from aerial photographs for
existing conditions and the General Land Use Plan for buildout conditions. Table 4-6
summarizes the pollutant loading estimates for each basin. Appendix A shows the detailed
calculations.
TABLE 4-5.
POLLUTANT LOADING RATES
Pollutant Loading Rate (pounds/acre/year)
Land Use

TSS

TN

TP

O&G

Commercial

725

4.7

0.72

0.000890

Multifamily

400

5.0

0.63

0.000080

Single Family High Density

290

5.2

0.59

0.000080

Single Family Low Density

180

3.6

0.50

0.000080

Roads

452

2.2

1.00

0.010867
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TABLE 4-6.
POLLUTANT LOADING ESTIMATES BY BASIN
Area

Conditio
n

(acre)

Bear Creek East

Existing
Build out

Bear Creek South

TSS

TN

TP

O&G
lb/yea
lb/acr
r
e

lb/year

lb/acr
e

lb/yea
r

lb/acr
e

lb/yea
r

lb/acr
e

2,444
2,444

733,435
733,435

300
300

8,286
8,286

3.4
3.4

1,252
1,252

0.5
0.5

4.4
4.4

0.002
0.002

Existing
Build out

2,491
2,491

417,478
511,997

168
206

2,809
3,968

1.1
1.6

444
610

0.2
0.2

1.0
1.3

0.001
0.001

Bear Creek West

Existing
Build out

1,399
1,399

534,298
534,298

382
382

4,786
4,786

3.4
3.4

760
760

0.5
0.5

3.0
3.0

0.003
0.003

Crooked Creek

Existing
Build out

2,795
2,795

336,634
400,947

120
143

4,158
4,906

1.5
1.8

638
746

0.2
0.3

2.4
2.5

0.001
0.001

Elk Creek

Existing
Build out

3,618
3,618

862,868
1,019,00
1

238
282

8,225
9,936

2.3
2.7

1,255
1,494

0.3
0.4

3.8
4.3

0.001
0.001

Larson Creek

Existing
Build out

2,068
2,068

253,889
463,699

123
224

3,104
6,964

1.5
3.4

483
1,003

0.2
0.5

2.1
2.9

0.001
0.002

Lazy Creek

Existing
Build out

2,577
2,577

162,292
426,689

63
166

2,564
7,296

1.0
2.8

405
1,066

0.2
0.4

1.9
2.9

0.001
0.001

Lone Pine

Existing
Build out

1,953
1,953

466,248
586,603

239
300

4,882
6,451

2.5
3.3

745
968

0.4
0.5

2.5
2.8

0.001
0.002

Midway Drainage

Existing

5,056

246

9,735

1.9

1,514

0.3

3.9

0.001

Build out

5,056

1,242,99
3
1,417,39
1

280

11,423

2.3

1,761

0.3

4.2

0.001

Basin

POLLUTANT REMOVAL
The amount of pollutant removal that could be achieved by system drainage improvements
and BMPs was estimated as described below.

Nonstructural BMPS
A number of common problems can contribute to water quality problems associated with
the pollutants of concern identified above:
•

High concentrations of BOD can reduce dissolved oxygen concentrations.

•

Lack of vegetative cover can lead to high water temperature.

•

Low stream flow can lead to high water temperature.

•

Erosion and dust can contribute to turbidity.

•

The dumping or leaching of waste into or near streams can contribute a
variety of pollutants, including petroleum, fecal coliform and pollutants
that affect pH.
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•

Stagnant water can lead to high temperatures, reduced dissolved oxygen
concentrations and the settling of solids that can contribute to turbidity
when flushed by the next runoff event.

•

Illicit discharges can contribute a variety of pollutants, including
petroleum, fecal coliform and pollutants that affect pH.

Table 4-7 summarizes the benefits of nonstructural BMPs that are now or could easily be
put in place to address potential causes of water quality problems. It also identifies NPDES
Phase II minimum control requirements that each BMP helps satisfy. Table 4-8 translates
the benefits of the non-structural BMPs to the priority pollutants. Pollution reductions as a
result of these programs are not easily quantified but tend to occur gradually or
incrementally. The nonstructural BMPs with the most easily quantifiable results relate to
maintenance activities. Options for improved maintenance activities are described below,
followed by descriptions of more general, long-term BMPs.
TABLE 4-7.
BENEFITS OF NONSTRUCTURAL BMPS

BMP

BOD

Lack of
Cover

Low
Flow

Benefit Area
Erosion
Stagnant
Dust
Waste
Water

Illicit
Discharge

NPDESa

Street Sweeping

4, 5

Catch Basin Cleaning

4, 5

Development
Standards

5

Tree City Program

4

Pollution Prevention in
City Operations

5

Pet Regulations

5

Trash Container
Protection, Separation

5

Illicit Discharge
Inspection &
Enforcement

3, 5

System Mapping

3, 5

Web Site

1

Bill Inserts

1

Talks, Articles

1

Public Reporting

2

Water Quality
Monitoring

5

a. Indicates the NPDES minimum control requirements that the BMP helps to satisfy, numbered as
follows: 1. Public education; 2. Public involvement/participation; 3. Illicit discharge detection &
elimination; 4. Post-construction controls; 5. Pollution prevention/good housekeeping.
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TABLE 4-8.
BENEFITS OF NONSTRUCTURAL BMPS FOR PRIORITY POLLUTANTS
Pollutant Reduction Benefit
Temp.

