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EXECUTIVE SUMMARY

This is the eleventh year for this report, which was developed to review the coordination of the major water
users in the Tualatin River Basin. The committee was named the Tualatin River Flow Management
Technical Committee. The members include Unified Sewerage Agency (USA), Tualatin Valley Irrigation
District (TVID), Joint Water Commission (JWC), Lake Oswego Corporation (LOC), and the Oregon Water
Resources Department (OWRD). This report is to give a review of the committees' activities during 1998.

The committee provides a mechanism for the coordination and management of the Tualatin River. The
members of the committee are technical staff with detailed knowledge of the specific characteristics of the
flow in the Tualatin River. An expanding on-going flow monitoring system has provided valuable
information for management of stored water and natural flow availability in the basin. Since the issue of
water quality has come to the forefront, the monitoring system has been an excellent example of inter-agency
coordination.

The committee meets monthly year-around to review flow and reservoir supply conditions. The attached
hydrographs show the differences between 1997 and 1998 (See Appendix A).

The summer had wet months of May through July and streamflows for the main Tualatin and tributaries
remained above average. The summer months had higher than average precipitation during May and June.
May recorded 4.56 inches which is 213% of normal and June recorded 0.96 inches, which is 63% of normal at
Scoggins Dam. The summer was drier than 1997 with below average rainfall in June, July August and
September. Important to mention is the fact that August had no measurable rainfall at Scoggins Dam. Rains
began in October and recorded 4.51 inches of rain, which is 130% of normal. The contract holders of
stored water from Scoggins Reservoir started releases later and stopped early than last year.

Even in 1998 the 1996 flood event and subsequent events have caused the members of the committee to
assume another role within the Tualatin Watershed. The role of providing flow information during flooding
events. This record storm event occurred due to unique conditions and caused flows reached all time record
levels at several stations. Other events occurred that demonstrated the need to continue information sharing
and coordination. Another major issue that will likely impact the management of the Tualatin River is the
Endangered Species Act (ESA) listings of Steelhead and Spring Chinook by the National Marine Fisheries
Service (NMFS). These listing will influence decisions by the committee participants. The listing decision
was issued in early March 1999.
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Figure 1. Tualatin River Basin.




BACKGROUND

The Tualatin River Basin comprises an area of 712 square miles situated in the Northwest comer of
Oregon and is a subbasin of the Willamette River. The headwaters are in the Coast Range and flow in a
generally easterly direction to the confluence with the Willamette River. The basin lies almost entirely in
Washington County. The Tualatin River is 83 miles long and has a very flat gradient for most of its

length.

The mountain reach (River Mile 85 - 58) is steep with an average gradient of 80 feet per mile. At RM
78 water released from Bamey Reservoir (which is on the Middle Fork of the North Fork of the Trask
River) enters the Tualatin River via an aqueduct over a low Coast Range divide. Barney Reservoir
(capacity 4,040 acre-feet) stores water for the Cities of Hillsboro and Forest Grove. Water is released
during the summer low-flow season to supplement shortages in natural flow. At RM 73.2 water is
diverted by the City of Hillsboro at the Cherry Grove Intake, for municipal and industrial purposes.

River Mile (RM) 60 is the confluence of the Tualatin and Scoggins Creek. In the early 1970's the
Bureau of Reclamation built an earthen dam on Scoggins Creek. The reservoir has an active storage
capacity of 53,640 acre-feet. Scoggins Reservoir (Henry Hagg Lake) is a multipurpose facility with
contracted water for irrigation, municipal and industrial, and water quality uses. Recreation is a major
activity during the summer months on the reservoir. During the winter it serves as a flood control
structure.

Near RM 5 on Scoggins Creek, the Tualatin Valley Irrigation District (TVID) operates the Patton Valley
Pump Station. This pump station can divert water via a low-pressure pipeline into the upper Tualatin
River above the city of Gaston. The water is released at two outlets, one at RM 63.2 and the other at
RM 64. This water is used to serve irrigators in the Wapato Improvement District (Onion Lake) and
TVID users upstream of the Scoggins confluence.

The meander reach (RM 58 - 33) has an average gradient of 2.8 feet per mile. The Springhill Pumping
Plant (SHPP), the largest diversion facility on the river is located at RM 56.3. The Tualatin Valley
Irrigation District (TVID) and the Joint Water Commission (JWC) jointly operate this pump plant. Both
TVID and JWC have natural flow water rights that are used in the early part of the season and release
contracted stored water from Scoggins Reservoir to augment declined natural flow in the summer.

Tualatin Valley Irrigation District (TVID) is the agricultural water service agency, which serves
approximately 20,000 acres of irrigated cropland. They have a pumping capacity of approximately 140
cubic feet per second (CES) or 90 million gallons per day (MGD) at the SHPP. The TVID pumps into a
pressure pipeline irrigation system that serves about 10,000 acres of irrigated cropland. The remaining
10,000 acres are served directly from the Tualatin River.

The JWC serves as the municipal water purveyor for the cities of Hillsboro and parts of Beaverton and
Forest Grove. Their SHPP capacity is approximately 45 CFS (30 MGD).
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The Unifted Sewerage Agency (USA) provides sanitary and stormwater services to the urban areas of
Washington County. The USA has two major wastewater treatment plants that have permits to discharge
water during the summer into the Tualatin River. During the months of May to October, the Rock Creek
facility discharges at RM 38.1 and the second facility, Durham discharges at RM 9.4. Each has an average
release of 23 CFS (15 MGD). The USA also releases storage water from Scoggins Reservoir for flow
augmentation during the seasonal low flow periods. The goal is to maintain 150 CFS (100 MGD) at the
Tualatin River at Farmington Road Bridge Gage (RM 33.3).

The reservoir reach (RM 33 - 3.4) has an estimated gradient of 0.05 feet per mile. This reach winds through
the basin with a very slow travel time. The reach has several deep pools and is very different in appearance
than the upper reaches. The Lake Oswego Corporation (LOC) through the Lake Oswego Canal diverts a
portion of the Tualatin flow at RM 6.7. A headwork structure regulates the flow into this mile long canal
that feeds into Lake Oswego. The water is used to generate power below the dam at the East End of Lake
Oswego. The Lake Oswego Corporation has a natural flow water right with a priority date of 1906 for 57.5
cfs and 500 acre-feet of contracted stored water for consumptive uses from Hagg Lake. At RM 3.4, a
combination diversion dam\fish ladder structure is used during low flow periods to elevate the Tualatin River
enough to divert the flow at the canal. During most of year, the river elevation is adequate to allow diversion
of the LOC water right; however, in the summer flashboards are installed to increase the water level. This
dam raises the Tualatin 2-3 feet and affects the water surface elevation for about 25 river miles. The slow
movement of the water causes this reach to act much like a lake.

The riffle reach (RM 3.4 - () has an average gradient of 10 feet per mile. The Tualatin flows through a short
reservoir section and drops into a narrow gorge in the City of West Linn to the Willamette River. The mouth
of the Tualatin is just upstream from the Willamette River Falls at Oregon City.

Rainfall in the Tualatin Basin ranges from 110 inches on the eastern slopes of the Coast Range to 37 inches
in the southeastem area of the drainage basin. The amount of stream flow from snow is minimal. The peak
months for rainfall are November through February while the driest months are normally June through
October. The peak streamflow month is usually February, and the lowest streamflow month is August.
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INFORMATION AND DATA COLLECTION SYSTEM

The Tualatin River Flow Management Technical Committee meet monthly from February through
November. The meetings focus mainly on the review of the hydrographs and current status of the
reservoirs. A variety of other water issues and problems are discussed. Each member updates the
committee on any changes that could impact the flow management of the Tualatin. Minutes are
recorded and reviewed at the next meeting.

A coordinated information system was developed to provide flow information to all members of the
committee., Because use or release of water by any one of the entities can impact the other users,
coordination of flow information is an important aspect of the committee's work. The data is collected
by field staffs of the cooperating entities or from the Corps of Engineers via telemetry. A system of
gaging stations, precipitation and other flow monitoring equipment has been developed during the past
several years to monitor the flows on the Tualatin and the major tributaries. Significant releases and
diversions are also monitored. The data collected is relayed to the local Watermaster office on a weekly
basis. The data is downloaded from the Watermaster's office to USA's mainframe computer.
Hydrographs (Appendix A) which show the previous year and current year’s data, were developed to
identify and address problems related to the flow. Rainfall is shown as total weekly accumulation and
three stations are currently being graphed.

A second set of hydrographs (Appendix B) was developed to show the available natural flow at various
points on the mainstem of the Tualatin. These graphs depict the volume of natural flow by taking the
measured flow and subtracting the storage flow. The storage flow is calculated on the releases from
Scoggins (Hagg Lake) and Trask (Barney) Reservoirs. An evaporation loss factor reduces the storage
flow and is based on an estimated loss of 0.25 percent of the flow per river mile. The main purpose for
calculation of the natural flow is to determine when natural flow is no longer adequate in various river
reaches. The key point in the analysis of the graphs is to detect when the available natural flow is below
zero. When the natural flow graphs show flows less than zero, the reach does not have adequate water
to serve all users and regulation is needed. Regulation is handled by the local Watermaster office and is
done on a priority basis as required by Oregon Water Law.
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1998 ENTITIES REPORTS
UNIFIED SEWERAGE AGENCY by Carlo Spani

Unified Sewerage Agency’s (USA) 1998 flow management season was the shortest on record at 87
days. This was the result of wet spring weather combined with the flow augmentation from Barney
Reservoir. During the 1998 season all of the Tualatin River flow targets were met or exceeded.

On May 8, 1998, USA requested permission from the Bureau of Reclamation (BOR) to vary from the
stipulated release schedule and instead, release water based on maintaining a target river flow at the
Farmington gage. USA also requested that the BOR again consider allowing USA the option to
purchase 3,000 to 6,000 acre-ft. of additional storage water. On July 17, 1998, the BOR approved the
variance from the proscribed release schedule and said it would evaluate the possibility of a sale of
additional water to USA later in the release season.

The 1998 USA release from Hagg Lake began on August 12, 1998. The late Hagg lake release date was
due, in part, to the release for water quality of 30 CFS from Bamey Reservoir. This 30 CFS release was
a portion of a total 68 CFS diversion from Barney Reservoir water to the Tualatin River that took place
from mid July through the end of August.

The 1998 target river flows were 120 CFS on a monthly average basis for the months of June and July.
The August through mid September target was 150 CFS. From mid September through the end of the
release season the target flow range was 200 CFS up to 250 CFS. The end of the release season occurs
when the Farmington flow is consistently above 500 CFS.

Flows at the Dilley gage approached and occasionally exceeded 250 CFS during the 1998 release season.
As the needs of the Scoggins Dam contractors increase over the next few years, the limited through-put
capacity of this reach in the Tualatin River may become an issue that will need to be addressed

Consistent rainfall during the first week of November 1998 allowed USA to halt its release effective
November 7, 1998. The total USA release season lasted 87 days and used 75% of USA’s total water
allocation.
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Table A.
Water Released from Scoggins Reservoir
for Water Quality (Acre-ft.)

Max. Available 1998 Available Consumption
Storage 12,618 12,618 9,535
Naturatl
Flow 4,282 0 0
Credit
Purchased
Water 3,000 0 0

9,535 *

* Release Season — August 12, 1998 to November 7, 1998 (87 Days)

Table B.
1998 River Flow Data Summary
(Cubic Feet per Second)

Farmington Farmington Farmington USA Release

Daily TDMA** Monthly Monthly
Month Min/Max Min/Max Average Average
June 244/817 266/594 394 0
July 169/286 185/337 213 0
August 145/220 154212 174 20
September 152/345 165/255 199 68
October 164/421 190/323 246 53
November 235/574 219/365 * 365 *74
Minimum 145 154
Maximum 817 594
Average %222 *55

* Data limited to release period (August 12 ~November 7)
**TDMA = 7 Day Moving Average
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TUALATIN VALLEY IRRIGATION DISTRICT by Wally Otto

The Tualatin Valley Irrigation District (TVID) supplies irrigation water to about 17,000 acres of land in
Washington County. Two delivery systems are used to provide water service to the patrons, the river
system and the pipeline system. The river system involves patrons withdrawing their water directly from
the Tualatin River and several of its tributaries. This water is diverted for agricultural uses and each
pump is monitored by District personnel at 2 metering station located immediately above the pumping
facility. The second and largest system is the pressurized pipeline. Water is diverted from the Tualatin
River at the Springhill Pump Plant located at river mile 56.1. Up to nine pumps are used to lift the water
to a 600,000-gallon storage tank located on nearby Femnhill. From this location, most all water is
delivered by gravity to the West toward Gaston and back to highway 6, to the North to Banks and the
North Plains area and to the East to highway 219. This system provides up to 150 psi to each customer
depending on the elevation of the specific turnout. TVID has a contract for water storage behind
Scoggins Dam with the United States Bureau of Reclamation. This water is used to augment flows in
the Tualatin River when the natural flow in the river is no longer adequate to meet the District’s demand.
Some years the stored water has been needed as early as the first week of May and other years have
been wet providing adequate supplies from the river until early July. In 1998, storage water was
released from Scoggins Dam for TVID beginning on June 18 and continued until Oct 31, 1998. The
irrigation season is May through September with provision made so that individual irrigators can extend
beginning in April and lasting through October if needed. The total amount delivered from storage for
the District was 14,756 acre-feet for the 1998 irrigation season.

TVID is also in the process of certifying its water rights or “Final Proof” of the 17,000 acres it serves.
The Oregon Water Resources Department completed the field survey in 1996 and TVID has since
developed a Geographic Information System (GIS). This system will be crucial for individual water
right holders to verify the accuracy of their lands receiving water. The process will take 3 — 4 years to
complete. The GIS will also be very important tool for the District and its patrons to use each Spring as
they identify on the ortho (arial) photos all lands each irrigator plans to apply water to that year.
Identification of the specific lands receiving water is required annually by the Oregon Water Resources
Department.

The Irrigation District under contract with the United State Bureau of Reclamation operates and
maintains Scoggins Dam. All operations have been routine in nature during the 1998 season with the
usual flood control in winter and delivery of water to all Contractors during the Summer as listed in
Table C.

The total amount of precipitation received during the water year at Scoggins Dam was 71.48” or 142%
of normal. Significant flood events occurred in November, January and again in February. During these
periods, the Dam provided flood control relief on the Scoggins and Tualatin river systems. All water
from the Scoggins watershed, except the minimum discharge required was held and released after each
event had subsided on the Tualatin river in the Dilley area.

A new office was completed at the Dam during 1998 along with a computer system upgrade. In
addition, a building housing an upgraded emergency stand-by generator was constructed. The stand-by
unit has been installed and is currently being connected and prepared for operation. All equipment is
Y2K compliant and Project operating systems have been tested and are operable if electrical power is
available.
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Table C - 1998 Scoggin Reservoir - Hagg Lake Deliveries

Storage Water Contractors Volumes Used (Acre-ft)
Tualatin Valley Irrigation Dist. 14,756

Unified Sewerage Agency 9,407

Lake Oswego Corp. 499

City of Hillsboro 4,522

City of Forest Grove 818

City of Beaverton 3719

Other Contracts 878

Total 34,599

TABLE D — Water Year Precipitation (October — September)

Precipitation Amounts (inches) for 1998 Water Year at Scoggins Dam

October 1997 8.57 May 4.56
November 9.32 June 0.96
December 4.41 July 0.24
January 1998 14.18 August 0.0
February 9.08 September 1998 0.91
March 6.26

April 231 Total 60.8

TABLE E -- 1998 Scoggin Dam Annual Precipitation Data (January — December)

1998 Precipitation at Scoggin Dam

Month Tches | | Normal || Month Cnches | Normal
January 14.18 191% July 0.24 44%
February 9.08 157% August 0 0%
March 6.26 115% September 0.91 52%
April 231 63% October 4.51 130%
May 4,56 213% November 152 191%
June 0.96 63% December 13.27 143%

Total 71.48 142%
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HILLSBORO-FOREST GROVE-BEAVERTON-TUALATIN VALLEY WATER DISTRICT -
JOINT WATER COMMISSION by Karl Borg

The Joint Water Commission supplies drinking water to the Cities of Hillsboro, Forest Grove, and Beaverton,
as well as Tualatin Valley Water District. We all are aware of the growth these areas have experienced. This
growth can also be witnessed by the increases in our water plant production. Our average daily flow for 1997
was 19.8 million galions per day. The average daily flow for 1998 increased to 23 million galions per day.

The Barney reservoir expansion project is winding down. The project manager continues to determine
both the timing and quantity of our releases from Bamey reservoir. We started out the season at a higher
than normal elevation and ended at an elevation that was higher than the past couple of years. The
season was marked for us by an unusually intensive drawn down from late July to late August. This
drawdown was for one of the sub-contractors.

Scoggins reservoir releases were generally lower this year primarily due to the intense drawdown of
Barney during the warmest part of the summer.

We have continued to use a Portland State student in the Limnology program, Migel Flores, to help
gather water quality data at both Scoggins and Barney Reservoirs.

We would like to extend our thanks to all the Flow Management Committee members for all their efforts
and support.

Table F
1998 Scoggins Dam releases for the Joint Water Commission
(Acre-Feet)
Month Beaverton Hillsboro Forest Grove Total
June 137 333 48 518
July 631 781 179 1,591
August 609 714 252 1,575
September 1317 2091 262 3,670
October 811 603 77 1,491
November 214 0 4] 214
Total 3,719 4,522 818 5,059
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Table G
1998 Barney Reservoir releases for the Joint Barney Commission

(Acre-Feet)
Month Beaverton  Hillsboro  ForestGrove TVWD USA  Total
June 283 0 0 231 0 514
July 675 794 75 552 1213 3309
August 742 996 0 614 1566 3918
September 0 0 0 327 0 327
October 0 0 0 188 0 188
Total 1700 1790 75 1912 2779 8256

LAKE OSWEGO CORPORATION by Bob Storer

The Lake Oswego Corporation (LOC), a nonprofit corporation owns and operates the lake. The LOC
was formed in 1942 when the Oregon Iron and Steel Company, then owner of the Lake, deeded to the
LOC the bed of the lake and the rim around the lake with restrictions. Water quality improvement is one
of the top priorities for the Lake Oswego Corporation (LOC). One of the keys for improving lake water
quality is to reduce the pollutant loads that enter the lake. The two largest phosphorus loading sources to
the lake are the Tualatin River generally from May 1 through October 15 and stormwater runoff from the
Lake Oswego drainage basin generally from October 1 through May. The following information about
Oswego Lake and its watershed was obtained from data collected during 1998 and a report produced by
LOC’s 1998 summer graduate intern, Ms. Kate Wolf.

Introduction

Lake and Watershed Characteristics

Oswego Lake is 400 acres in size and approximately 3-miles in length. The surface area of the lake is
1,630,220 m2 and the volume is 12,716,800m3. The maximum depth is 16.7m and the mean depth is
7.8m.

Lake Oswego is a private reservoir located 8 miles south of Portland. The lake has three main basins
and two human-made canals. The LOC owns and operates three dams (diversion, headgate, and main
dam) and a hydroelectric power generation plant. There are two distinct watersheds that feed the lake.
The “natural” drainage basin located within the City of Lake Oswego is 19.4 km?2 and is highly
urbanized. The Tualatin River drainage basin is 1,842 km2, and is composed primarily of agricultural
and forests lands with increasing urban areas.

Inflows and Water Characteristics

Water flows into the lake from the Tualatin River via the headgate and a 1.5-mile main canal from a
computer operated telemetry system. The LOC has one of the oldest water rights on the Tualatin River.
The flows in the main canal have been voluntarily reduced during the past couple of years due to fishery
and water quality concerns. The headgate is currently operated from around May 1 through October 15.
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During the summer months, panels in the diversion dam on the Tualatin River are raised to allow for
withdrawals during the low flow period. The LOC began a flow-monitoring program during the spring
of 1998 for development of a Tualatin River stage/headgate opening-discharge relationship and
operational curve,

Water also flows into the lake from the 60 storm drains, creeks, and other drainage basins located within
the City of Lake Oswego. Many of these “small” drainage basins produce significant runoff volumes
during the wet season.

Water outflows from the lake via evaporation and is discharged out of the lake via the LOC’s penstock
and powerhouse. When an emergency exists or the powerhouse and penstock is down for repairs, water
can be discharged through the dam via the sluice gate or by removing stop logs.

Lake & Watershed Water Quality

During 1998, LOC’s summer graduate student intern performed a nonpoint pollution study on
Springbrook Cr. Springbrook Cr. is the largest inflow to the lake other than the Tualatin River via the
main canal.

Springbrook Creek

The water quality of Springbrook Creek is degraded due to excessive stormwater runoff, in-stream
erosion, and nonpoint source pollution. Kate Wolf’s report was prepared to assess nonpoint pollution
and sediment sources in Springbrook Creek and to recommend stormwater treatment facility types and
locations. Ten recommendations from her report includes: 1) implementation of construction best
management practices; 2) enforcement of erosion prevention and sediment control measures; 3)
development of a public awareness program; 4) riparian zone enhancement; 5) culvert outfall
stabilization; 6) in-stream erosion prevention and streambank stabilization; 7) design and construction of
stormwater retention/detention (R/D) facilities; 8) design and construction of phosphorus reduction
facilities (PRFs); 9) water quality/quantity monitoring programs; and 10) sewage inspections and capital
improvement programs.

Stormwater Monitoring

Beginning in October 1998 the LOC initiated a stormwater runoff water quality monitoring program.
This program consists of monitoring 17 of the largest inflows to the lake during storm runoff events.
From October 1998 through January 1999, seven storms were sampled. Additional storm runoff events
will be targeted through the spring of 1999. Variables that are measured generally include nutrients,
solids, and flow. The city of Lake Oswego is cooperating with the LOC with partial funding of this
program. Initial results reveal extremely poor water quality conditions with high concentrations of both
solids and nutrients in most all sampled inflows.

Lake Oswego

Lake Oswego is considered a eutrophic waterbody based on high levels of phosphorus and chlorophyll a,
and low clarity. The two shallower basins (West Bay and Lakewood Bay) are much more productive
than the main lake. These two smaller basins do not stratify like the main lake. Lake Oswego is a water
quality limited waterbody with pH levels and chlorophyll a concentrations that typically do not meet the
state water quality standards.
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Phytoplankton blooms are becoming more frequent and severe. During 1998, blue-green algae
dominated the phytoplankton community very early in the growing season. By May 1998, they
comprised 75% of the phytoplankton population. This was consistent throughout the season with only
the species of blue-green algae that would change and become dominant from one sampling session to
the next.

In July 1998, Microcystis aeruginosa, a blue-green algae was observed on the surface in several areas
throughout the lake. Some blue-green algae, or cyanobacteria produce toxins or poisons. Eventually the
toxins break down and are destroyed naturally. Ingesting the algae while they are still poisonous can
cause serious illness. Signs of a toxic bloom may include: 1) large numbers of dead fish, waterfowl or
other animals; 2) sudden unexplained sickness or death of a cat or dog, especially if it has algae on its
mouth, legs or feet; and 3) a skin rash on humans after being in the water.

The Microcystin toxins are produced and contained inside the Microcystis cells, and are released into the
water when the cells die and disintegrate. Also, since cells are very small, they can be ingested along
with the water. There are two types of toxins produced by strains of blue-green algae: 1) neurotoxins
affect the nervous and respiratory systems; and 2) hepato-toxins affect the liver.

The heaviest scum layer areas were initially observed in Lakewood Bay. On July 3 four dead adult
Canadian geese were found in Lakewood Bay. Analysis of goose livers at a local hospital found no
toxicity. Scum and raw water samples were tested weekly for toxicity. A water quality alert flyer was
sent to all LOC shareholders and easement members. Although toxins were detected in the samples,
they were not considered to be at high levels, and the Oregon State Department of Health did not issue
any formal public health advisories.

Management

The LOC continues to collect hydrologic and water quality data to better understand the lake and its

watershed. Future management objectives include:

« Construct water and nutrient budgets for the lake.

¢ Develop an updated mass balance model.

e Assess nutrient loads from the canal and apply political pressure on the City and other regulatory
agencies for compliance with their NPDES permit and TMDL requirements.

¢ Work with the City to place a higher priority on and implement stormwater management controls
within the Springbrook and Lost Dog Creek basins and other priority problem areas.

e Work with the City to reduce the hydraulic overloads and resulting sewage overflows, and

¢ Expand educational programs to all lake and watershed residents

OREGON WATER RESOURCES DEPARTMENT by Darrell C. Hedin, Tualatin Basin
Watermaster

Flow management activities conducted by the Tualatin Basin Watermaster’s office included the monitoring
of stream flows and the regulation of water withdrawals. A gaging network provides information on water
availability and is the framework for regulatory actions on water use. This information is vital to making
decisions and coordinating releases from Scoggins and Barney Reservoirs. Staffing to operate the system
of gages is a cooperative funding effort by the agencies with contracted water in Scoggins Reservoir. Table
J lists the Tualatin River gaging stations that supplied the information for this report.
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The Tualatin Basin WRIP (Water Right Information Program) is used to locate legal water users when regulatory
actions on water use are necessary. WRIP development continued with the addition of Scoggins Creek and
McKay Creek drainage basins. All surface water rights in these basins are now entered in a relational database.

Information includes water rights by individual tax lot, by priority date, and diversion points by river mile. The
database allows the generation of a report of water right holders for any reach of the stream by priority date.
Water users can be targeted for informational mailings or regulatory actions related to their area. Work continues
on adding tributaries to this database during the off season,

Gaging stations provide supply information and the WRIP database provides demand information. By knowing
both supply and demand, it is easier to decide who is entitled to natural flow, thereby protecting senior out-of-
streamn and instream water rights. Table H summarizes 1998 regulatory activity.

. The stream temperature monitoring program that began in 1997 was expanded to include a total of 17 sites in

1998. The sites range from the headwaters of the Tualatin River above Barney Reservoir outfall at river mile
78.25 to the Tualatin River at West Linn, river mile 1.75. Readings were taken at 30 minute intervals during
the period May 13 to October 20. The data and associated graphs are included in Appendix E.

TABLE H

1998 OWRD Tualatin Basin Surface Water Regulation Summary
DATE STREAM REGULATED PRIORITY DATE
JUNE 18 Tualatin River and tributaries above Dairy Creek 2/1/63
JULY 31 Tualatin River and tributaries below Dairy Creek 10/8/76
AUGUST 19 Tualatin River and tributaries above Scoggins Creek 1/1/40
SEPTEMBER 2 Tualatin River and tribs between Dairy and Scoggins 5/9/39
SEPTEMBER 4 Tualatin River and tribs above Scoggins Creek 8/15/30
SEPTEMBER 30 Tualatin River Basin End of Season Notices
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Table J

Tualatin Basin 1998 Streamflow Gages

Stream Stream Mile Type
Beaverton Creek @ 216th 1.2 Staff
Beaverton Creek @ 170th 5.0 Staff
Bronson Creek @ Bronson Rd 21 Recording
Bronson Creeck @ West Union 3.1 Staff
Bronson Creek @ Saltzman Rd 5.1 Recording
Cedar Mill Creek @ Jenkins Rd 2.2 Staff
Chicken Creek @ Scholls/Sherwood 23 Staff
*Dairy Creek at Hwy 8 21 Recording
EF Dairy Creek at Dairy Cr Rd 12.5 Staff
WF Dairy Creek @ Banks 7.7 Staff
WF Dairy Creek @ Evers Rd 1.9 Staff
Dawson Creek @ Brookwood Rd 0.7 Recording
Dawson Creek @ Shute Rd 22 Staff
Fanno Creek @ Durham Road 1.2 Recording
Fanno Creek @ Tuckerwood 7.3 Staff
Fanno Creek @ Scholls Ferry nr Allen 5.4 Staff
Fanno Creek @ 56th 12.6 Recording-USGS
*Gales Creek @ Hwy 47 24 Recording
Gales Creek @ Clapshaw Rd 12.4 Staff
Hall Creek @ 107th 0.7 Staff
Hedges Creek Wetlands {(elevation only) Recording
Johnson Creek @ Davis Rd 13 Staff
McKay Creek @ Hornecker Rd 22 Staff
McKay Creck @ Northrup Rd 153 Staff
EF McKay Creek @ Dixie Mtn Rd 0.6 Staff
Oswego Canal (from Tualatin R} 6.7 Recording
Rock Creek @ Hwy 8 1.2 Recording
Rock Creek @ Quatama Rd 49 Staff
Sain Creek ab Scoggins Res 1.6 Recording
*Scoggins Creek abv Scoggins Res 8.0 Recording
*Scoggins Creek blw Scoggins Res 4.8 Recording-USGS
Summer Creek @ Fowler School 02 Staff
Tanner Creek abv Scoggins Res 1.6 Staff
Tualatin River blw Lee Falls 70.5 Staff
*Tualatin River @ Gaston 63.9 Recording
*Tualatin River @ Dilley 58.8 Recording-USGS
*Tualatin River @ Golf Course Rd 51.5 Recording
Tualatin River @ Hwy 219 4.4 Staff
*Tualatin River @ Rood Bdg 384 Recording
*Tualatin River @ Farmington 333 Recording
Tualatin River @ Elsner 16.2 Staff
*Tualatin River @ Tualatin (elevation only) 8.1 Recording
*Tualatin River @ West Linn 1.8 Recording-USGS
Wapato Canal (from Tualatin R} 619 Staff

e Telemetry
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WATER QUALITY INFORMATION SUMMARY -UNIFIED SEWERAGE AGENCY (USA)
By Jan Miller

STATUS OF TUALATIN RIVER -- WATER QUALITY RELATIVE TO THE TOTAL MAXIMUM
DAILY LOAD (TMDL) for PHOSPHORUS

Point Source Waste Load Allocations (WLA) & Nonpoint Source Load Allocations (LA)

In 1988, a total phosphorus TMDL was established for point and nonpoint sources in the Tualatin Basin.
Since 1989, the wastewater treatment plants have been upgraded and a surface water management plan
adopted. The point sources met their WLA on schedule. The nonpoint sources are not meeting LA. The
compliance schedule for the nonpoint sources has been extended to May 1, 2000. Tables on the following
pages describe the conditions in the Tualatin Basin relative to the TMDL. All calculations were done as
specified in the TMDL documents or the specific water quality standard using data from the USA
monitoring program unless otherwise noted.

The first table on Status of the Tualatin River - Total Phosphorus TMDL shows the monthly median total
phosphorus for the sites that have assigned TMDL criteria or are required monitoring sites. Very few of the
sites met their TMDL criteria.

The second table shows the three-month stratified mean for chlorophyll @ at the required monitoring sites.

When chlorophyll 4 is above the 15 pg/L guidance level in rivers, studies must be conducted to determine
if the guidance level is being exceeded due to anthropogenic factors and if the beneficial uses of the river
are being impaired by the high algal concentrations. High levels of algae have a negative impact on the
beneficial use of agsthetic quality. High levels of algal production can result in low dissolved oxygen (DO)
levels and high pH leveis. These both impact the beneficial use of resident fish and aquatic life. Total
phosphorus was identified as an anthropogenic cause of the high levels of chlorophyll ¢ in the Tualatin
River.

The third table shows the results of the continuous (DQO) monitor that the U.S. Geological Survey (USGS)
maintains at the Lake Oswego diversion dam at river mile 3.4, Dissolved oxygen is a primary indicator of
water quality. Traditionally, DO was measured during sample collection. This single value does not give a
complete picture of the conditions that the aquatic organisms are exposed to during the day. Dissolved
oxygen can change dramatically over the course of a day during an algal bloom. Continuous DO readings
provide a better indication of the health of the river. Values drop below the criteria for various reasons.
Oxygen levels can drop due to high ammonia levels, due to the decomposition of algae when they die, when
the algae are washed out due to high flows, or due to temperature changes that cause the slow-moving
stratified sections of the river to "turn over”". When the river “turns over”, water from the bottom of the
river, where there is high sediment oxygen demand (and therefore very low DQO), mixes with the upper
layers of water causing significantly lower DO levels. Before July 1996, the criterion for DO was 6.0 mg/L.
The current criterion for DO for cool water streams has the following three components: greater than 6.5
mg/L based on a 30-day mean, greater than 5.0 mg/L based on a seven (7)-day minimum, greater than 4.0
mg/L based on a daily minimum.
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The third table also shows the results of another primary indicator of water quality, pH. The pH criterion
for the Tualatin River is 6.5 to 8.5. During algal blooms, the pH goes up during the day (as a result of the
chemical reactions that take place during photosynthesis), then drops back to neutral during the night. The
daylight pH increases can cause the criterion to be exceeded.