Low DO

Turbidity (TSS)

Oil/Sheen

Fecal Coliform

Street Sweeping
Catch Basin Cleaning
Development
Standards
Pollution Prevention
by City Operations
Pet Regulations
Trash Container
Protection,
Separation
Illicit Discharge
Inspect/Enforce
System Mapping
Website
Bill Inserts
Water Quality
Monitoring

Storm Drain Maintenance
Improving storm drain maintenance provides immediately quantifiable results in
improving storm water quality. Storm Drain Maintenance will be discussed further in
Chapter 6.
Street sweeping and catch basin cleaning have the benefit of flexibility, in that the
equipment can be deployed at times and places as needed. Studies have shown significant
improvement in the amount of solids removed from streets, and hence prevented from
entering the storm drain system, with increased use of street sweeping and catch basin
cleaning. A 1999 Port of Seattle study found that frequent street and catch basin cleaning
can offer water quality benefits comparable to the use of a wet vault for stormwater
treatment.
It is recommended that the City maintain its street sweeping and catch basin cleaning
schedule. The pollution removal efficiency for street sweeping was analyzed based on TSS
and TP generated by roads. Medford uses a regenerative type of street sweeper. The street
sweeping removal rate for TSS was estimated at 43 percent of the total annual load in
residential areas and 15 percent on arterial roads. The street sweeping removal rate for TP
was estimated at 20 percent of the total annual load. Although research shows that high
efficiency street sweeper are the most effective types of street sweepers, regenerative street
sweep rank second. These rates apply only to the area of road surface, not to the broader
basin. Due to variability of oil and grease conditions on roads (such as quantity, location,
4-7
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condition), no factor for oil and grease reduction was used. In reality, however, some oil and
grease reduction would occur with removal of oil and grease adsorbed into particles.
Sweeper efficiency can be affected by pavement conditions and rain. Dry conditions and
smooth open pavement provide the best conditions for sweeping.

Structural BMPs
Numerous studies have been done on the effectiveness of structural BMPs. The pollution
removal efficiency for structural BMPs vary based on the type of facility used, design,
construction, and maintenance. Table 4-9 (provided at the end of this chapter) lists
characteristics of various structural BMPs from Stormwater Best Management Practices in
an Ultra-Urban Setting: Selection and Monitoring (May 2000) the Department of Land
Conservation and Development and Department of Environmental Quality Water Quality
Model Code and Guidebook (October 2000), and Center for Watershed Protection’s Site
Planning for Urban Stream Protection (December 1995). General types of BMP technologies
are described below; more detail is provided in such references as EPA, Minton, FHWA, and
Schueler.

CITY WIDE ALTERNATIVES
The following BMPs are applicable in all basins and can be implemented citywide.

Reducing Impervious Surface
Impervious surface area is the single largest cause of the degradation of streams within
urban areas. Degradation of streams begins with even small quantities impervious surface
(10-20 percent). (Center for Watershed Protection, 1995). The correlation of impervious
surface and the quantity of water has been the cornerstone of urban drainage studies. The
effects of impervious surface on water quality is not as well understood and the correlation
is not as intuitively obvious. Studies have shown that reducing the amount of impervious
surface by 20 percent can reduce total suspended solids by up to 90 percent. Runoff volumes
can be reduced by 20-60 percent, if the corresponding impervious area is reduced. 2040 percent reduction in impervious surface can reduce nitrogen by 40-70 percent and
phosphorous by 40-80 percent. (Land Conservation and Development and DEQ, 2000).
In areas with suitable soils, reducing impervious surface allows more infiltration. The
increase in infiltration not only removes pollutants but increases groundwater flow and
therefore increases the base flow in streams. Increase base flow generally reduces water
temperatures in streams.
Some options for reducing impervious surface are:
•

Porous pavement for streets or parking areas with a low traffic volume such
as fire lanes, parking area turnarounds, or sidewalks

•

Encourage narrow roads in rural areas

•

Constructed street without curbs to allow drainage to run into vegetation

•

Encourage common parking areas for multiple businesses or residents

•

Encourage road pattern designs patterns to minimize impervious surface
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•

Require BMPs to be installed in parking lots such as vegetated swales

•

Separate the sidewalk and housing from the street with a vegetation strip

•

Reduce number & size of cul-de-sacs

•

Use smaller parking stalls

•

Establish a maximum number of parking spaces a developer is allowed to
install (such as 10 percent over the relevant parking demand ratio)

•

Differential between primary & spillover parking, allow spillover parking to
use alternative paving surfaces such as grid pavers, porous pavement,
gravel or mowed grass.

The City of Medford could review the current street design ordinances to allow for and
encourage reductions in impervious surfaces.

Sediment and Erosion Control
Erosion can be a large source of sediment loading in stormwater runoff or stream. Erosion
comes from a variety of places including construction sites, unstable slopes, or any other
surface with bare soil. BMPs for control sediment and erosion are encouraging native
vegetation use and retention, restricting development in areas with steep slopes, and
properly installing BMPs at construction sites.
Native Vegetation has the additional benefit of reducing the use of water, pesticides and
fertilizer. Properly selected native riparian vegetation can provide for shade along stream
corridors, which reduces water temperatures.
Many construction BMPs are available, but they must be installed and used correctly to
prevent sediment and other pollutants from leaving the site.
All commercial, industrial, multi-family, housing subdivision construction projects
requiring building permits and single-family residential projects greater than 1 acres are
required to obtain a 1200-C permit from the City of Medford for erosion control and
inspection. It is the recommendation of this report that all construction projects and earth
disturbance projects with ground disturbance over 1,000 square feet be required to obtain
an erosion and sediment control permit and implement BMPs. This would eliminate the
potential of small single-family residential projects causing erosion. Chapter 8 includes a
further discussion on construction sediment and erosion control. The permitting and
inspection of these sites is discussed in Chapter 8.

Post-Construction Water Quality Facilities
There are several different approaches for a municipality to develop requirements for postconstruction water quality. Such approaches include setting a requirement for the
percentage of a pollutant to be removed, requiring treatment for the design storm and the
Simplified Approach used by the City of Portland.
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Percentage Removal
The City could require that new developments install post-construction BMPs that will
remove a specified percentage of a pollutant or pollutants for a particular storm event. The
advantage of this method is that specific pollutants could be targeted. The disadvantage is
that a method must be defined to quantify how much a facility can remove. Studies have
shown that the percentage removal of pollutants can vary among facility types and their
loading rates.
Approved Water Quality Facilities
The City could require that new developments install post-construction BMPs that have
been previously approved by the City. This would allow the City to select only BMPs that
have been proven to be effective for the needs of the Medford area. This would not
encourage the reduction in impervious surfaces. Structural water quality treatment
facilities typically require that an engineer design the facilities. City staff would also be
required to check each design to ensure that it is appropriately sized.
Simplified Approach
The simplified approach for stormwater management used by the City of Portland focuses
on impervious surface area management. A worksheet is used which gives credit for
reductions in impervious surface and various stormwater management facilities. If the
calculations show the amount of impervious area managed is not adequate the size of the
facilities must be increase or alternative facilities may be used.
Under this format, combinations of facilities are used on the site which is more practical
than building separate water treatment and flow control facilities. Management of
stormwater onsite also allows for ground water recharge and reduces the quantity of water
flowing to the storm system. The worksheet format clearly shows the advantages of
reducing impervious surfaces. Facilities are simple and do not need to be designed by a
water quality engineer. This type of requirement would be easy to administer.
The simplified approach focuses on infiltration, which could be a disadvantage in Medford
due to the low infiltrating soils. Using soils which allow infiltration for the facility and
installing an underdrain to collect the stormwater at the downstream end, could resolve
this problem. This would not reduce flows to the storm system, but pollutants would be
removed prior to entering the system. A simplified approach for Medford would need to
include stormwater management facilities that are appropriate for the City.

Stream and Wetland Buffers
Stream and wetland buffers provide a natural boundary between development and a
stream or wetland. Vegetated stream buffers maintain bank stability, reduce sediment and
nutrient loads from overland flow runoff, and allow infiltration to occur. Vegetated buffers
reduce pollutant loading when runoff crosses the buffer as sheet flow, not when pipes
transport stormwater directly to the creek or when channels are formed and runoff
bypasses the vegetation. When a buffer is vegetated and no pesticides or herbicides are
applied, TSS reductions of 40 to 80 percent can be achieved. When lawns are not located
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within a stream buffer, nitrogen reductions of 25 to 65 percent and phosphorous reductions
of 30 to 70 percent can be achieved. (Land Conservation and Development and DEQ, 2000).
Buffers can be combined with other BMPs to ensure pollutant reduction.
To be effective, stream buffers must be managed and protected during construction and for
the ongoing period after construction. Residents can be educated to prevent dumping, trails,
tree removal, erosion and lawns encroaching into the buffer. Education can include
pamphlets, boundary markers, buffer walks, regular homeowner association meetings and
individual maintenance agreements. Residents can also be encouraged to participate in
stewardship of buffers and streams. Allowable and unallowable activities in stream buffers
should be clearly defined.
Stream and wetland buffers are appropriate for Crooked Creek, Elk Creek, Larson Creek,
Lazy Creek, Lone Pine Creek, and the Midway Drainage. The lower portions of Larson
Creek, Lone Pine Creek and Lazy Creek have a riparian corridor designation under
Medford City Code 10.920.

Shading
Riparian vegetation performs many beneficial functions for stream ecosystems. One of
these is to regulate water temperature through direct shading. Temperature is scheduled to
become a TMDL for Bear Creek in 2005. Water quality monitoring data shows that Bear
Creek temperatures increase in the City of Medford.
Shading the stream will reduce water temperatures. Factors that determine the amount of
solar radiation that reaches a stream channel include the width of the channel, the type
and density of the riparian vegetation, the orientation (east-west vs. north-south) of the
channel, and the angle of the sun.
Because the sun is usually positioned to the south in the Pacific Northwest, areas with
southern exposure receive more direct sunlight than those with northern exposures,
resulting in higher water temperatures. Riparian vegetation can provide shade from both
sides of the stream, but shading from the southern direction provides the most thermal
regulation. On north-south oriented streams, vegetation must grow on both sides to provide
a shade canopy over the stream.
Stream Reach Ranking for Thermal Regulation
The Medford Riparian Inventory and Assessment ranked thermal regulation along each
stream reach in the City with one of the following rankings:
•

High or intact—Riparian areas that provide adequate shading for the
stream, meeting the following criteria:
–

•

Riparian area is on the south side of the stream, and
•

woody vegetation is dominant, or

•

woody vegetation hangs over the stream.