The values that do not meet a given criterion or guidance level are shaded on all three tables.
Status of the Tualatin River - Point Source Waste Load Allocations & Non Point Source Load Allocations

- Total Phosphorus shows the various phosphorus inputs to the Tualatin River in terms of waste load
allocation (WLA) for point sources and proposed load allocation (LA) for nonpoint sources.

The first table shows the point source discharges compared to their WLA. These two point sources are the
two USA summer-discharging wastewater treatment plants, Rock Creek treatment plant (river mile 38.1)
and Durham treatment plant (river mile 9.6). The allowed total phosphorus load is tied to the river flow at
the Farmington gauge (river mile 33.3) and the treatment plant flow. USA has stored water in Hagg Lake
that it releases to improve water quality in the Tualatin River, USA's goal is to release this water to maintain
between 120 and 150 CFS at the Farmington gauge until late summer. From mid September until November
30 the goal is between 150 and 200 CFS. The stored water in Barney Reservoir was available for release
in the summer of 1998. To help the Joint Water Commission lower the reservoir for maintenance, USA’s
stored water and the Joint Water Commission’s water quality allocation were released at a rate of 30 CFS
from July 13 to August 29, 1998. The treatment plants met their WLA by releasing fewer pounds of total
phosphorus than is allowed by their WLA.

The second table shows the tributary loads compared to the proposed nonpoint source LA. With the
exception of Scoggins Creek (Hagg Lake Reservoir is the source water), the tributaries rarely meet the
proposed LA.

The values, where the WLA or the proposed LA is not met, are shaded on both tables.
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STATUS OF THE TUALATIN RIVER - TOTAL PHOSPHORUS TMDL

1998 TOTAL PHOSPHORUS mg/L MONTHLY MEDIAN {Complionce or Required Monlioring Site)
RIVER TMDL SAMPLES/ MAY JUNE JULY AUG SEPT OCT
TUALATIN RIVER MILE MONTH
CHERRY GROVE 715 0.02 2 0.013 0.013 0.013 0.013 0.013 0.013
DILLEY 61.2 0.04 2 0.022 0.020
GOLF COURSE 528 0.045 2 0.037
ROOD ROAD 38.1 0.05 2 ;
FARMINGTON 333 0.07 1
SCHOLLS 274 0.07 2
ELSNER 16.5 0.07 5
BOONES FERRY 8.7 0.07 2
STAFFORD 54 0.07 5
TRIBUTARIES
SCOGGINS CREEK 60 0.06 2
GALES CREEK 56.8 0.045 2
DAIRY CREEK 4.7 0.045 2
MCKAY CREEK 44.7 0.045 2
ROCK CREEK 38.1 0.07 2
CHICKEN CREEK 15.5 0.07 2
FANNO CREEK 93 0.07 2
1998 CHLOROPHYLL a ug/L Three Monih Strafifled Mean {Excluding May and June) (Required Monlioring Slies)
RIVER wa MAY MAY- MAY- JUNE- JULY- AUG-
TUALATIN RIVER MILE GUIDANCE JUNE JULY AUG SEP OoCT
ROOD ROAD 39.1 15 5.0 4.7 44 3.9 3.7 4.0
FARMINGTON 333 15 5.5 4.6 39 4.1 39 4.5
SCHOLLS 271 15 44 5.0 52 6.7 59 57
ELSNER 16.5 15 53 8.4 132
BOONES FERRY 8.7 15 6.9 2.8
STAFFORD 54 15 6.2 9.0
TRIBUTARIES
DAIRY CREEK 447 15 586 82 82 3.7 4.1 4.1
ROCK CREEK 38.1 15 37 3.0 2.4 1.5 12 1.2
CHICKEN CREEK 15.5 16 1.5 1.4 16 1.3 1.3 1.0
FANNO CREEK 9.3 15 53 5.0 3.1 2.8 24 2.4
Tabutades are sampled near thelr confluence with the Tualatin River.
River mile Indicates whare on the Tualalin River a iibutary intersects.
"Less than” values are used In the calculations at half thelr vatue (0.5 fimes the detection limit).
1998 USGS CONTINUOUS MONITOR (River Mile 3.4) HOURLY READINGS
MAY JUN JUL AUG SEP oCT
DISSOLVED OXYGEN mg/L (Number of days critedon not mat) 0 1] 0 0 0 0
30-Day floaling average of the dally DO mean < 6.5 mg/L 0 0 0 0 1] 0
7-Day floating average of the daily minimum DO < 5.0 mg/l 0 0 0 0 0 0
Daily minimum DO < 4.0 mgA 0 0 0 0 0 0
H
g Percent of time greater than 8.5 0 1] 4] 1] 1] 0
Percert of time leas than 6.5 1] [1] [1] 0 [1] 0

Shading indicates that a criterion or guidance level was not met.
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STATUS OF THE TUALATIN RIVER
POINT-SOURCE WASTELOAD ALLOCATION & NONPOINT SOURCE LOAD ALLCCATION

TOTAL PHOSPHOROCUS
1998 TREATMENT PLANT WASTELOAD ALLOCATION (WLA)
SITE ‘ INFO STAT. UNITS MAY JUNE JULY AUG SEPT ocT
FARMINGTON FLOW MEAN CFSs 764 ass 214 175 199 243
FARMINGTON GOAL FLOW MEAN CFS 120 120 120 150 200 200
USA RELEASE* FLOW MEAN CFS 0 0 0 20 66 54
FROM HAGG LAKE FLOW TOTAL AC-FT 0 0 0 1200 4021 3203
FLOW YTD AC-FT 0 0 0 1200 5221 8514
HUSA RELEASE* FLOW MEAN CFS 0 0 17 30 0 0
FROM BARNEY RESERVOIR FLOW TOTAL AC-FT 0 0 1128 1723 0 0
FLOW YTD AC-FT 0 0 1129 2852 2852 2852
DURHAM EFFLUENT FLOW MEAN MGD 24.05 19.69 17.21 16.78 17.35 19.06
T-PO4-P MEDIAN mglL 0.02 0.04 0.05 0.06 0.05 0.04
T-PO4A-P WLA Ibs. 18.00 16.00 13.00 12.00 12.00 14.00
T-PO4A-P MEDIAN Ibs. 473 6.25 7.64 8.01 7.08 5.39
ROCK CREEK EFFLUENT FLOW MEAN MGD 27.76 24.75 22.32 21.98 2249 22.46
T-PO4-P MEDIAN mglL 0.04 0.06 0.04 0.05 0.07 0.07
T-PO4-P WLA Ibs. 40.00 40.00 30.00 23.00 25.00 30.00
T-PO4-P MEDIAN Ibs. 8.83 11.94 137 8.87 15.06 13.80

Based on daily values.

*USA RELEASE from Hagg Lake for low augmentation {fotal avaliable from storage Is 12,618 Acre Feal),
“USA RELEASE from Bamey Reservolr for fiow augmeniation (total avallable from storage afier 1998 |s 1728 Acre Feel).

*Surplus water In 1998 relecses were the result of Joint Waler Commission allocations for water qualily.

1993 TRIBUTARY LOADS RELATIVE TO PROPOSED LOAD ALLOCATIONS (LA}

SITE INFO STAT. UNITS MAY JUNE JULY AUG SEPT ocT

SCOGGINS CREEK FLOW MEAN CFS 59.0 15.0 1110 135.0 181.5 88.5
T-PO4-P LA Ibs. 10.8 5.4 216 216 323 10.8
T-PO4-P MEDIAN Ibs. 4.0 36 7.5 15.0 122 6.0

GALES CREEK FLOW MEAN CFS 875 81.0 35 14.1 12.0 19.6
T-PO4-P LA Ibs.

T-PO4-P MEDIAN Ibs.

DAIRY CREEK FLOW MEAN CFs 2345 261.0 73.2 N3 20.3 42.0
T-PO4-P LA Ibs. 24.3 243 12.1 6.1 24 6.1
T-PO4-P MEDIAN Ibs. : '

ROCK CREEK FLOW MEAN CFS 114.0 46.3 129
T-PO4-P LA lbs.
T-PO4-P MEDIAN Ibs.

FANNO CREEK FLOW MEAN CFS 44.8 20.3 9.3 101 18.2 16.8
T-PO4-P LA lbs.

T-PO4-P MEDIAN Ibs.

Based on weekly samples.
Below detection Iimit values are used In the calculations at half their value (0.5 imes the detection limi).

Shading indicates the WLA (NPDES Permit) or proposed LA (TMDL 22M-02-004 Sch! A #2) was not met.
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STATUS OF THE TUALATIN RIVER WATER QUALITY RELATIVE TO THE TOTAL
MAXIMUM DAILY LOAD (TMDL) for AMMONIA

Point Source Waste Load Allocations (WLA) & Nonpoint Source Load Allocations (LLA)

In 1988 the ammonia TMDL was established for point sources in the Tualatin Basin. The wastewater
treatment plants were upgraded between 1988 and 1994. The Tualatin Basin currently meets the ammonia
TMDL. Tables on the following pages describe the conditions in the Tualatin Basin relative to the ammonia
TMDL. All calculations were done as specified in the TMDL document or the specific water quality
standard using data from the USA monitoring program unless otherwise specified.

The first table on Status of the Tualatin River - Ammonia TMDL shows the monthly median ammonia for
the sites that have assigned TMDL criteria or are required monitoring sites. Most of the sites meet their
TMDL criterion most of the time. USA can be granted a variance that allows the two smaller treatment
plants, Forest Grove (river mile 56.7) and Hillsboro (river mile 44), to discharge to the Tualatin River until
the flow at Farmington, river mile 33.3, drops below 250 CFS. Both plants stopped discharging to the river
on June 17, 1998. This is the likely cause of the high values in May and June at Golf Course and Rood
Road. The high flow and cool weather during this time petiod minimize the risk of low dissolved oxygen
levels or toxicity problems.

The second table shows the dissolved oxygen (DO) levels relative to the new criteria of 6.5 mg/L. Grab
samples were collected twice a month at all the sites except the Tualatin River at Elsner and Stafford. After
August 17" the frequency at these two sites increased to twice a week. This is a critical period for the river
and frequent adjustments to stored water in Hagg Lake may be necessary depending on river conditions.
For this evaluation, the extra samples taken after August 17, 1998 are not included in the data set.
Dissolved oxygen is a primary indicator of water quality conditions in terms of aquatic life. Before July
1996, the criterion for DO was 6.0 mg/L. The new DO criterion has the following three components:

Cool Water Aquatic Resources

Criteria Statistic Description
The minimum value of the 30-consecutive-day floating
6.5 mg/L. 30-Day Mean mean must not go below 6.5 mg/L. Daily means are
calculated and used to determine compliance.
5.0mg/L 7-Day Minimum The seven-day floating average of the daily minimum
concentration must not fall below 5.0 mg/L.
4.0 mg/L Minimum The minimum recorded concentration must not fall below
4.0 mg/L at any time.

The third table shows the results of the continuous monitor, that USGS maintains at Neal’s property (river
mile 24.5) and at the Lake Oswego diversion dam (river mile 3.4), relative to the three components of the
DO criteria. Because this data is collected continuously (recorded on an hourly basis), it is a much better
representation of the DO levels in the river.

The fourth table shows the time periods and locations of chronic arnmonia toxicity. To determine toxicity,
the ammonia level, pH, and temperature must be considered together. Ammonia concentrations are
considered detrimental if the four (4) consecutive day average ammonia concentration exceeds chronic
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ammonia levels.

The values that do not meet a given criterion are shaded on the first, third and fourth tables. The values on
the second table are not highlighted because there were few samples for analysis and dissolved oxygen
measures can vary significantly.

The page titled, Status of the Tualatin River - Ammonia Point Source Waste Load Allocations & Non Point
Source Load Allocations — Ammonia, shows the various inputs to the Tualatin River in terms of waste load
allocation (WLA) and load allocation (LA).

The first table shows the point source discharges compared to their WLA. The two point sources are the
two USA summer-discharging wastewater treatrent plants, Rock Creek treatment plant (river mile 31.8)
and Durham treatment plant (river mile 9.6). The allowed ammonia load is linked to both the river flow
at the Farmington gauge and the treatment plant flow. USA has stored water in Hagg Lake, that it uses to
increase the flow in the Tualatin River. The stored water in Bamey Reservoir was available for release
in the summer of 1998. To help the Joint Water Commission lower the reservoir for maintenance,
USA’s stored water and the Joint Water Commission’s water quality allocation were released at a rate of
30 CFS from July 13 to August 29, 1998. The treatment plants met their point source WLA by releasing
significantly fewer pounds of ammonia than are allowed by their WLA.

The second table shows the tributary loads compared to the proposed nonpoint source LA. The ammonia
tributary load allocations are based on the Tualatin River flow at Farmington (river mile 33.3). The
tributaries consistently meet their TMDL criteria. For the most part, the tributaries meet the proposed
LA. When they do not meet the proposed LA, it is generally due to high flows.

The values, where the WLA or the proposed LA is not met, are shaded on both tables.
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STATUS OF THE TUALATIN RIVER - AMMONIA TMDL

1998 AMMONIA mg/L MONTHLY MEDIAN {Compllance or Required Monltoring Site)
RIVER TMDL SAMPLES/ MAY JUNE JULY AUG SEPT ocCT
TUALATIN RIVER MILE MONTH
CHERRY GROVE 715 0.03 2 0.01 0.01 0.01 0.01 0.01 o.M
DILLEY 612 0.03 2 0.02 0.01 0.01 0.01 0.01 0.02
GOLF COURSE 52.8 0.04 2 0.02 0.01 0.01 0.01 0.01
ROOD ROAD 38.1 0.05 2 s 0.02 0.02 0.02 0.01
FARMINGTON 333 1.00 1 0.1 0.02 0.02 0.02 0.02
SCHOLLS 271 0.85 2 0.09 0.07 0.03 0.02 0.03 0.02
ELSNER 16.5 0.85 5 0.08 0.03 0.02 0.01 0.02 0.03
BOONES FERRY 8.7 0.85 2 0.13 0.04 0.03 0.07 0.03 0.08
STAFFORD 54 0.85 5 0.10 0.02 0.02 0.04 0.04 0.04
TRIBUTARIES
SCOGGINS CREEK 60 0.03 2 0.01 0.01 0.01 0.01 0.01 0.01
GALES CREEK 56.8 0.04 2 0.01 0.02 0.02 0.03 0.02 0.01
DAIRY CREEK 4.7 0.04 2 0.04 0.02 0.02 0.03 0.03 0.02
MCKAY CREEK 4.7 0.04 2 0.02 0.02 0.03 0.03 0.04 0.01
ROCK CREEK 38.1 0.10 2 0.05 0.03 0.04 0.04 0.04 0.03
CHICKEN CREEK 15.5 0.10 2 0.04 0.03 0.04 0.04 0.04 0.04
FANNO CREEK {DHM) 9.3 0.10 4 0.06 0.04 0.04 0.06 0.06 0.05
1998  Percent of days when the Dissoived Oxygen Criteria of 6.5 mg/L was not achleved
{"Mean of 10 foot Integration) —
RIVER was SAMPLES/ MAY JUNE JULY AUG SEPT oCcT
TUALATIN RIVER MILE COOoL MONTH
ROOD ROAD 39.1 6.5 2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FARMINGTON 333 6.5 1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
*SCHOLLS 271 6.5 2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
*ELSNER 165 6.5 2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
*BOONES FERRY a.7 6.5 2 0.0% 0.0% 0.0% 0.0% 50.0% 0.0%
*STAFFORD 54 6.5 2 0.0% 0.0% 0.0% 0.0% 50.0% 0.0%
TRIBUTARIES
DAIRY CREEK 44.7 6.5 2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
ROCK CREEK 38.1 6.5 2 0.0% 0.0% 0.0% 66.6% 0.0% 0.0%
CHICKEN CREEK 155 6.5 2 0.0% 0.0% 50.0% 33.3% 0.0% 0.0%
|[FANNO CREEK 9.3 6.5 2 0.0% 0.0% 0.0% 33.3% 100.0% 0.0%
Tibularies are sampled near thelr confluence with the Tualatin River,
River mlie Indicates whete on the Tualatin River a butary intersech.
1998 USGS CONTINUOUS MONITOR
HOURLY READINGS
DISSOLVED OXYGEN mg/L (Number of days criterion not met) MAY JUN JuL AUG SEP OoCT
NEALS PROPERTY (RIVER MILE 24.5)
30-Day floaling average of the dalty DO mean < 6.5 mg/L 0 0 0 0 0 0
7-Dary fioating average of the daily minimum DO < 5.0 mg/L 0 0 0 0 0 0
Daily minimum DO < 4.0 mg/1 0 0 0 0 0 0
LAKE QSWEGO DIVERSION DAM {(RIVER MILE 3.4)
30-Day floating average of the dally DO mean < 4.6 mg/L 0 0 0 0 0 0
7-Day tioating average of the dally minimum DO « 5.0 mg/L 0 0 0 0 0 0
Dally minimum DO < 4.0 mg 0 0 0 0 0 0
CHRONIC AMMONIA TOXICITY MAY JUNE JULY AUG SEPT oCT |
SITE (VIOLATION w DURATION OF 4 DAYS OR GREATER) 0 0 0 0 0 o