Medium or somewhat degraded—Riparian areas that provide some
shading for the stream, meeting one of the following criteria:
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–

–

–
•

Riparian area is on the north side of the stream, and
•

woody vegetation is dominant, or

•

vegetation is a combination of herbaceous and woody vegetation,
with woody vegetation hanging over the stream bank.

Riparian area is on either side of a stream that is oriented due northsouth, and
•

woody vegetation is dominant, or

•

vegetation is a combination of herbaceous and woody vegetation,
with woody vegetation hanging over the stream bank.

Riparian area is on the south side of the stream, and herbaceous
vegetation is dominant.

Low or severely degraded—Riparian areas that provide little or no
shading for the stream, meeting one of the following criteria:
–

–

Riparian area is on the north side of the stream, and
•

herbaceous vegetation is dominant, or

•

bare ground is dominant.

Riparian area is on a stream oriented north-south, and
•

herbaceous vegetation is dominant, or

•

bare ground is dominant.

Riparian Area Management for Thermal Regulation
Based on the ranking of stream reaches for thermal regulation, each reach was designated
as one of two categories for riparian area management: riparian areas to be protected and
riparian areas to be enhanced. Areas that are currently providing shade for the stream
should be protected and those that are not should be enhanced. The categories were
assigned as follows:
•

•

Riparian areas to be protected:
–

Areas with a high/intact ranking

–

Areas with a medium ranking located on the north side of a stream

–

Areas with the medium ranking located on north-south oriented
streams.

Riparian areas to be enhanced:
–

Areas with a low/severely degraded ranking

–

Areas with the medium ranking located on the south side of the
stream.

Figure 4-8 shows the designated category for each stream reach.
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Figure 4-8. Riparian Area Protection and Enhancement Plan
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Enhancement Methods
Riparian vegetation enhancement can be facilitated in the following ways:
•

Capital Improvement Projects—Parks Department capital improvement
projects to enhance riparian area vegetation

•

Development Requirements—Requirements for improvement and/or
protection of riparian vegetation and shading along a stream corridor for
development close to stream channels.

•

Public Involvement/Education:
–

Encourage school and volunteer groups to take on stewardship of
stream reaches, including planting and maintaining riparian
vegetation.

–

Encourage private landowners through education about the benefits of
riparian vegetation.

The following could be implemented to maintain and improve shading as part of projects
including stream work conducted in Medford:
•

Maintain trees and plant trees on the south side, to shade creeks

•

Use native, riparian vegetation for landscaping along creeks

•

Locate paths on the north side, to minimize disturbance to vegetation on
the south side of the creek.

Stream Shade Monitoring
Photo documentation was identified as an easy and cost-effective method for monitoring
stream shade and canopy cover in the Stream Shade and Canopy Cover Addendum to the
Water Quality Technical Guide Book (Oregon Watershed Enhancement Boards, July 1999).
Procedures for preparing a photo documentation monitoring program, along with several
other monitoring methods involving specific monitoring equipment, are described in the
document. The addendum should be reviewed prior to development of a riparian shade
monitoring program for the City of Medford.

Water Quality Vaults
Water Quality vaults are buried stormwater treatment systems that connect to storm pipe
systems. There are several manufacturers of the vaults, and all have similar products and
characteristics. This report does not recommend a specific vault because company names
and products change and site conditions vary.
Stormwater vaults can be grouped into media filtration vaults and settling vaults. Media
filtration vaults generally provide better treatment, but they tend to be more expensive to
install and maintain. Settling vaults use a variety of shapes to cause settling of
particulates. These vaults tend to be less expensive to install and maintain and usually can
be designed to treat larger flows.
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As a stand-alone treatment system, some cities require media filtration because settling
systems to not achieve desired treatment effectiveness. Settling vaults are frequently used
as pretreatment to media filtration or other types of treatment facilities. Many
communities use settling vaults as forebays to constructed wetland facilities.
Water quality vaults could also be installed in drainage collection systems in commercial
areas when upgrades and maintenance are performed. Depending on the flow and size, a
water quality treatment vault’s cost ranges from $15,000 to $40,000. For the purpose of
developing a CIP, the cost of a vault, including design and installation, is estimated to be
$100,000 in this report.