Shading indicates that a criterion was not met.
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STATUS OF THE TUALATIN RIVER

POINT-SOURCE WASTELOAD ALLOCATION & NONPOINT SOURCE LOAD ALLOCATION

AMMONIA

1998 TREATMENT PLANT WASTELOAD ALLOCATION (WLA) Rekative fo Farmington flow and freatment plant flow

SITE INFO STAT. UNITS MAY JUNE JULY AUG SEPT oCT

FARMINGTON FLOW MEAN CFS 764 395 214 175 199 243

FARMINGTON GOAL FLOW MEAN CFS 120 120 120 150 200 200

USA RELEASE* FLOW MEAN CFS 0 0 0 20 66 54

FROM HAGG LAKE FLOW TOTAL AC-FT 0 0 0 1200 4021 3253

FLOW YTD AC-FT 0 0 0 1200 5221 8514

USA RELEASE* FLOW MEAN CFS 0 0 17 30 0 0

FROM BARNEY RESERVOIR FLOW TOTAL AC-FT 0 0 1129 1723 0 0

FLOW YTD AC-FT 0 0 1129 2852 2852 2852

DURHAM EFFLUENT FLOW MEAN MGD 2405 18.68 1721 16.78 17.35 19.06
NH3-N MEDIAN mglL 193 020 0.07 0.74 0.06 0.16
NH3-N WLA Ibs. 454.00 433.00 412,00 373.00 373.00 433.00
NH3-N MEDIAN  lba. 356.43 3157 10.00 104.24 730 2466

ROCK CREEK EFFLUENT FLOW MEAN MGD 27.76 2475 22.32 21.98 2249 2246
NH3-N MEDIAN mglL 0.02 0.02 0.02 0.01 0.01 0.02
NH3-N WLA Ibs. 1042.00 1042.00 1042.00 783.00 783.00 1042.00
NH3-N MEDIAN  Ibs. 493 4.16 3.38 1.84 2.09 4.11

Based on dally values.

*USA RELEASE from Hagg Lake for flow augmentation (fotal avallable from storage Is 12,618 Acre Feef).

*USA RELEASE from Bamey Reservolr for flow augmeniotion (total avaliable from storage after 1998 is 1728 Acra Feel).

*Surplus water In 1998 releases were the result of Joint Waler Commission allocattons for water quallty.

1998 TRIBUTARY LOADS RELATIVE TO PROPOSED LOAD ALLOCATIONS (LA) Reldtive fo Famingten flow

SITE INFO STAT. UNITS MAY JUNE SULY AUG SEPT OCT

TUALATIN RIVER FLOW MEAN CFs 377.0 22790 188.5 149.0 1265 2205

AT RCOD ROAD NH3-N LA Ibs. 65.0 65.0 40.0 20.0 20.0 40.0
NH3-N MEDIAN Ibs. 199 12.2 136 109

ROCK CREEK FLOW MEAN CFS 114.0 46.3 18.1 12.9 111 16.3
NH3-N LA Ibs. 16.0 1.0 8.0 8.0 110
NH3-N MEDIAN  Ibs. 8.9 a6 28 2.5 24

CHICKEN CREEK FLOW MEAN CFS 13.1 17.3 4.0 23 4.3 9.4
NH3-N LA Ibs. 6.0 6.0 4.0 3.0 3.0 4.0
NH3-N MEDIAN Ibs. 3.0 32 0.9 0.5 0.8 1.8

FANNO CREEK FLOW MEAN CFS 203 9.3 101 18.2 15.8
NH3-N LA Ibs. 9.0 6.0 50 6.0
NH3-N MEDIAN Ibs. 3.5 22 3.0 4.1

Based on weekly samples.

Below detection limit values are usad Ih the calculations at half thelr value (0.5 imes the delecticn limit).

Shading indicates the WLA (NPDES Permit) or proposed LA (TMDL 22M-01-004 Schi A #2) was not met.
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River Response

The following three graphs illustrate spatial and temporal trends in water quality. The mean value between
May and October was used for each data point. Each graph has the river mile along the Tualatin River on
the x-axis going from the upper watershed on the left to the mouth on the right. On Graph 1 - "Total
Phosphorus" and Graph 2 - "Ammonia", the bold line shows the Total Maximum Daily Load (TMDL) at
that river mile. The Rock Creek Wastewater Treatment Plant is at river mile 38. The Durham Wastewater
Treatment Plant is at river mile 9. The bold line on Graph 3 - "Chlorophyll a" shows the Oregon chlorophyll
a guidance level for rivers.

Graph 1 - "Tualatin River Mean Concentration of Total Phosphorus” illustrates the reductions in total
phosphorus that have occurred since 1989 downstream of river mile 40. These total phosphorus decreases
result from lower phosphorus loads coming from the wastewater treatment plants which are in compliance
with their waste load allocations. In 1996, there were higher levels of total phosphorus from river mile 60
to the mouth than 1994 and 1995. These higher levels may be a result of the February 1996 storms that
resulted in extensive flooding in the basin. The 1997 levels were lower than 1996 and the 1998 levels are
approximately the same as 1994 and 1995.

Graph 2- "Tualatin River Mean Concentration of Ammonia” shows the dramatic reductions in ammonia that
have occurred since 1988. Because the Rock Creek Wastewater Plant had already reduced ammonia
discharges in 1989 when the TMDL was established, it was necessary to go back to 1988 to see the true
ammonia reductions that have occurred. The wastewater treatment plants are in comphance with their waste
load allocations. The Tualatin River currently meets the TMDL for ammonia. Even though the Tualatin
River is comfortably meeting the ammonia TMDL, the Rock Creek Wastewater Treatment Plant was
upgraded again to reduce ammonia discharges. The 1994, 1995, and 1996 levels increased due to the higher
flows associated with population growth and transfers of flow to Rock Creek from the two wastewater
treatment plants (Forest Grove and Hillsboro) that do not discharge to the Tualatin River during the summer
months. The Rock Creek facility increased its nitrification capacity in 1997, and again in 1998. As a result,
the 1997 and 1998 ammonia levels recorded in the river downstream of the Rock Creek wastewater
treatment plant show the lowest mean levels since 1988.

Graph 3- "Tualatin River Mean Concentration of Chlorophyll g" shows the mean level by year. There are
many factors that affect algal production. It would take further data evaluation to determine why
concentrations were similar to those found in 1996. Flow levels were similar to 1996, but turbidity was
much lower than 1996. Flow and turbidity were similar to 1997 when chlorophyl! 4 was significantly higher.
The actual chlorophyll @ guidance level is calculated using a three-month moving average.
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REPORT SUMMARY

The Tualatin River Flow Management Technical Committee is and will continue to be an important part of
the water resources management activities in the Tualatin Basin. The information system and monitoring
network will need telemetry and equipment improvements to enhance current information and improve
reservoir release efficiencies. Additional stations may need to be established where data gaps are found.

The committee has provided the vehicle for coordination and awareness of impacts caused by each entities
operation. In 1998, the committee worked towards improvement of the monitoring system. The
coordination continues to provide a unique opportunity for partnerships in water management and show the
importance of a watershed basis approach. Data collected will provide decision-makers with some of the
key information needed to make those difficult choices when there are conflicts on water management
issues.

H:\My Documents\Flow Management Comm\1998 FM Comimiitte Report 2.9.99.doc
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Hydropgraphs for Flow Monitoring Sites

Appendix A
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Hydrographs for Natural Flow
Determination and Data Tables
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NATURAL FLOW
AT WEST LINN ON TUALATIN RIVER

NFWSLO WSLO STORAGE SRUS LOSS (16%)

U5-MAY-98 584.00 554 0.00 0 0.00
12-MAY-98 501.00 501 0.00 0 0.00
19-MAY-98 1163.00 1163 0.00 0 0.00
26-MAY-98 1628.00 1628 0.00 0 0.00
02-JUN-98 1000.00 1000 0.00 0 0.00
0S5-JUN-98 552.00 552 0.00 0 0.00
16-JUN-58 388.00 3as 0.00 0 0.00
23-JUN-98 344.00 344 0.00 0 0.00
30-JUN-98 359.00 359 0.00 0 0.00
07-JUL-98 363.00 363 0.00 0 0.00
14-JUL--98 274.00 274 0.00 0 0.00
21-JUL-98 264 .00 264 0.00 ) 0.00
28-JUL-98 271.00 271 0.00 0 0.00
04-AUG-98 239.00 239 0.00 0 0.00
11-AUG-98 182.00 182 0.00 0 0.00
18-AUG-98 200.00 221 21.00 25 4.00
25-AUG-98 181.40 215 33.60 40 6.40
01-SEP-98 192.40 226 33.60 40 6.40
08-SEP-98 169.60 220 50.40 60 9.60
15-SEP-98 245.00 308 63.00 75 12.00
22-SEP-98 324.80 392 67.20 80 12.80
29-SEP-98 217.60 268 50.40 60 9.60
06-0CT-98 417.20 434 16.80 20 3.20
13-0CT-98 430.60 460 29.40 35 5.60
20-0CT-98 261.68 323 61.32 73 11.68
27+-0CT-98 189.36 249 59.64 71 11.36
03-NOV-98 309.04 367 57.96 69 11.04
LO-NOV-98 584.00 584 0.00 0 0.00
17-NOV-98 472.00 472 0.00 0 0.00

NFWSLO = WSLO -~ STORAGE
WHERE STORAGE = SRUS - LOSS
WHERE LOSS = SRUS * .16




NATURAL FLOW
AT FARMINGTON RD. BRIDGE ON T.R.

LOSS (8.0%)

COUNNNNEFRPOOONWWNOODOOODOOOOD OO O

NFFRMO FRMO STORAGE SRUS SRLO SRTV
Uo-MAY-98 427.0000 427 0.0000 0 0 0
12-MAY-98 374.0000 374 0.0000 0 0 0
19-MaAY-98 830.0000 830 0.0000 0 0 0
26-MAY-98 1323 0 0
02-JUN-98 722.0000 122 0.0000 0 0 0
09-JUN-98 392.0000 392 0.0000 0 0 0
16-JUN-98 271.0000 271 0.0000 0 0 0
23-JUN-98 264.7800 268 3.2200 0 0 50
30-JUN-98 244.4920 249 4.5080 0 0 70
07-JUL-98 252.9088 256 3.0912 0 0 48
14-JUL-98 195.0412 200 4.9588 0 0 77
21-JUL-98 213.6068 223 9.3932 0 3 103
28-JUL-98 196.9324 208 11.0676 0 3 129
04-AUG-98 174.7660 183 B.2340 0 3 B85
11-AUG-98 147.0576 156 B.9424 0 3 96
18-AUG-98 169.2168 200 30.7832 25 3 78
25-AUG-98 148.3184 192 43.6816 40 3 64
01-SEP-98 129.8676 174 44.1324 40 3 71
08-SEP-98 122.8540 185 62.1460 60 3 65
15-SEP-98 109.8572 184 74.1428 75 3 37
22-8EP-98 170.1588 248 77.8412 80 3 23
29-8SEP-98 123.7520 183 59.2480 60 3 20
06-0CT-98 240.5824 262 21.417s6 20 3 4
13-0CT-98 244.6712 277 32.3288 35 0 2
20-0CT-98 138.5180 206 67.4820 73 0 5
27-0CT-98 122.3580 188 65.6420 71 0 5
03-NOV-98 201.5200 265 63.4800 69 0 0
LO0-Nov-98 382.0000 382 0.0000 0 0 0
17-NOV-28 415.0000 415 0.0000 0 0 0
NFFRMO = FRMO - STORAGE
WHERE STORAGE = SRUS + SRLO + (SRTV * .07) - LOSS

WHERE LOSS

= (SRUS + SRLO + (SRTV * .07)) * .080



NFROOD

ROOD

NATURAL FLOUW
AT ROOD BRIDGE RD. ON T.R.

SRLO

LOSSs

{6.6%)

30-JUN-98
07-JUL-98
14-JUL-98
21-JUL-98
28-JUL-98
04-AUG-98
11-AUG-98
18-AUG-98
25-AUG-98
01-SEP-98
08-SEP-98
15-SEP-98
22-SEP-98
29-SEP-98
06-0CT-98
13-0CT-~98
20-0CT-98
27-0CT-98
D3-NOV-98
12-Nov-98
17-NOV-98

231.
91.
64.

135.

291.

354,

183,
132,
159,
147.
122.
119.
139.
127.
119.
126.
125.
178.
120.
193.
264.
160.
131.
200.
291.
354,

NFROOD = ROOD - STORAGE
WHERE STORAGE

WHERE LOSS

SRUS + SRLO +
= {(SRUS + SRLO +

OO oo OO Wo OO0 OO0 OO0

STORAGE SRUS
0.00000 0
0.00000 0
0.00000 0

0
0.00000 0
0.00000 0
0.00000 0
3.73600 0
5.23040 0
3.5865¢6 0
5.75344 0

10.49816 0

12.44088 0
9.15320 0
9.97512 0

31.98016 25

44.94408 40

45.46712 40

63.69880 60

75.61664 75

79.24056 80

60.33640 60

21.78088 20

32.83944 35

68.55560 73

66.687¢60 71

64.44600 69
0.00000 4]
0.00000 0
(SRTV * .08}

(SRTV * .08)) *

OO OOOWWWWWWWWWwWwWwWwoO OO OOD

- LOSS
.066

OOk PRMNPRPBOINRWWNOOODODOODODOODOO SO O




NFTRJB

TRJB

NATURAL
AT HWY 219 BRIDGE GAUGE ON T.R.

STORAGE

FLOW

SRUS

SRTV

SRLO

LOSS (5.2%)

21-JUL-98
28-JUL-98
04-AUG-98
11-AUG-98
18-AUG-98
25-AUG-98
01-SEP-98
08-SEP-98
15-SEP-98
22-SEP-98
29-SEP-98
06-0CT-98
13-0CT-98
20-0CT-98
27-0CT-98
03-NovV-98
1Q-NOV-98
17-NOV-98

.00000
.00000

00000
78600

.70040

99456
97044

.91516
.70388
.28220
.74512
.32216
.56208
.83212
.49780
.18764
.91756
.58040
.77888

61144
27460

731.
686,

217.
227,
13%6.
187.
148.
176.
165.
138.
106.
171.
147.
127.
160,
150.
154.
100.
191.
206.
182.

NFTRJB = TRJB - STORAGE
(SRUS + {SRTV *

WHERE STCRAGE

WHERE LOSS

= (SRUS + (SRTV *

COOPROOOCOOMOOUVNODOOOO ] ]

.11)

.11)

+ SRLO}

+ SRLO)

*

- LOSS
.052
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NATURAL PFLOW

AT GOLF COURSE BRIDGE GAUGE ON T.R.