Infiltration
Although infiltration can be an effective tool for reducing stormwater runoff, the 1996
Drainage Master Plan indicated that the soils in the Medford area prevent effective use of
infiltration systems. Soils throughout the City range from Class D (low infiltration) to a
Class B (moderate infiltration). Generally soils in the upper portion of the basins have a low
infiltration, and more permeable soils are located near and adjacent to Bear Creek. Figure
4-9 shows the hydrologic groups of the soils in Medford, soil types A and B are suitable for
infiltration.
Many stormwater treatment methods are based on infiltration; in areas where soils do not
infiltrate stormwater, other methods of treatment are required. One method requires
facilities to be constructed using imported soils that do allow infiltration, with stormwater
collected by an underdrain at the downstream end.
This report does not identify areas where infiltration is allowed because of the limited sitespecific soil data available for the City. This report recommends developing criteria to
evaluate the infiltration rate for specific locations where a stormwater treatment system
relying on infiltration is planned. This will allow a site-specific analysis. Low-cost ways to
evaluate infiltration are outlined in Chapter 2 of the City of Portland Stormwater
Management Manual (Revision 3, September 1, 2004). Other methods include the Double
Ring Infiltrometer Test (ASTM D3385) or the EPA Falling Head Percolation Test.

Farm Animal Management
Medford is primarily an urban setting; however, there are some agricultural uses within
the City and in basins that drain through the City.
Farm animals contribute to erosion and increase nutrient loads in storm water. Livestock
should be kept away from areas which drain directly to stormwater collections system and
out of riparian corridors. Livestock BMPs include containment of contaminated runoff,
proper storage of manure, installation of runoff treatment systems, reduction of livestock
densities, and separation of livestock from sensitive water quality areas.
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Figure 4-9. Area Soil Types

The following are some recommended guidelines for livestock from Water Quality Model
Code and Guidebook:
•

Prohibited Areas. Livestock shall not be kept within any of the following
areas, as applicable, due to the higher intensity living environments of
these areas or the potential impact on water quality.
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–

Multi-family sub-district

–

Manufactured housing park sub-district

–

Neighborhood commercial sub-district

–

Within a riparian protection overlay

•

Minimum Lot Size. No livestock shall be kept on any lot less than one acre
in area.

•

Density. Limit the number of livestock over the age of six months that may
be maintained per acre.

•

Farm Structures. Limit the distance from the property line new barns,
stables, and other buildings or structures used to house livestock can be
located.

•

Storage of fertilizer, pesticide herbicide, or animal waste. Fertilizer,
pesticide and/or herbicide or other similar farm chemicals shall be covered
and stored at an elevation one foot higher than the 100 year flood. Animal
waste that is collected shall also be stored at an elevation one foot higher
than the 100 year flood.

BASIN-SPECIFIC ALTERNATIVES
The following discusses specific water quality alternatives for each basin. Basin specific
water quality improvements include BMPs, stream and wetlands protection and stream
restoration opportunities.

Bear Creek East
Bear Creek East is a highly urbanized basin consisting of a mixture of commercial,
multifamily housing and single family residential housing. Open space is limited in this
basin, therefore water quality improvements are limited to systems requiring little to no
surface area, such as water quality vaults or similar structural BMP facilities.
Water Quality Projects
It is recommended that water quality vaults be incorporated into major system
improvements such as the construction of the Brookhurst drainage improvement project. A
water quality vault could be installed at the downstream end of this system at Crater Lake
Avenue and Johnson Street. Other potential locations for including water quality vaults in
the storm system are:
•

Biddle and McAndrews

•

Medco Logging Road and Bullock—North Medford Interchange

•

Medco Logging Road between Bullock and Biddle

Restoration/Protection Areas
The following areas are Locally Significant Wetlands and should remain protected:
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•

South of Crater Lake Highway between White Ave and Corona Ave

•

At Spring St and Springbrook Road

Stream restoration opportunities include:
•

Restoring Baby Bear Creek as a Public Education Project. This project is in
the Parks Department budget for 2005.

Bear Creek South
Bear Creek South is approximately 86 percent developed. Land use in this basin consists
mainly of commercial and industrial use, with a small amount of single family residential
housing.
Water Quality Projects
It is recommended that water quality vaults be incorporated into major system
improvements such as the construction of the Center Drive drainage improvement project.
Water quality vaults are discussed in Appendix C.
Restoration/Protection Areas
The following areas of wetland should be protected in this basin:
•

East of Center Drive

•

Along Bear Creek west of Hwy 5 (3 wetland)

•

East of Laloma Drive

•

In the south portion of the basin east of Hwy 5 (4 wetland)

Bear Creek West
Bear Creek West a highly urbanized basin. Land use in this basin consists of mixture of
commercial, industrial, single family residential housing and some multifamily housing.
Open space is limited in this basin, therefore water quality improvements are limited to
systems taking up little to no space, such as manufactured facilities.
Water Quality Projects
It is recommended that water quality vaults be incorporated into major system
improvements such as the construction of the 6th Street and Earhart drainage
improvement projects. Water quality vaults could be installed at the downstream end of the
6th Street systems on 4th at Rouge Valley Boulevard. A vault or treatment wetland could
be constructed in the Earhart system on Earhart Street at Franquette Street. Other
potential locations for including water quality vaults in the storm system are:
•

Walnut Street at Rouge Valley Boulevard

•

Alice Street at Rouge Valley Boulevard

•

Jackson Street at Rouge Valley Boulevard
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•

8th Street at Rouge Valley Boulevard

•

10th Street at Rouge Valley Boulevard

Restoration/Protection Areas
No tributary stream or wetlands area are located within this basin.

Crooked Creek
Crooked Creek is approximately 86 percent developed. Land use in this basin consists of
mixture of commercial, industrial, and single family residential housing.
Water Quality Projects
It is recommended that water quality vaults be incorporated into major system
improvements such as the construction of the Crooked Creek near Stewart Avenue
drainage improvement project. A water quality vault could also be installed in the storm
system at Stewart Avenue and Barnett Road.
Restoration/Protection Areas
Stream restoration opportunities along Crooked Creek include:
•

Work with Stewart Meadows Golf Course to vegetate Creek Banks.

Elk Creek
Elk Creek is approximately 85 percent developed. Land use in this basin consists of a
mixture of commercial, industrial, and single family residential housing with some multifamily housing.
Water Quality Projects
It is recommended that water quality vaults be incorporated into major system
improvements such as the construction of the Lars Way drainage improvement project. A
water quality vault could be installed at the downstream end of the system on Sage Road at
Lars Way. Other potential locations for including water quality vaults in the storm system
are:
•

Berrydale Avenue east of Table Rock Road

•

Medco Logging Road at Bear Creek

The City should also investigate treatment options for runoff from the Medford Mall.
Restoration/Protection Areas
The following areas of wetland should be protected in this basin:
•

North & South of Arlington Drive (2 wetlands)

•

South of Willowbrook Drive
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Stream restoration opportunities along Elk Creek include:
•

It is difficult to follow the path of Elk Creek through the basin, much of the
creek flows through private properties and a large section is piped. The
piped section of the creek daylights and crosses Hopkins canal before
joining with Bear Creek; flow between Elk Creek and Hopkins canal should
be separated. There are many potential restoration opportunities in this
basin, including vegetating stream banks, creating set backs, and
stabilizing stream banks. Due to the complexity of this basin it is
recommended that an individual basin plan be developed for Elk Creek
Basin.

Larson Creek
Larson Creek is approximately 43 percent developed. Land use in this basin consists
mainly of single family residential housing with some commercial and multi-family
housing.
Water Quality Projects
Much of the future development in this basin will occur upstream of Phoenix Road, the City
could investigate construction of a regional detention/water quality facility for development
in this area. Cost for this facility is difficult to determine at this time; it is dependant on
many factors that are unknown at this time, such as the size of facility required and the
type of development that will occur. This work should be coordinated with the development
in this area.
Restoration/Protection Areas
The following areas of wetland should be protected in this basin:
•

Upstream of Golf Course between Hillsdale Ave and Black Oak Drive

•

Downstream of Golf View Drive (For development within wetland work
with developer to provide buffer and planting for creek and wetland)

•

Upstream of North Phoenix Road

•

For development within wetland LA-W02, work with developer to provide
buffer and planting for creek and wetland

Stream restoration opportunities along Larson Creek include:
•

Restore Creek system between Olympic Avenue and Murphy Road. This
portion is currently a concrete lined channel; consider purchasing property
along the channel to restore stream and riparian habitat. The cost to
restore this section of Larson Creek including land purchasing, removing
the concrete lining, grading and revegetation is estimated to be $800,000;
the 1996 Drainage Master Plan identified a cost of $300,854 for
improvements to the box culverts along this reach of Larson Creek.

•

Define separation of flow between East Main Canal and Larson Creek
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Lazy Creek
Lazy Creek is approximately 40 percent developed. Land use in this basin consists mainly
of single family residential housing with some commercial in the middle and western
portions of the basin.
Water Quality Projects
The McAndrews Detention/Water Quality facility should be constructed. The 1996 Drainage
Master Plan recommended a 30 acre-foot facility. Lazy Creek should be modeled with the
facility to ensure that the 25-year storm can be detained at a minimum. A low-flow channel
would flow along the bottom of the facility to keep summer flow temperatures down, and
wetland vegetation would provide water quality treatment for the water quality design
storm. Trees would be provided along the low-flow channel for riparian habitat and to
shade the stream. The water quality facility will provide for solids detention from the
development upstream of the facility. Shading the stream will prevent the water
temperature from elevating. The construction of a downstream dike and outfall structure
for this facility was initiated with the extension of McAndrews Road. The estimated cost to
complete this project, including modeling, a control structure, planting and potential
excavation, is $800,000.
An example water quality vault could be installed near the Rogue Valley Medical Center.
Restoration/Protection Areas
The following areas of wetland should be protected in this basin:
•

Downstream of Highland Drive

•

Upstream of Hillcrest Drive

•

Upstream of Cloudcrest Drive.

Stream restoration opportunities along Lazy Creek include:
•

The stream channel banks at the downstream end of Lazy Creek, south of
Bear Creek Park have little vegetation. This reach should be revegetated,
and the constructing a water quality facility at this location should be
explored.

•

The creek banks along the reach which flow through Rouge Valley Country
Club are steep and have little riparian vegetation. The City should work
with the Country Club to stabilize and vegetated the creek banks and to
practice good creek stewardship.