SRLO

LOSS

(3.4%)

19-MAY-98
26-MAY-98
02-JUN-98
09-JUN-98
16-JUN-98
23-JUN-98
30-JUN-98
07-JUL-98
14-JUL-98
21-JUL-98
28-JUL-98
04-AUG-98
11-AUG-98
18-AUG-98
25-AUG-98
01-SEP-98
08-SEP-98
15-SEP-98
22-SEP-98
29-SEP-98
06-0CT-98
13-0CT-98
20-0CT-98
27-0CT-98
O3-NOV-98
LQ-NOV-98
17-NOV-98

NFTRGC TRGC STORAGE S5RUS 5RTV
220.00000 220.0 0.00000 0 0
194.00000 1954.0 0.00000 0 0
335.00000 335.0 0.00000 0 0
521.0 0 0
208.20000 208.2 0.00000 0 0
136.00000 136.0 0.00000 0 0
94.30000 94.3 0.00000 0 0
123.27200 131.0 7.72800 0 50
118.18080 129.0 10.81920 0 70
114.58112 122.0 7.41888 0 48
88.09888 100.0 11.50112 0 77
116.18232 135.0 18.81768 0 103
122.16376 145.0 22.83624 0 129
84.96440 101.0 16.03560 0 85
70.26424 88.0 17.73576 0 96
39.10368 25 78
73.57016 125.0 51.42984 40 64
59.48824 112.0 52.51176 40 71
88.09560 159.0 70.50440 60 65
68.93328 150.0 81.06672 75 37
87.26712 171.0 83.73288 80 23
69.05080 133.0 63.94920 60 20
73.16376 96.0 22.83624 20 4
137.88088 172.0 34.119172 35
72.70920 144.0 71.29080 73 5
61.64120 131.0 69.35880 71 5
102.34600 169.0 66.65400 69 0
193.00000 193.0 ¢.00000 0 0
277.00000 277.0 G.00000 0 0

NFTRGC = TRGC - STORAGE

WHERE STORAGE = (SRUS + (SRTV * .16) + SRLO) - LOSS

WHERE LOSS

= (SRUS + {(SRTV * .16) + SRLO) * .034
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NATURAL FLOW
AT DILLEY GAUGE ON TUALATIN RIVER

NFDLLO DLLO STORAGE TRTR SRUS SRTV SRHL SRFG SRLO SRBV
. -MAY-98 133.0000 133 ¢.0000 0.0 0 0 0 0 0 0
12-MAY-98 122.0000 122 g.c000 0.0 0 0 0 0 0 Q
19-MAY-98 194.0000 194 g.co000 6.0 0 0 0 0 0 0
26-MAY-98 269 0.0 0 0 0 0 ]
02-JUN-98 117.0000 117 0.0000 0.0 0 0 0 0 0 0
09-JUN-98 108.0000 108 0.0000 0.0 0 0 0 0 0 0
16-JUN-98 69.0000 69 0.06000 0.0 0 0 0 0 0 Q
23-JUN-98 65.9750 148 82.0250 20.0 Q 50 14 2 0 4
30-JUN-58 60.7100 163 102.2900 20.0 0 70 14 2 0 7
07-JUL-S58 73.7715 175 101.2285 38.7 0 48 14 2 0 7
14-JUL-~-98 23.1005 172 148.89385 60.0 0 77 14 2 0 9
21-JUL-58 40.8695 222 181.1305 68.0 0 103 7 3 3 14
28-JUL-58 37.7435 254 216.2565 68.0 0 1295 is8 5 3 14
04-AUG-98 26.5725 194 167.4275 €8.0 0 85 12 4 3 10
11-AUG-58 23.7040 192 168.2560 68.0 0 96 7 3 3 7
18-AUG-98 25.5270 211 185.4730 8.0 25 78 12 4 3 10
25-A0G-98 24.2110 212 187.783%0 8.0 40 64 12 4 3 10
01-SEP-98 67.8715 227 159.1285 10.0 40 71 26 1 3 21
08-SEP-58 61.3425 250 188.6575 5.0 60 65 40 5 3 24
15-SEP-98 59.1855 238 178.8145 5.0 75 37 40 5 3 24
22-SEP-98 60.0295 218 157.9705 5.0 80 23 31 4 3 20
29-SEP-98 50.9350 187 136.0650 5.0 60 20 31 4 3 20
06-0CT-98 55.8710 124 68.1290 5.0 20 4 21 3 3 15
13-0CT-98 116.7480 187 70.2520 5.0 35 2 16 2 0 13
20-0CT-98 72.7375 162 89.2625 5.0 73 5 0 0 0 10
27-0CT-58 75.5625 160 84.4375 0.0 71 5 0 0 0 12
03 -NOV-58 71.8350 150 78.1650 0.0 69 0 0 0 0 12
10 -NOV-98 107.0000 107 0.0000 0.0 0 0 0 0 0 ]
17-NOV-38 138.0000 138 0.0000 0.0 ] 0 0 0 0 ]

NFDLLO = DLLO - STORAGE ‘
WHERE STORAGE = (TRTR + SRUS + (SRTV*.90) + SRHL + SRFG + SRLO + SRBV) - LOSS
WHERE LOSS = (TRTR + SRUS + (SRTV*.90) + SRHL + SRFG + SRLO + SRBV) * .035



NATURAL FLOW
AT DILLEY GAUGE ON TUALATIN RIVER

LOSS (3.5%)
uo-MAY-98 0.0000
12-MAY-~98 0.0000
19-MAY-98 0.0000
26-MAY-98
02-JUN-98 0.0000
08-JUN-98 0.0000
16-JUN-98 0.0000
23~-JUN-98 2.9750
30-JUN-98 3.7100
07-JUL-98 3.6715
14-JUL-98 5.4005
21-JUL-98 6.5635
28-JUL-98 7.8435
04-AUG-958 6.0725
11-AUG-98 6.1040
18-AUG-58 6.7270
25-AUG~-98 6.8110
01-SEP-98 5.7715
08-SEP-98 6.8425
15-SEP-98 6.4855
22-SEP-98 5.7295
29-SEP-98 4.9350
06-0CT-98 2.4710
13-0CT-98 2.5480
20-0CT-98 3.2375
27-0CT~98 3.0625
Qg—NOV-QS 2.8350
10-NOV-98 0.0000
17-Nov-398 0.0000

NFDLLO = DLLO - STORAGE :
WHERE STORAGE = (TRTR + SRUS + (SRTV*.90) + SRHL + SRFG + SRLO + SRBV) - LOSS

WHERE LOSS = (TRTR + SRUS + (SRTV*.90) + SRHL + SRFG + SRLO + SRBV) * .035




NATURAL FLOW

AT GASTON GAUGE ON TUALATIN RIVER

NFGAST

GAS

3%)

07-JUL-98
14-JUL-98
21-JUL-98
28-JUL-98
04-AUG-98
11-AUG-98
18-AUG-98
25-AUG-98
01-SEP-98
08-SEP-98
15-SEP-98
22-SEP-98
29-SEP-98
06-0CT-98
13-0CT-98
20-0CT-98
27-0CT-98
03 -NOV-98
1D-NOV-98
17~NOV-98

NFGAST =

= o
wnw

(G2 oI
oMW

~J
A

WHERE STORAGE

WHERE LOSS

= TRTR *

wWwanmumaookhuuwo

.040
.040
.440
.500
.150
.150
.150
.390
.150
.150
.450
.500
.000
.200
.600

GAST - STORAGE

(TRTR -

.03

T STORAGE TRTR LOSS (
00 0.000 0.0 0.
50 0.000 0.0 0.
00 0.000 0.0 0.
00 0.000 0.0 0.
20 0.000 0.0 0.
00 0.000 0.0 0.
30 0.000 0.0 0.
.20 15.400 20.0 0.
.70 19.400 20.0 0
00 37.539 38.7 1
00 58.200 60.0 1
00 65.960 68.0 2
00 65.960 68.0 2
00 65.960 68.0 2
00 65.960 68B.0 2
00 65.960 68.0 2
.40 65.960 68B.0 2
.20 9.700 10.0 Q
.00 4.850 5.0 0
.00 4.850 5.0 Q
00 4.850 5.0 0

.24 4.850 5.0 Q
00 4.850 5.0 0
.00 4.850 5.0 0
.30 4.850 5.0 0

.50 0.000 0.0 Q
00 0.000 0.0 Q
20 0.000 0.0 Q
60 0.000 0.0 0

LOSS) + PVR2

.161
.B0OO
.040
.040
.040
.040
.040
.040
.300
.150
. 150
.150
.150
.150
.150
.150
.000
.000
.000
.000

aNeolololololololololololeNaNo NN Nl Nl ool RNl ) ool



07-JUL-98
14-JUL-98
21-JUL-98
28-JUL-98
04-AUG-98
11-AUG-98
18-AUG-98
25-AUG-98
01-SEP-98
08-SEP-98
15-SEP-98
22-SEP-98
29-SEP-98
06-0CT-98
13-0CT-98
20-0CT-98
27-0CT-98
03 -NOV-98
LO-nNov-98
17-NOV-98

NATURAL FLOW
AT LEE FALLS ON TUALATIN RIVER

NFTRLF = TRLF - STORAGE
-~ LOSS

WHERE STCRAGE

WHERE LOSS

NFTRLF TRLF
38.10 38.10
33.50 33.50
57.60 57.60
64.50 64.50
38.10 38.10
33.50 33.50
24.%80 24.90

5.30 24.90
12.00 31.60
-21.70 37.10
0.16 66.80
-2.14 64.50
-9.04 57.60
-9.04 57.60
-9.04 57.60
-7.94 58.70
15.90 25.70
-3.06 1.84
-0.31 4.59
-2.27 2.63
-3.06 1.84
2.05 6.95
13.80 18.70
6.00 10.90
4.59 4.59
13.20 13.20
50.10 50.10
76.60 76.60
TRTR
= TRTR * .02

STORAGE

OO OO R s O

. 640
.640
.640
.800
.900
.8900
.800
.900
.900
.900
.800
.000
.000
.000
.000

TRTR LCSS (2%)

774
.200
.360
.360
.360
.360
.360
.360
.200
.100
.100
.100
.100
.100
.100
.100
.000
.000
.000
.000

o))

o
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|

NFROOD

ROOD

NATURAL FLOW
AT ROOD BRIDGE RD. ON T.R.

STORAGE

SRUS

SRLO

LOSS (6.6%)

26-MAY-98
02-JUN-98
09-JUN-98
16~JUN-98
23-JUN-98
30-JUN-98
07-JUL-98
14-JUL-98
21-JUL-98
28-JUL-98
(04-AUG-98
11-AUG-98
18-AUG-98
25-AUG-98
01-SEP-98
08-SEP-98
15-SEP-98
22-SEP-98
29-SEP-98
06-0CT-98
13-0CT-98
20-0CT-98

82.
73.
62.
49.
98.
59.
171.
231.
o1,

132.
159.
147.
122,
119.
139.
127.
119.
126,
125.
178.
120.
193.
264 .
160.

MTROOD = ROOD - STORAGE

ZRE STQRAGE = SRUS + SRLO +
= {SRUS + SRLO +

WHERE LOSS

CO0OOOOCODOOOWOoOODOOCOOOOOOCOO0O0

{SRTV *

(SRTV *

.08)
.08)) ~
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NATUKAL FLUW
AT WEST LINN ON TUALATIN RIVER

NFWSLO WSLO STORAGE SRUS ©LOSS (16%)

. -MAY-98 594.00 594 0.00 0 0.00
12-MAY-98 501.00 501 0.00 0 0.00
19-MAY-98 1163.00 1163 0.00 0 0.00
26-MAY-98 1628.00 1628 0.00 0 0.00
02-JUN-98 1000.00 1000 0.00 0 0.00
09-JUN-98 552.00 552 0.00 0 0.00
16-JUN-98 3188.00 388 0.00 0 0.00
23-JUN-98 344.00 344 0.00 0 0.00
30-JUN-98 359.00 359 0.00 0 0.00
07-JUL-98 363.00 363 0.00 0 0.00
14-JUL-98 274.00 274 0.00 0 0.00
21-JUL-98 264.00 264 0.00 0 0.00
28-JUL-98 271.00 271 0.00 0 0.00
04-AUG-98 239.00 239 0.00 0 0.00
11-AUG-98 182.00 182 0.00 0 0.00
18-AUG-98 200.00 221 21.00 25 4.00
25-AUG-98 181.40 215 33.60 40 6.40
01-SEP-98 182.40 226 33.60 40 6.40
08-SEP-98 169.60 220 50.40 60 9.60
15-SEP-98 245,00 308 63.00 75 12.00
22-SEP-98 324.80 382 67.20 80 12.80
25-SEP-98 217.60 268 50.40 60 9.60
06-0CT-58 417.20 434 16.80 20 3.20
13-0CT-98 430.60 460 29.40 35 5.60
20-0CT-98 261.68 323 61.32 73 11.68

MEQWSLO = WSLO - STORAGE
iZRE STORAGE = SRUS - LOSS
WHERE LOSS = SRUS * .16




NATURAL FLOW
AT FARMINGTON RD. BRIDGE ON T.R.

NFFRMO FRMO STORAGE SRUS SRLO SRTV LOSS (8.0%)
. -MAY-98 427.0000 427 0.0000 0 0 0 0.0000
12-MAY-98 374.0000 374 0.0000 0 0 0 0.0000
19-MAY-98 830.0000 830 0.0000 0 0 0 0.0000
26-MAY-98 1323 0 0
02-JUN-98 722.0000 722 0.0000 0 0 0 0.0000
05-JUN-98 392.0000 392 0.0000 0 0 0 0.0000
16-JUN-98 271.0000 271 0.0000 0 0 0 0.0000
23-JUN-98 264.7800 268 3.2200 0 0 50 0.2800
30-JUN-98 244.45920 249 4.5080 0 Q 70 0.3920
07-JUL-98 252.9088 256 3.0812 0 0 48 0.2688
14-JUL-98 195.0412 200 4.9588 0 Q 7 0.4312
21-JUL-98 213.6068 223 9.3832 0 3 103 0.8168
28-JUL-98 196.8324 208 11.0676 Q 3 129 0.9624
04-A0G-98 174.7660 183 8.2340 0 3 85 0.7160
11-AUG-98 147.0576 156 8.9424 0 3 96 0.7776
18-AUG-98 169.2168 200 30.7832 25 3 78 2.6768
25-AUG-98 148.3184 192 43.6816 40 3 64 3.7984
01-SEP-98 129.8676 174 44.1324 40 3 71 3.8376
08-SEP-98 122.8540 185 62.1460 60 3 65 5.4040
15-SEP-S98 10%8.8572 184 74.1428 75 3 37 6.4472
22-SEP-%8 170.1588 248 77.8412 80 3 23 6.7688
25-SEpP-898 123.7520 183 55.2480 60 3 20 5.1520
06-0CT-98 240.5824 262 21.4176 20 3 4 1.8624
13-0CT-98 244.6712 277 32.3288 35 0 2 2.8112
20-0CT-%98 138.5180 206 67.4820 73 0 5 5.8680

NTFRMO = FRMO - STORAGE
JRE STORAGE = SRUS + SRLO + (SRTV * .07) - LOSS
WHERE LOSS = (SRUS + SRLO + (SRTV * .07)) * .080



Scoggins Dam
Reservoir Operations

Appendix C
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Stream Temperature Records

Appendix F



Tualatin River above Barney Outfall

Station# 14202480
River Mile 78.2
1998
25 T T i ‘|’ T T T I T ¥ T | T T ¥ ] T T T . T T T [ T T T
v ] SR e o o S s e .
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May/14 Jun/6 Jun/29 Julf23 Aug/15 Sepl7 Sep/30 Oct/23