Lone Pine Creek
Lone Pine Creek is approximately 77 percent developed. Land use in this basin consists of a
mixture of commercial, industrial, and single family residential housing with a small
amount of multi-family housing.
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Water Quality Projects
Much of the future development in this basin will likely occur upstream of Foothill Road,
the City could investigate construction of a regional detention/water quality facility for
development in this area. Cost for this facility is difficult to determine at this time; it is
dependant on many factors that are unknown at this time, such as the size of facility
required and the type of development that will occur. This work should be coordinated with
the development in this area.
Restoration/Protection Areas
The following areas of wetland should be protected in this basin:
•

Lawndale Road and Airport Road.

•

West of Gene Cameron Way.

•

North of McAndrews Road and East of Foothill Road.

•

South of McAndrews Road and East of Foothill Road. (2 wetlands)

•

Between East Canal and Pierce Way (3 wetlands)

Stream restoration opportunities along Lazy Creek include:
•

Define separation of flow between East Canal and Lone Pine Creek

•

Define separation of flow between Hopkins Canal and Lone Pine Creek.

Midway Drainage
Midway Drainage is approximately 85 percent developed. Land use in this basin is
primarily commercial and industrial, with some single family residential housing.
Water Quality Projects
It is recommended that water quality vaults be incorporated into major system
improvements such as the construction of the Delta Waters Upgrade drainage improvement
project. A water quality vault could be installed at the downstream end of the system on
Delta Waters Road at Kingsgate Drive. Other potential locations for including water quality
vaults in the storm system are:
•

Lear Way at Cardinal Avenue

•

International Way at Butte Lateral

Restoration/Protection Areas
The following areas of wetland should be protected in this basin:
•

North of Vilas Way

•

South of Vilas Way (2 wetlands)

•

Near Hadley Drive and Schulz Road

•

West of Midway Creek (4 wetlands)
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•

East of Midway Creek

•

East of Medco Haul Road (10 wetlands)

•

Along Midway Creek East of Medco Haul Road

•

West of Crater Lake Hwy

•

At Airport West of Medco Haul Road

•

North of Medco Haul Road and Crater Lake Hwy junction (8 wetlands)

•

East of Crater Lake Hwy

•

Off Edmond Way north of Delta Water Road

Stream restoration opportunities include:
•

Revegetate streams outside of the Airport.

Summary
Table 4-10 provides a summary of the applicable water quality BMPs for each basin in the
City of Medford.
TABLE 4-10.
RECOMMENDED WATER QUALITY BMPS WITHIN MEDFORD
Basin/Project Type

Recommendation

City Wide

• Reduce impervious surface area throughout Medford
• Require sediment and erosion control permits and BMPs for all
projects disturbing 1,000 square feet or more, including singlefamily residential construction
• Adopt a requirement for post construction water quality
facilities
• Adopt stream and buffers for creeks and protected wetlands
within Medford.
• Educate property owners about farm animal management
drainage courses
• Investigate opportunities for infiltration
• Remove concrete channels where possible

Bear Creek East
Water Quality Projects
Restoration/Protection Areas

• Install Water Quality Vaults
• Protect 2 wetland areas
• Restore Baby Bear Creek as a Public Education Project

Bear Creek South
Water Quality Projects
Restoration/Protection Areas

• Install Water Quality Vaults
• Protect 9 wetland areas

Bear Creek West
Water Quality Projects

• Install Water Quality Vaults
TABLE 4-10 (continued).
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RECOMMENDED WATER QUALITY BMPS WITHIN MEDFORD
Basin/Project Type
Crooked Creek
Water Quality Projects
Restoration/Protection Areas
Elk Creek
Water Quality Projects
Restoration/Protection Areas
Larson Creek
Water Quality Projects
Restoration/Protection Areas

Lazy Creek
Water Quality Projects

Restoration/Protection Areas

Lone Pine Creek
Water Quality Projects
Restoration/Protection Areas

Midway Drainage
Water Quality Projects
Restoration/Protection Areas

Recommendation
• Install Water Quality Vaults
• Work with Stewart Meadows Golf Course to vegetate Creek
Banks
•
•
•
•

Install Water Quality Vaults
Investigate treatment options for runoff from the Medford Mall
Protect 4 wetland areas
Develop a Basin Plan for Elk Creek

• Investigate feasibility of a regional detention/water quality
facility upstream of Phoenix Road
• Protect 4 wetland areas
• Restore Creek system between Olympic Avenue and Murphy
Road.
• Define separation of flow between East Main Canal and Larson
Creek
• Include a water quality component in the construction of the
McAndrews Detentions Facility
• Install an example water quality vault near Rogue Valley
Medical Center
• Protect 3 wetland areas
• Restore Creek south of Bear Creek Park and investigate the
construction of a water quality facility
• Work with Rouge Valley Country Club to revegetate stream
banks
• Investigate feasibility of a regional detention/water quality
facility upstream of Foothill Road
• Protect 8 wetland areas
• Define separation of flow between East Canal and Lone Pine
Creek
• Define separation of flow between Hopkins Canal and Lone Pine
Creek.
• Install Water Quality Vaults
• Protect 32 wetland areas
• Revegetate streams outside of the Airport
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TABLE 4-9.
STRUCTURAL BMP SELECTION CHARACTERISTICS
Contaminant Removal Percentage
BMP
Area