Temperature-Degrees Celsius
Source Agency-Tualatin Basin Watermaster




C2NBY

14202480

Period of Record:  8/30 through 10/20
MAX, 17.5 July 28 MIN, 6.8 Oct 19

TUALATIN RIVER ABOVE BARNEY OUTFALL

1998

Source Agency. Tualatin Baxin Watermaster

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1958

6
27
28
29

Month

Mo S9N Kawe -E

13
14
15

16
17
18
19
20

21
22
23
24
25

6
27
28

p
3

Month

Max

9.8
124

124

4.6
4.9
15.7
15.7
15.2

4.6
14.2
143
14.3
14.8

15.5
157
16.0
16.0
15.1

13.3
132
119
133
13.6

13.9
13.8
13.2
13.2
13.5

13.3
13.8
14.0
4.2
14.3
148

May
Min

84
8.0

B8O

124
120
129
132
133

129
120
t1.4
120
11.8

129
13.0
132
140
13.6

12.7
1L4
11.1
10.9
1.5

12.1
12.4
121
10.6
115

1ns
114
14.2
12.1
120
1.8

10.6

Mean

9.1
9.8

9.5

134
13.4
142
14.4
143

137
13.1
128
131
13.2

141
143
145
150
141

132
12.4
12.0
i2.1
12.5

13.0
i3
12.5
11.9
124

126
12.6
12.6
132
13.2
133

13.2

Mex

123
11.4
117
10.8
124

13.0
12.7
124
121
11.7

1.7
123
118
123
14

10.8
118
10.8
10.3
124

133
129
12.3
il4
108

1.7
12.3
13.2
13.8
133

138

151
143
149
14.6
140

138
13.9
13.6
12.0
121

132
13.6
13.3
136
13.5

132
127
12.6
12.6
12.0

123
123
123
12.0
1.7

1.z
11.8
1nr
1.8
1.8

15.1

June
Win

9.6
9.0
87
9.5
9.6

2.8
10.5
10.3
10.5
10.3

928
w02
10.1
2.8
99

92
2.5
98
92
9.2

10.6
11 B
11
10.5
10.1

98
9.6
98
11.2
n2

129
12.0
129
12.9
i2.1

11.2
11.7
12.0
103
9.9

10.8
1.7
111
T
1.2

n.z
10.9
1.7
1.7
10.8

10.2
10.3
10.3
10.8
10.8

92
9.8
10.1
10.5
99

9.2

10.7
10.1
10.1
10.1
10.8

1.3
ILs
113
1.2
109

10.7
112
10.9
10.8
10.7

10.0
10.6
10.1
9.8

10.6

11.9
12.0
11.6
11.0
103

10.6
10.8
115
124
122

10.9

Mean

4.0
134
13.9
13.8
13.2

126
128
125
11.2
1.1

119
12.7
123
17
124

125
11.8
12.1
12.1
114

111
11.3
113
1.3
114

103
10.7
10.9
11.2
10.9

12.0

12.7
133
12.4
11.5
13.0

13.8
13.9
13.8
14.2
14.0

135.0
13.0
13.0
127
138

15.1
15.1
15.1
138
14.6

15.2
159
154
15.2
15.3

16.5
17.2
17.5
139
14.5
13.9

17.5

1.7
10.9
103
10.2
10.5

10.9
109
108
10.2
o8

9.6
10.2
10.5
101
98

89
9.2
8.7
84
83

huly
Min

11,2
12.4
11.3
11.1
10.8

115
123
1.8
1.7
i2.1

1.8
1.7
115
12.0
12.1

12.1
123
13.0
129
1L7

12.0
13.2
13.0
13.0
124

13.6
4.6
131
14.0
13.6
13.2

10.8

October

109
10.2
9.9
9.2
B9

9.2
9.9
10.2
9.8
8.7

87
9.5
10.§
0.5
87

73
8o
13
(3.1
8.0

1.9
122
11.8
11.3
118

12.6
13.0
128
129
13.0

123
123
122
124
12.3

134
13.7
13.9
13.3
13.1

13.5
143
14.]
13.9
139

14.9
158
16.1
139
139
135

133

112
10.6
0.1
9.7
9.7

10.0
10.5
10.5
10.1
9.2

9.2
9.8
10.2
9.7
9.2

8.1
B.S
B1
7.6
8.1



Barney Reservoir Outfall
Station# 14202470
1998
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Temperature-Degrees Celsius
Source Agency-Tualatin River Watermaster




C2:NED

14202470 BRamney Reservoir Outfall
Period of Record:  5/30 through 1020
MAX, 19.5 Aug 31 MIN, 3.9 Oct 19
TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1998
May June
Day Max Min Mean Max Min
1 EG 81
2 83 18
3 8.6 1.7
4 B84 83
5 8.6 83
6 29 83
7 9.0 26
8 8.9 8.4
kY 9.0 86
10 8.9 4.3
11 9.0 B4
12 9.2 8.6
13 9.0 84
14 2.0 B3
15 9.0 84
16 g9 8.0
17 9.2 84
18 9.5 84
19 9.6 9.3
20 9.6 9.5
21 2.8 9.5
22 9.8 9.5
23 9.8 9.6
24 9.9 9.5
25 9.9 9.6
26 5.9 9.6
27 9.9 9.6
28 10.3 9.8
29 10.1 9.8
o 81 78 19 10.1 938
31 83 7.0 18
Month 23 7.0 79 10.1 77
August September
Day Max Min Mean Mex Min
1 15.7 151 15.4 19.1 184
2 15.7 15.4 155 19.4 18.6
3 15.9 15.5 15.7 19.4 184
4 16.2 15.9 16.0 18.9 18.4
5 162 15.9 16.1 19.1 18.6
6 16.5 16.0 16.3 18.9 18.6
7 16.6 163 16.4 19.1 18.6
8 16.6 163 16.5 18.8 18.4
9 168 16.5 16.6 18.6 183
10 16.9 16.6 16.7 18.6 18.1
11 17.1 166 16.9 19.1 18.1
12 171 16.8 17.0 18.9 183
13 17.2 16,9 17.1 194 183
L] 174 171 17.2 194 184
15 17.5 1.2 174 192 186
16 17.4 17.2 17.4 191 18.4
17 17.5 17.2 174 188 184
18 17.4 7.2 17.4 18.4 183
19 17.7 17.2 174 184 18.0
20 17.7 171 174 183 17.8
21 17.8 17.2 17.5 18.0 12.7
22 17.7 17.4 17.5 178 175
23 17.5 174 17.5 1.7 17.4
24 18.1 174 177 17.4 17.2
25 18.0 17.5 1.7 172 17.1
26 18.8 17.7 18.2 17.1 16.8
7 18.9 183 18.5 16.8 16.2
28 18,9 180 18.5 16,3 16.2
% 18.6 18.1 18.3 16.6 162
30 i8¢ 183 186 16.6 16,3
31 195 18.8 189
Month 19.5 15.1 17.2 194 16.2

1998

Source Agency: Tualatin Basin Watermester

Mean

83
81
8.2
83
24

8.6
38
87
38
87

87
39
87
87
87

8.6
87
88
9.5
2.6

9.6
9.6
9.7
9.7
9.8

o8
o8
99
99
10.0

9.1

Mean

18.7
19.0
19.0
18.7
18.7

18.7
187
18.6
18.4
183

18.5
18.53
18.7
189
1.0

187
185
18.3
182
180

17.8
17.7
173
17.2
17.2

16.9
16.5
16.3
16.3
164

181

10.2
10.6
10.6
10.83
10.8

1.1
11
10.9
10.8
10.9

11.1
114
1L5
1.7
118

12.0
12.6
12.6
129
13.2

133
13.6
13.9
14.0
4.0

14.5
14,5
148
15.1
15.2
15.4

154

Max

16.5
16.5
16.2
155
149

14.6
14.5
14.6
14.6
145

13.9
13.6
13.5
133
13.6

13.3
13.0
12.7
12.6
6.8

July
Min

9.9
.9
103
103
10.3

10.3
i0.3
103
10.3
10.3

10.6
10.8
10.9
111
11.4

11.5
11.3
121
12.4
12.6

2.9
3.
133
133
138

4.0
142
14,3
143
4.6
4.9

29

October
Min

16.3
16.2
15.5
14.9
142

14.2
14.2
143
14.3
13.%

13.5
13.3
133
13.2
13.2

13.0
126
124
59

46

101
10.2
10.4
10.5
10.6

10.8
10.8
10.6
10.6
10,7

108
1.1
112
114
11.6

11.7
12.0
123
126
123

13.1
133
13.6
138
139

14.2
144
14.5
148
150
151

122

Mean

16.5
16.4
15.9
153
14.4

143
143
14.4
145
4.2

13.8
13.5
13.4
13.3
13.3

3.1
129
12.6
10.3
54



Tualatin River below Barney Outfall
Station #14202460
Rivermile 77.8
1998
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Temperature-Degrees Celsius
Source Agency-Tualatin Basin Watermaster




C2:NB?

TUALATIN RIVER BELOW BARNEY OUTFALL

Period of Record:  5/30 through 10v20

MIN, 7.8 May 31

1998

Source Agency: Tualatin Basin Watermasier

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1998

14202460
MaX, 19.2 Aug 31
May
Day Max Min
1
2
3
4
5
[
2
8
9
10
1
12
13
14
15
16
17
18
19
20
21
=
3
24
s
26
F el
28
2
30 95 84
31 113 78
Manth 1L.5 738
Augst
Pay  Max Min
1 15.7 149
2 15.7 151
3 159 13.5
4 16.0 137
3 162 15.7
3 163 15.9
7 16.5 16.2
8 166 16.3
9 16.8 163
to 169 16.5
n 169 163
12 171 16.6
13 1.z 16.8
4 17.4 169
15 17.4 168
H 17.2 1.1
17 174 17.1
18 17.2 17.1
19 17.5 169
20 175 169
21 178 17.1
22 17.7 17.2
23 174 17.2
p2] 18.0 17.2
23 178 17.4
26 18.6 17.4
27 188 17.8
28 188 17.8
29 18.4 178
30 188 18.0
a 19.2 183
Month 19.2 14.9

Mean

2.0
9.6

93

153
154
15.6
15.9
15.9

16.2
163
16.4
16.3
16.6

168
16.9
17.0
17.1
17.2

17.1
17.2
171
172
17.2

173
17.4
17.3
17.3
17.5

17.9
18.3
i8.2
18.%
183
18.6

17.0

Max

11.7
111
112
10.5
1.7

120
123
126
12.3
1.7

1.7
123
12.0
123
11.4

10.8
121
10.6
%8

10.2

103
10.3
10.2
101
9.9

10.2
10.3
10.5
10.5
10.5

12.6

189
189
18.9
18.4
183

18.1
183
177
17.5
17.7

18.0
18.1
18.3
18.3
183

18.0
1.7
17.2
172
16.%

16.9
16.3
16.3
16.0
157

15.4
151
148
149
14.9

1:2

hme
Min

9.3
9.5
87
2.5
2.5

9.6

102
10.2
10.5
103

2.7
103
10.2
9.8
29

22
9.6
9.2
23
23

2.6
$.6
938
9.6
2.6

9.6
5.6
9.8
29
10.1

180
178
7.7
174
17.1

16.9
171
17.1
166
16.3

16.6
166
16.8
17.1
174

17.4
16.9
146
16.6
16.3

16.0
15.7
15.5
154
151

148
143
13.9
14.2
13.9

139

104
$9
29
10.0
10.4

108
111
11.2
113
10.9

10.8
nz
L0
10.9
10.7

10.0
0.7
9.9
9.6
.7

9.9
b9
b9
9.9
98

L5
10.0
10.1
10.2
10.2

103

Mean

18.2
18.4
184
17.8
17.4

17.3
17.6
174
171
17.1

17.4
176
17.5
178
17.8

17.6
17.3
16.4
168
167

16.5
16.1
139
136
15.5

151
14.7
14.3
14.5
14.4

16.8

10.6
10.6
10.6
10.6
i0.8

1L1
1.4
i1
11.2
114

112
114
i1.5
1.7
11.8

121
121
10.8
12.7
12.4

13.0
nz
"2
111
111

11.4
11.8
123
149
15.1
153.1

151

14.8
13.%
13.9
133
13.5

13.6
138
133
123
124

123
12.0
1L?
1t.7
12.0

1.5
1.8
111
10.6
84

July

10.1
10,1
10.3
103
10.2

10.2
i0.5
10.5
10.6
10.5

10.6
10.8
1Ll
11.2
11.4

115
101
2.0
92
2.6

10.5
105
103
10.5
10.3

i0,8
114
1.7
11.8
46
148

2.0

October

13.3
13.0
121
123
12.4

12.4
129
12.3
115
12,0

1.7
11.2
11.2
1.2
1.1

0.5
10.8
10.3
86
78

10.2
103
10.4
10.5
10.6

10.8
g
108
10.9
10.9

11.0
ni
113
1.4
ilé

1.7
114
2.9

104
10.7

11.6
111
10.7
10.8
10.7

1.z
116
1.9
128
149
15

1.3

14,3
13,5
13.0
129
129

12.9
13.3
3.1
12.0
12.1

11.9
11.7
114
114
11.5

11.0
11.2
10.7
9.6
8.1



Tualatin River below Lee Falls
Station #14202450
River Mile 70.7
1998
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Temperature - Degrees Celsius
Source Agency - Tualatin Basin Watermaster




14202450 TUALATIN RIVER BELOW LEE FALLS 1998

Period of Record: 5/16 through 1020 Source Agency: Tualalin Basin Watermaster

26
27
28
29

3

Month

26
27
28
29

3

MAX, 20 Sept 1 MIN, 7.00 OctL 19
TEMPERATURE, WATER (DEG. C), MAY TO CCTOBER 1998
May June Tuly
Max Min Mean Max Min Mean Max Min Mezan
139 1.1 124 1338 126 13.0
13.0 10.8 113 154 126 13.7
138 108 122 13.2 121 12.6
126 114 119 127 120 123
14.2 11.4 126 140 118 12.9
14.8 11.4 13.1 15.1 120 13.4
152 124 13.7 15.1 12.9 13.8
149 12.1 134 16.3 13.0 146
14.5 124 13.4 16.2 133 14.3
14.5 123 13.2 159 13.5 146
140 11.2 126 143 12.9 13.5
148 120 133 14,5 127 13.5
14.8 1.8 133 14.6 12.4 136
14.2 10.9 125 143 13.0 13,7
140 12.0 129 15.2 13.2 14.2
834 2.0 8.2 129 10.8 11.9 16.6 133 15.0
9.8 8.1 8.8 14.0 106 123 16.6 13.6 15.1
103 8.4 9.2 129 112 120 159 13.6 14.6
9.8 8.9 92 123 10.2 114 14.8 13.5 14.1
95 92 9.4 140 103 122 16.2 13.0 145
10.5 9.0 2.6 152 120 13.6 16.6 133 14.9
93 81 89 143 12.4 13.4 17.2 14.2 15.6
10.1 92 2.6 139 123 13.0 169 14.0 154
10.3 23 2.8 13.5 1.7 12.5 16.6 13.9 15.2
9.6 83 8.9 123 114 11.8 17.2 13.9 155
89 7.4 8.2 13.2 10.9 120 178 14.9 16.3
9.6 1.7 8.7 140 108 125 18.4 159 17.0
112 18 9.5 148 11.2 13.1 18.8 16.0 173
10.5 101 10.3 157 12.4 14.1 1.7 151 16.4
11.1 9.8 10.4 149 124 13.7 16.2 151 15.5
13.0 9.5 11.2 16.2 152 15.6
130 74 9.4 15.7 10.2 127 18.8 11.8 14.6
August September October
Max Min Mesan Max Min Mean Max Min Mean
171 14.6 15.7 19.7 166 18.1 13.2 121 1238
17.5 143 16.0 18.6 152 17.0 12.6 115 12.0
18.3 15.2 168 192 159 17.5 11.5 10.6 111
123 155 17.0 139 15.7 17.4 10.8 9.8 10.4
18.0 15.7 16.9 181 15.2 16.8 11.2 9.5 10.4
17.2 149 16.2 174 13.9 15.8 12.0 10.1 11.0
17.2 145 15.8 17.5 143 16.1 12,6 109 11.7
17.7 143 16.0 16.6 14.5 156 12.6 115 12.1
17.8 149 16.4 149 120 13.7 11.5 10.5 11.0
181 14.9 16.6 15.2 121 13.7 10.5 9.3 99
18.6 159 173 16.3 13.0 14.7 10.5 93 98
18.8 16.2 17.5 17.2 13.8 15.5 10.9 10.2 10.6
192 16.3 1.7 16.9 13.6 15.4 11.4 10.8 11.0
19.4 16.9 18.2 17.2 145 159 10.6 9.6 103
17.8 163 17.0 16.8 13.8 15.4 10.3 92 9.7
171 15.7 16.4 16.3 14.0 153 9.0 78 86
16.8 14.6 15.8 15.5 133 146 25 8.1 87
16.6 14.5 15.7 14.8 138 13.1 8.7 15 82
17.4 14.6 i6.1 14.9 13.2 13.9 8.6 10 19
17.7 15.2 16.5 14.3 12.4 13.4 83 73 76
17.5 159 16.7 145 120 133
17.8 162 16.9 145 12.4 13.4
16.8 15.9 16.4 148 124 13.7
17.2 145 159 13.9 12.1 13.1
17.7 152 16.6 13.9 126 133
17.8 155 16.7 132 10.8 121
18.1 155 16.9 13.9 11.2 126
18.5 155 17.1 13.9 11.5 12.9
18.1 15.9 17.2 13.6 11.5 127
18.1 154 17.0 135 1.1 124
18.4 15.7 172
19.4 143 16.7 19.7 10.8 146



Tualatin River near Gaston, OR
Station# 14202500
River Mile 63.9
1998
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Month