Min. Head
Req’d
(feet)

Summer
Temp
Increasea

TSS

Bacteriac

2 (min)

10-20%

3-6

Yes

46-98

yes

1-2

0.5-1%

5-8

No

Infiltration Trench

yes

2-4

2-4%

3-8

Infiltration Basin

no

2-20

2-4%

Bioretention

yes

1-50

4-10%

Catch Basins and Inlets

yes

<1

none

Catch Basin Inserts

yes

<1

none

Control Structures/Flow
Restrictors

yes

Manufactured Systems

yes

1-10

none

Premanufactured Vaultsb
Storm Vault
Vortechs

yes
yes

no
limits

Multi-Chambered
Treatment Train (MCTT)

yes

Oil-Grit Separators
(Coalescent Plate)

yes

Ditches (with vegetation)

yes

Vegetated Swales

yes

2-4

10-20%

Vegetated Filter Strips

no

NA

Constructed Wetlands

no

1 (min)

Natural Streams/Wetlands

no

Vegetated Rock Filters

yes

2-5

3-5%

Underground Sand Filters

yes

2-5

Surface Sand Filters

no

Organic Media Filters
Porous Pavements

UltraUrban

Area
Served
(acres)

Ext. Detention Wet Pond

no

Underground Det. Tanks

BMP Types

O&M Costs

Effective
Life
(years)

Annual Inspection

Low

20-50

Mod to High

Frequent cleanout

High

50-100

75-99

Mod to High

Sediment & debris removal

Mod

10-15

45-70

50-90

Mod

Mowing

Mod

5-10

50

50

75-80

Mod

Mowing / plant replacement

Low

5-20

NA

10-20d

10-20d

10-20d

Low

Frequent Cleanout

Low

?

up to
90

NA

NA

NA

Low

Frequent Cleanout

Mod to High

10-20

NA

10-25d

10-20d

10-25d

Low

Frequent Cleanout

Low to Mod

NA

up to
96

NA

NA

NA

Mod

Periodic cleanout

Mod

50-100

86
80

NA
NA

high
high

48
67

NA
54

36
NA

Mod to High
Mod to High

Periodic cleanout and inspection
Frequent cleanout

Mod
Mod

50-100
50-100

No

83

NA

NA

NA

NA

95

High

Sand filter cleaning & replacement of
oil absorbent material

High

5-20

No

20-40

NA

10-20d

50-80

<10

<10

<10

Mod

Frequent Cleanout

High

50-100

Yes

0-50

NA

0-25d

0-25d

0-25d

0-25d

0-25d

Low

Frequent Cleanout

Low to Mod

2-6

Yes

30-90

NA

50-80

NA

20-85

0-50

0-90

Low to Mod

Mowing

Low

5-20

25%

Neg

Yes

27-70

NA

50-80

NA

20-40

20-40

2-80

Low

Mowing

Low

20-50

10%

1-8

Yes

65

NA

40-80

NA

25

20

35-65

Mod to High

Annual Inspection / Plant replacement

Mod

20-50

Yes

50-95

50-98

40-80

40-90

20-85

20-85

40-90

Low

Regular inspection / debris removal /
erosion control

2-4

No

95

78

NA

82

75

21-80

High

Regular inspection and cleanout

High

5-20

2-3%

1-8

No

70-90

NA

NA

43-70

30-50

22-91

High

Annual Media Removal

High

5-20

2-5

2-3%

5-8

No

75-92

NA

NA

27-80

27-71

33-91

Mod

Biannual media removal

Mod

5-20

yes

2-5

2-3%

5-8

No

90-95

90

NA

49

55

48-90

High

Annual media removal

High

5-20

no

2-4

NA

NA

No

82-95

NA

NA

60-71

80-85

33-99

Low

Semi annual vacuum cleaning

Mod

15-20

BOD

Oil &
Grease

TP

TN

Metals

Capital
Costs

NA

25-45d

NA

20-94

28-50

24-89

Mod

NA

NA

10-20d

NA

NA

NA

NA

No

75-99

60-100

70-90

NA

50-75

45-70

3-4

No

75-99

60-100

70-90

NA

50-70

2-3

No

75

NA

NA

No

20-40

NA

No

NA

NA

No

20-40

NA

4

No

NA

0.5-1%
0.5-1%

low
low

No
No

0.2-2.5

0.51.5%

4-6

1-2

<1%

3-6

1-2

10-20d

10-20d

Maintenance

Low to Mod

General Source: FHWA-EP-00-002 Stormwater Best Management Practices in an Ultra-Urban Setting: Selection and Monitoring, February 2000.
NA means Not Applicable or Not Available
a. Open systems exposed to solar radiation that do not infiltrate assumed to increase water temperature in summer.
b. Per manufacturer’s monitoring reports.
c. Schueler, Controlling Urban Runoff: A Practical Manual for Planning and Designing Urban BMPs, MWCOG, July 1987, bacteria removal data for infiltration noted bacteria as fecal coliform, pp. 1-6, 2-13. Data for other BMPs is from
FHWA; data falls within the 60%-100% removal range, and is presumed to apply to fecal coliform bacteria.
d. estimated based on 50% particulate fraction
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