Month

14202500

TUALATIN RIVER NEAR GASTON, OR

Period of Record: 5/16 through 10720
MAX, 22.4 July 28

2.8
11.8
129
1.7
10.9

123
10.8
1.7
1.7
11.5

10.9
120
13.9
13.0
13.0
160

16.0

19.4
20.0
21.0
210
210

199
19.1
194
19.9
20.2

211
213
1.8
218
208

18.1
181
17.1
189
19.4

194
195
18.4
18.4
18.9

18.3
192
19.5
200
19.9
205

21.8

May
Min

87
87
9.0
9.9
9.9

9.9
9.0
98
10.5
9.5

87
24
87
11.1
10.6
103

8.4

15.5
15.4
16.2
16.9
171

16.2
15.2
152
16.0
15.9

16.9
171
174
18.0
17.5

165
14.3
14.6
14.83
157

166.6
166
16,5
14.6
15.2

159
157
160
166
16.5
16.8

14.6

MIN, 7.8 Oct. 18

TEMFPERATURE, WATER (DEG. C), MAY TO OCTOBER 1998
June

Mean

2.2
100
10.7
10.6
103

10.7
10.0
106
1.0
104

9.9
10.0
11.2
1.7
11.7

13

10.7

Mean

17.2
17.7
18.5
19.0
19.1

18.1
17.2
17.3
17.9
18.1

189
19.2
19.5
19.9
185

17.2
16.5
159
16.7
17.5

17.9
18.0
17.2
16.5
17.0

17.1
17.4
17.7
18.4
18.3
187

17.9

Max

17.2
16.2
169
15.9
17.1

18.0
18.8
17.8
17.2
17.7

172
18.4
18.1
17.8
174

162
172
163
155
175

18.8
17.8
16.5
162
1438

145
177
18.8
199
13.9

Max

216
214
218
216
218

21.0
210
19.5
18.1
17.8

188
19.9
19.9
20.0
200

195
18.0
17.1
166
16.2

171
16.5
16.9
159
155

15.5
16.2
16.5
165
163

218

1998

Source Agency: Tualatin Basin Watermaster

Min

123
12.7
121
12.7
126

13.0
140
14.2
142
14.0

13.2
136
14.0
13.5
149

13.5
12.7
133
120
118

13.6
136
13.9
136
132

123
124
132
14,5
15.1

11,3

September
Min

17.8
18.1
18.6
18.4
18.0

171
1743
18.0
14.9
14.2

151
16.3
16.0
16.5
163

16.5
15.7
15.2
143
140

13.9
143
13.6
142
14.3

124
13.0
13.5
13.5
13.2

Mean

14.6
143
145
13.8
145

155
16.4
16.1
158
15.7

152
16.0
162
15.7
16.3

14.9
14.9
144
1.7
146

163
16,1
15.2
14.8
13.6

13.4
148
16.0
1712
16.7

152

19.7
193
201
20.0
19.7

189
188
18.6
166
159

168
179
178
18.1
18.0

179
16.9
16.1
153
15.0

15.4
154
152
15.0
14.8

139
145
14.8
14.8
14.6

17.2
18.8
18.0
13.9
174

18.4
17.8
19.9
200
192

18.1
17.8
18.4
172
18.6

20.5
210
19.9
181
19.1

19.5
20.5
200
19.4
202

210
21
224
13
19.5
17.4

224

15.4
143
13.0
12.4
124

13.2
138
142
13.6
1.7

11.4
1.7
13.0
12.1
1.2

10.5
9.3
2.5
9.6
9.2

July
Min

148
14.0
139
13.2
13.0

133
143
14.5
16.0
159

157
145
143
149
149

15.4
16.0
152
154
13.9

14.8
15.7
159
154
152

16.5
17.5
17.8
17.4
16.5
162

13.0

October
Min

13.9
127
120
109
10.1

10.9
12.4
132
11.8
10.6

2.9
10.9
115
10.6

2.9

8.4
8.4
7.8
78
8.4

15.6
161
14.9
136
14.7

15.7
163
17.0
18.1
174

16.8
16.1
16.4
16.1
16.5

17.8
18.7
173
16.6
16.4

17.1
181
130
1.5
17.6

186
19.7
20.1
19.1
17.4
16.7

14.4
133
12.6
11.4
11.3

120
13.0
13.6
127
11.1

10.6
113
121
11.4
105

9.4
92
3.9
a3
B8



Tualatin River at Dilley, Or
Station# 14203500
River Mile 58.8
1998
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Source Agency-Tualatin Basin Watermaster
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12
13
14
15

16
17
18
19
20
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26
27
28

30
31

Month

Day

WA W B e

Tualatin River at Dilley, OR

Period of Record: 5/16 through 10/20

14203500
MAX, 18.0 Sept 30
May
Max Min
108 92
1.1 92
114 08
1.4 99
108 10.1
1.2 9.5
1.2 98
10.8 99
109 102
109 938
108 9.6
112 9.5
126 9.9
12.6 109
12.0 109
139 10.9
129 9.1
August

Max Min
129 s
13.3 117
140 120
139 12.3
136 123
13.5 120
129 1.7
3.2 1.7
135 1.8
136 121
14.0 12.1
136 121
126 124
12.5 126
122 12.0
12.4 11.7
12.6 114
12,6 11.2
13.0 1.4
132 1.8
132 121
135 12.0
13.0 121
132 11.5
12.9 118
13.2 12.1
135 117
125 120
123 117
122 108
1.0 1.8
140 10.9

MIN, 9.2 May 16

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1998
Juno

Mean

9.6
929
10.6
10.5
10.3

10.1
10.4
10.3
10.6
103

102
10.2
1
11.5
113
12.1

106

1211
125
123
132
13.0

128
123
124
127
12.8

131
13.0
131
13.0
12.4

120
119
119
121
12.5

12.6
12.8
125
123
125

126
125

124
124
124

Max

14.8
15.1
148
15.2
143

149
152
154
15.2
14.8

149
15.5
15.5
15.5
16.3

14.9
149
143
121
130

135
135
123
120
n.s

11.8
132
13.6
13.6
129

16.3

Max

132
133
12.7
126
13.2

135
13.5
135
132
133

14.0
13.8
14.5
143
14.6

149
149
16.5
16.5
154

16.0
16.0
16.6
163
168

172
175
17.8
17.8
18.0

18.0

1998

Source Agency: Tuslatin Basin Watermaster

Min

127
14.9
14.0
13.6
13.2

132
14.6
13.6
145
13.9

138
146
146
143
14.5

139
13.6
111
102
10.6

115
118
111
10.9
108

10.6
10.6
115
120
11.1

10.2
September
Min

1.8
10.8
10.8
1.7
1.2

1.2
11.4
11.5
1.7
115

11.3
121
120
12.7
129

133
13.0
13.8
14.2
14.5

14.6
1483
15.1
15.5
160

15.4
159
16.2
E6.5
165

Mean

138
14.6
14.4
146
13.7

141
133
145
14.3
143

143
15.1
152
148
152

144
142
12.9
1.0
1.7

125
12.4
11.6
n.4
1.2

11.3
1.8
126
129
1.7

13.4

12.4
120
120
12.1
12.2

12.2
12.4
12.4
124
12.6

13.0
11
13.5
136
13.7

14.0
14.1
14.6
14.9
148

5.2
15.5
158
15.9
i6.3

t6.4
16.7
179
171
17.1

142

120
127
129
120
135

142
142
13.8
2.9
123

1.7
11.8
12.4
121
129

126
12.7
12.7
126
129

13.0
135
126
123
12.7

129
133
13.5
13.2
13.0
123

142

11.7
174
11.7
16.6
168

17.1
17.1
16.9
168
154

154
15.7
15.7
149
148

146
14.5
143
14.5
14.5

Tuly
Min

10.8
10.8
120
1.2
11.4

11.8
12.6
109
10.9
109

10,6
10.8
108
109
112

11.2
109
11.7
11.5
10.9

1.5
12.0
11.4
12
11.2

11.5
11.8
120
11.8
1.7
1.8

10.6

Octlober

Min

169
16.6
163
15.4
15.7

16.3
160
162
15.2
14.6

146
151
14.6
143
143

138
13.8
13.5
13.8
13.6

L2
11.6
124
1.6
12.1

129
13.4
12.2
11.9
11.5

151.2
1.2
11.6
11.6
12.0

12,0
1.8
122
12.1
119

123
126
121
118
1.9

12.2
12.5
1.7
12.5
12.2
11.9

120

Mean

173
17.0
16.7
159
162

167
16.5
16.5
16.1
15.0

£5.0
153
15.0
14.6
14.6

142
142
14.0
14.1
13.9



Gales Creek near Glenwood, OR
Station# 14204550
Stream Mile 19.9
1998
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14204550 Gales Creek near Glenwood, OR 1998

C2:N89
Period of Record: 3/22 through 10/20 Source Agency: Tualatin Basin Watarmaster
MAX, 19,1 July 28 MIN, 7.3 May 26

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER. 1998

May June July
Day Max Min Mean Max Min Mean Max Min Mean
I 13.2 2.9 1.3 136 12.3 12.7
2 12.4 o8 10.9 145 12.0 13.1
3 13.0 9.6 1.3 13.6 12.6 129
4 1.8 10.3 11.0 127 123 125
5 12,9 103 11.4 14.3 120 13.0
6 138 10.1 11.8 149 121 13.5
7 14.0 10.9 124 152 13.2 14.1
8 13.8 10.¢ i2.1 15.4 12.7 14.1
9 13.5 10.9 12.2 154 129 141
10 13.0 11.2 12.0 151 12.9 14.0
11 12,9 10.9 i1.7 14.3 129 13.6
12 13.9 10.8 12.2 143 12.9 136
13 13.5 10,9 12.2 14.5 12.7 136
14 13.3 10.3 11.8 142 13.2 13.7
15 124 10.9 118 14.9 13.3 14.0
16 12.6 t0.3 11.3 163 13.3 148
17 3.0 103 11.6 16.5 13.6 15.0
18 IR 10.6 111 16.2 143 15.2
19 121 102 11.2 135 14.2 147
20 13.6 10.1 1.7 16.0 13.2 14.6
1 14.5 114 129 16.6 13.6 15.2
2 9.3 80 88 13.8 118 12.9 174 14.6 15.9
23 10.2 9.0 9.4 13.5 11.8 12.5 168 14,5 157
24 10.1 9.0 9.4 13.0 11.5 12.2 162 139 15.2
s 10.2 8.1 9.0 123 11.2 116 169 138 153
26 9.6 73 85 124 10.3 1.5 17.5 14.9 16.3
27 ¢.8 7.8 87 13.2 10.2 1.6 18.6 159 17.2
28 11.5 7.5 2.4 14.0 10.9 12.5 191 16.5 17.8
29 10.5 9.5 99 148 11.8 13.3 i 16,0 17.0
30 10.53 9.3 9.9 14.6 123 134 169 154 158
31 12.7 8.7 10.6 15.5 14.9 152
Month 12.7 73 94 1438 9.6 119 19.1 120 14.6
August September October

Day Max Min Mean Max Min Mean Mex Min Mean
1 16.2 14,0 15.0 17.4 148 16.0 12.6 12.0 124
2 16.6 138 152 16.8 13.9 15.4 123 11.2 1.7
3 17.4 14.5 159 174 149 160 11.4 10.6 1.1
4 17.2 143 139 16.9 14.6 15.8 10.9 10.2 10.5
5 16.9 149 16.1 16.3 143 154 114 9.9 10.5
[ 163 14.2 15.4 15.9 133 146 1.7 10.1 10.8
T 15.7 133 146 16.2 138 14.9 11.8 10.8 11.4
8 159 13.0 14.5 15.4 13.9 144 11.8 11.5 11.7
9 16.2 128 150 14.0 123 133 11.4 10.6 10.9
10 16.5 138 15.2 142 1.3 13.0 10.6 9.9 103
1 17.1 14.5 158 149 127 13.8 103 9.8 10.2
12 17.5 14.6 16.1 15.7 13.6 146 10.¢ 10.5 10.7
13 18.3 1535 168 157 13.3 144 114 108 1.0
14 18.1 16.0 171 15.7 13.5 146 108 10.2 10.5
15 16.8 15.1 15.8 15.5 13.2 14.4 103 9.6 10.0
16 152 143 148 152 13.5 i4.3 9.8 3.4 9.2
17 14.6 13.0 13.9 4.3 12.6 125 9.6 89 93
18 14.0 12.¢ 13.5 13.6 132 134 23 8.0 87
i9 14.9 12.7 138 138 i2.9 12.2 9.0 18 8.3
20 15.5 13.3 143 13.3 1.7 123 87 78 82
21 155 13.% 147 13.8 11.7 12.7

22 i535 14.0 14.7 136 11.8 12.7

Pk 4.9 14.0 14.4 139 118 12.9

24 149 12.6 13.7 13.3 1.8 125

ral 15.1 12.9 14.0 129 1213 12.7

26 14.9 13.5 4.1 127 10.9 tLe

27 15.4 12.7 14.0 13.2 111 12.1

18 16.0 13.0 14.4 13.2 154 123

29 16.2 13.9 15.0 13.0 11.2 12.2

k1i] 16.3 13.5 14.9 13.2 1.2 12.2

31 16.9 142 15.5

Month 183 126 15.0 174 10.9 117

IR ERAL P e s P . e L



Gales Creek at Clapshaw Hill Road
Station# 14204540
Stream Mile 12.4

1998
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C2NR9

Period of Record:  3/30 through 10/20
MIN, 8.1 Oct. 18

GALES CREEK AT CLAPSHAW HILL ROAD

1998

Source Agency: Tualatin Basin Watermaster

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1958

14204540
MAX, 26.4 July 27
May
Day Max Min
1
]
3
4
5
]
7
8
9
10
1
12
13
14
15
16
17
18
19
20
21
22
3
24
5
26
17
28
iy
30 126 103
a 15.7 10.1
Moath 137 10.1
August
Day  Max i
1 21.6 15.2
2 2.2 15.9
3 132 17.4
4 29 1.5
5 226 18,0
6 21.3 169
7 19.9 15.7
8 20.6 15.4
9 208 16.3
10 21.8 16.5
11 221 174
12 221 17.5
13 23.2 18.1
14 224 18.6
15 199 1.7
16 17.8 163
17 17.5 14.6
18 16.5 14.2
1% 18.6 14.2
20 18.9 154
21 12.1 16,3
2 w2 16.3
23 17.7 16.0
24 18.0 142
23 18.8 15.1
26 7.7 15.7
27 18.¢ 15.1
28 183 15.4
% 193 160
0 18.8 15.7
n 199 16.3
Menth 2312 14.2

Mean

114
126

10.5

187
19.2
104
20.4
20.5

183
182
184
139
19.2

1.9
20.2
0.8
10.7
18.5

171
16.3
155
16.4
174

17.8
17.9
16.8
163
17.1

16.9
17.1
17.2
1.6
17.6
183

183

Mx

16.5
154
16.3
143
16.5

177
181
174
17.1
168

16.5
18.0
115
17.4
157

13.2
17.5
4.0
139
18.6

199
168
17.1
4.8
14.2

14.6
18.1
19.9
210
202

210

0.6
199
10.6
19.9
191

18.6
18.8
17.8
16.5
16.5

17
18.8
189
19.5
19.1

19.1
181
17.2
16.5
16.9

174
171
177
15.2
155

16.3
17.2
17.1
163
171

June
Min

11.7
11.7
115
12.0
120

120
132
133
133
13.2

123
123
2.7
120
13.2

1.7
120
124
11.2
115

138
143
138
i3.3
12.9

12.0
1.5
129
14.2
14.9

1.2

Sept=mber
Min

1.5
16.3
17.4
16.6
162

15.5
15.9
15.7
13.9
13,5

14.8
15.7
132
149
14.5

14.8
14.0
14.5
13.6
12.6

127
132
12,7
13.0
13.2

111
12.0
12,3
12.4
12.3

1.1

Mean

13.7
133
137
131
13.8

14.7
153
15.0
149
l46

4.2
14.9
5.0
146
146

138
4.5
131
13.4
148

16.6
156
149
14,0
135

133
146
16.1
17.3
17.2

14.6

19.4
188
19.2
185
17.8

175
176
168
135
15.3

16.5
17.4
17.1
172
169

16,9
16.2
15.3
148
14.4

15.0
1439
152
143
14.5

136
145
14.7
145
146

16.2

17.2
19.5
16.9
15.2
19.4

213
216
216
114
0.0

17.7
18.9
185
18.0
20.2

nl
32
216
15.9
19

129

2.6
n.l
232

24.4
26.4
26.1
26
206
188

264

143
142
1.2
12.1
13.9

4.6
149
143
126
11.8

12.0
1.7
13.2
123
11.4

10.5
102
10.8
1.2
103

July
Min

148
14.0
14.9
14.2
13.8

145
155
15.5
15.7
15.1

15.2
149
14.6
15.7
157

15.5
16.5
17.4
17.2
15.7

16.3
17.4
174
16.5
16.3

1890
19.5
19.7
19.4
181
17.4

13.8

October

13.0
11.8
11
10.6
9.6

i0.1
11.5
126
111
10.8

10.1
10.9
11.4
10.5
9.6

23
89
81
8.6
7.8

15.7
16,5
15.6
14.6
16.1

176
8.5
183
184
17.4

16.5
16.6
69
16.9
i7.6

19.0
198
193
185
18.7

19.6
20.5
20.1
9.3
9.7

211
2.7
228
1.3
19.0
18

1835

13.7
129
119
11.2
116

123
13.1
133
1.6
111

109
113
12.0
1.3
10.5

9.4
9.5
9.4
9.6
8.7



Gales Creek at Hwy 47 near Forest Grove, Or

Station# 14204530
Stream Mile 2.4
1998
T T ¥ [ T T T ' T T T T T T —!' T T T T T T ¥ T T T
= ; ‘
25 L | ]
20 AU PR | AR A 0§ I U N0 I I R R 1 SR £ 1 D Il I 11 S 1 1 ) FA Y 1
15 e | 1 S S e e A GG S -1 S —
10 ................................................................................................... —]
5 1 i 1 1 1. : 1 1 1 ; 1 1 1 :l 1 1 1 : 1 i 1 i 1 1
May/14 Jun/é Jun/29 Jul/23 Aug/15 Sep/7 Sep/30 Oct/23

Temperature-Degrees Celsius
Source Agency-Tualatin Basin Watermaster




26
27
28
29
30
31

Month

14204530

Pericd of Record: 5/16 through 10720
MAX, 24.0 July 26

Max

1.1
121
129
13.2
120

124
123
121
121
1.7

n.z
123
14.5
14.5
13.0
16.2

21.0
PRy
232
234
23.6

227
213
213
219
221

23.1
234
240
24.0
232

20.8
192
18.8
189
202

206
21.0
203
19.1
19.4

194
19.7
206
210
211
221

240

May
Min

9.3
9.3
10.2
109
109

103
9.9
10.5
1.1
9.9

9.9
9.6
101
120
114
1.7

9.3

Angust

Min

18.8
19.1
20.6
211
211

W06
19.1
18.6
19.4
19.5

20.5
208
216
221
21.0

192
174
171
16.5
175

18.9
19.2
189
17}
174

17.8
174
17.8
186
18.6
19.2

Gales Creek at Hwy 47 near Forest Grove, OR

MIN, 8.7 Oct. 18

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1998
June

Mean

9.9
103
11.5
118
113

.o
10.8
1.1
11.6
10.6

10.7
10.8
1.7
12.7
12,0
133

Mean

19.7
204
218
23
23

215
202
199
20.5
208

217
221
227
23.1
216

19.7
184
1.7
176
18.6

19.7
20.0
19.3
18.2
183

18.6
18.5
19.1
19.8
19.9
205

Max

163
159
16.6
16,6
159

17.5
17.8
17.8
174
171

163
175
17.5
17.1
174

163
16.8
16.5
15.4
17.7

195
19.1
174
163
154

15.1
17.1
19.1
20.5
202

205

Max

226
224
221
21.9
216

20,6
202
19.7
18.1
17.2

18.4
19.5
19.4
19.7
19.4

19.2
18.8
17.7
17.2
15.6

163
165
16.5
16.3
159

15.4
15.4
15.7
15.7
15.7

Source Agency: Tualatin Basin Watermaster

Min

14.0
14,0
14.0
13.9
13.9

14.9
163
163
163
152

149
15.4
163
155
163

14.6
15.2
14.2
13.5
146

172
175
16.2
15.4
14.5

14.0
14.3
163
17.8
186

135

September
Min

203
19.5
199
19.9
19,1

18.3
18.4
181
160
15.1

159
174
17.2
178
174

171
16.8
16.5
16.0
163

15.4
15.7
154
15.5
15.4

14.0
143
148
148
146

140

Mean

153
15.0
15.2
15.0
145

16.0
172
171
169
16,0

157
163
169
16.3
17.0

15.6
159
15.4
143
159

183
18.2
16.6
157
149

14.5
15.5
176
19.1
19.3

162

1.4
210
211
20.9
204

194
193
18.7
169
16.1

17.0
183
18.3
18.7
18.5

185
176
110
16.4
15.1

i58
16.1
159
15.8
15.6

1456
14.8
15.1
152
151

17.5

194
18.8
18.8
17.2
18.0

20.6
219
216
219
23

199
19.5
202
200
208

222
2.1
229
226
216

229
237
23.2
224
227

240
259
6.6
25.7
24.0
213

26.6

15.5
15.1
142
13.5
124

129
13.9
14.2
13.9
121

118
123
127
ne
12.0

10.9
10.2
10.1
9.8
99

July
Min

174
16.2
174
160
15.2

172
191
189
19.1
189

18.1
17.5
174
183
183

18.9
20,0
206
206
18.9

19.5
211
213
20.5
203

216
231
242
234
21.4
199

15.2

Qd.ober

Min

15.1
14.0
13.5
12.6
1.7

120
12.9
13.8
121
14

1.2
1.5
121
11.8
109

9.9
9.3
87
87
9.0

1998

18.2
17.4
18.2
16.4
16.4

183
204
20.4
206
19.8

189
13.5
18.8
192
194

20.4
21.6
220
213
20.4

21.2
224
224
21.5
21.5

27
243
253
244
23
20.5

Mean

15.2
144
13.7
128
121

124
13.4
139
134
11.7

1.5
118
124
£2.2
11.4

10.3
9.8
9.4
94
9.5
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20
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Tualatin River at Golf Course Road Bridge near Cornelius, Or

Station# 14204800
River Mile 51.5
1998
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Temperature-Degrees Celsius
Source Agency-Tualatin Basin Watermaster




14204800

Tuzlatin River at Golf Course Road Bridge near Comelius, OR

Peried of Record: 5/16 through 10020

MAX, 17.8 June 13

111
10.6
12.1
12.0
1.5

111
1.7
n.z
11.7
1.4

1.2
114
124
133
124
14.0

140

14.8
154
163
16.9
163

163
15.4
15.5
15.7
162

168
16.6
16.9
16.6
15.7

13.6
13.6
135
14.2
149

148
148
14.0
14.0
14.6

14.5
14.3
15.1
143
145
146

169

May
Min

9.3
96
10.5
11.2
111

10.8
109
10.9
1.z
10.3

103
10.8
10.9
11.8
113
11.8

9.6

Min

13.0
133
140
14.2
14.5

14.0
135
13.0
13.5
133

14.0
145
14.5
143
13.6

2%
12.1
12.4
12.6
13.0

13.6
13.5
135
12.9
132

132
13.0
133
135
133
133

1211

MIN, 9.6 May 17

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1998

Mean

10.5
10.1
11.4
1.7
113

10.8
1.2
111
11.5
1.1

Lo
11.0
11.7
126
12.1
128

114

Mean

133
143
150
15.5
156

15.1
144
143
14.5
14.8

154
155
15.6
15.5
143

13.2
12.9
130
132
139

142
14.4
13.8
13.4
138

138
13.7
141
139
13.8
14.0

143

Max

162
16.5
166
16.0
155

16.8
174
174
171
169

16.2
17.4
17.8
172
169

168
17.2
168
148
152

16.5
1535
14.9
14.0
13.3

13.8
14.9
16.6
11.7
163

149
146
146
142
142

13.6
13.8
13.8
13.6
136

142
14.6
146
149
14.9

14.9
149
152
16.3
15.4

15.7
15.7
163
15.9
16.2

163
168
16,9
16.9
17.1

171

Source Agency: Tualatin Basin Watermaster

June
Min

133
143
14,5
149
140

143
151
15.4
154
15.4

14.5
14.6
15.7
155
16.3

15.7
14.9
14.8
13.7
124

13.6
143
139
13.2
12.6

12.1
126
13.5
14.5
14.6

121

Mean

145
152
155
15.4
148

154
16.1
163
163
159

15.2
159
16.7
16.4
166

162
16.0
15.5
13.0
13.7

149
15.0
14.2
136
13.0

128
13.6
14.8
159
153

15.2

142
138
140
13.7
135

132
135
135
13.0
13.0

13.7
142
141
14.5
14.5

145
145
14.6
153
14.9

15.2
155
15.7
15.7
159

15.7
162
16.4
16.6
167

147

14.6
15.4
1446
14.3
148

15.8
17.4
17.2
16.6
155

145
148
154
14.6
16.2

17.1
166
155
15.1
154

16.2
16.6
162
149
149

149
16.0
16.5
15.5
14.6
14

169
16.6
16.0
15.4
154

15.5
162
16.0
15.5
151

14.2
14.5
146
t4.2
139

135
13.0
12.9
13.0
13.0

Fuly
Min

133
13.0
13.9
13.2
127

13.6
146
146
143
14.2

135
133
13.0
13.3
13.3

14.2
13.8
139
13.8
132

136
13.9
14.0
135
13.2

136
136
14.5
145
13.8
13.5

12.7

October

Min

16.5
159
154
146
145

145
149
152
14.6
13.8

13.5
13.9
142
§3.8
133

127
127
121
121
124

138
14.0
143
13.6
13.5

15.0
159
15.9
15.4
14.5

139
139
14.1
14.2
146

15.7
153
14.7
144
142

14.7
15.2
148
14.1
14.0

142
14.7
15.3
149
142
13.7

145

Mean

16.7
16.2
158
152
148

15.0

15.6
15.1
141

13.8
i4.1
14.4
14.0
136

13.0
12.8
125
126
12.6

1998
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May/14 Jun/6 Jun/29 Jul/23 Aug/15 Sep/7 Sep/30 Oct/23

Dairy Creek at Hwy 8 near Hillsboro, Or

Station# 14206200
Stream Mile 2.1
1998
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14206200

Dairy Creek at Hwy 8 near Hillsboro, OR

Period of Record: 5/16 through 10/20
MAX, 24.4 July 28

Max

114
11.2
121
126
126

12.3
12.1
12.1
12.4
12,3

12.0
120
124
13.2
13.0
135

13.5

200
20.2
211
21.6
216

208
200
200
20.2
203

211
21.6
224
226
21.1

19.7
18.3
17.8
18.3
18.9

19.1
19.4
18.4
18.3
183

184
19.2
12.5
19.5
203

226

May
Min

10.8
10.6
10.9
12.0
123

120
11.5
11.5
12.0
1.7

1n1
111
1.1
123
124
121

106

18.4
18.1
18.9
194
19.9

19.5
133
178
18.0
18.0

18.9
19.5
202
206
19.9

186
168
165
16.0
166

17.5
17.5
11.7
16.3
165

169
16.5
168
17.4
174
18.0

16.0

MIN, 9.0 Oc1. 19

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER. 1998
June

Mean

10.9
10.9
114
12.2
12.4

121
11.%
113
12.2
1.9

ns
115
11.7
12.5
12.7
12.7

1.9

Mean

193
15.2
200
205
208

202
19.3
189
19.2
193

200
20.5
21.3
216
204

191
179
17.2
171
17.8

183
18.4
18.1
17.3
174

176
176
18.0
18.5
18.5
19.1

1.0

Max

149
151
15.2
15.2
149

155
16.5
166
16.6
16.2

15.5
159
16.0
162
162

15.7
15.7
154
149
159

175
17.5
172
166
15.7

15.1
16.0
17.1
18.4
18.6

18.6

Max

211
20.8
21.1
206
200

192
19.4
18.4
16,9
165

17.4
183
18.1
18.4
18.4

180
172
16.6
165
15.7

15.7
15.5
159
154
15.2

146
14.6
14.8
149
149

211

1558

Source Agency: Tualatin Basin Watermaster

Min

13.2
14.0
140
143
14.2

140
152
160
6.0
15.5

146
145
152
15.4
157

15.1
14.8
14.5
13.9
14.0

152
16.6
163
15.5
14.6

143
143
151
163
172

132

September
Min
18.9
18.4
189
188
18.0

172
175
169
15.4
[ER

15.4
16.3
163
16.6
16.5

165
159
159
15.7
148

145
14.5
14.5
145
14.5

13.2
13.2
13.5
136
13.5

132

Mean

138
145
14.6
14.6
14.5

14.7
15.7
163
164
158

149
14.9
15.6
i5.7
159

15.4
152
149
144
149

164
17.1
16.8
16.0
15.2

147
15.1
16.1
173
179

15.5

200
196
200
19.7
19.1

184
18,5
17.6
163
15.6

163
172
172
17.6
17.5

173
16.5
163
16.0
153

151
151
15.1
148
148

140
140
142
143
143

166

181
17.8
177
16.6
17.2

183
19.1
19.5
199
19.7

184
18.6
18.6
18.4
19.1

20.5
21.1
211
205
206

211
219
218
2]
21.t

221
234
24.4
239
26
20.5

244

145
143
13.6
13.0
126

126
13.0
13.5
133
127

123
123
13.0
126
1211

11.5
10.6
10.2
2.9
99

99

July
Min

171
16.3
16.6
164
16.0

16.2
17.4
17.7
18.1
18.3

177
17.5
17.2
17.7
177

183
19.1
19.7
19.7
18.8

19.1
19.9
20.0
19.4
19.2

19.9
21.1
219
219
205
19.5

16.0

Min

13.9
13.5
13.0
126
1.7

114
12.1
13.0
127
123

1.5
12.0
123
12.0
11.7

10.5
102
9.7
9.0
9.2
9.2

17.4
171
170
16.2
16.6

172
18.2
18.7
19.1
187

18.1
180
17.9
18.1
18.4

193
201
20.4
20.1
19.7

201
20.9
209
203
20.2

210
22
231
227
212

193

Mean

142
13.8
133
12.8
12,1

120
126
13.2
129
12.4

11.9
121
12.6
122
1.8

10.8
10.4
23
9.5
9.5

9.5



Tualatin River at Rood Bridge near Hillsboro, OR
Station# 14206440
River Mile 38.4
1998
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Source Agency-Tualatin Basin Watermaster




26
27
28
e
30
31

Month

26
27
28
29
30
31

Month

14206440

Tualatin River at Rood Bridge near Hillsboro, OR

Period of Record:  5/16 through 10421

MAX, 20.8

FLS
11.4
120
123
124

12.1
11.8
120
1211
121

11.3
118
12.3
12.6
132
12.8

133

174
17.5
18.3
19.2
19.7

19.4
18.9
18.1
18.4
18.4

191
202
205
208
I9.5

178
15.7
14.9
15.7
16.6

16.9
17.4
16.83
16.2
16.2

163
165
16.6
171
16.9
172

208

Tuly 17

May
Min

109
10.8
109
t2.0
120

11.8
114
115
11.8
1.8

11.4
114
115
123
12.4
133

10.8

Min

157
16.2
16.9
174
18.4

184
177
171
171
172

17.5
18.1
18,9
19.1
180

15.7
4.6
14.5
14.3
149

16.2
16.2
16.0
14.9
149

15.5
152
155
159
15.7
162

143

MIN, 10.8 May 17

TEMPERATURE, WATER. (DEG. C), MAY TC OCTOBER 1998

Mean

1.4
11.0
113
12.2
122

119
11.5
11.8
119
120

116
116
119
12.4
129
124

Mean

163
16.8
175
182
190

189
181
176
177
177

182
120
19.5
19.8
18.9

16.8
151
14.8
14.9
15.8

16.5
16.7
163
15.5
15.5

158
15.9
16.0
i6.4
16.4
166

Max

143
15.5
16.0
15.7
16.0

16.2
17.2
17.5
175
17.2

165
16.6
16.6
171
17.4

16.8
17.1
168
157
159

171
17.1
169
16.3
155

14.6
15.7
16.8
18.0
18.3

183

Max

17.7
18.1
18.4
18.1
17.2

163
16.0
15.9
152
14,5

152
16.3
16.5
163
18.5

16.5
159
15.7
15.4
159

15.5
15.7
16.0
15.7
157

157
159
16.2
163
163

184

Source Agency: Tualatin Basin Watermaster

Tune
Min

13.5
143
15.1
15.2
149

149
157
16.3
16.5
163

155
151
16.0
16.0
168

16.3
159
15.5
149
149

15.4
16.6
163
157
14.5

140
14.0
15.1
163
17.5

13.5
September
Min

16.2
16.6
16.9
16.8
16,0

15.5
149
149
14.0
12.8

12,9
14.8
152
15.4
15.4

15.2
152
14.9
14.8
149

148
149
14.9
15.2
152

149
148
151
15.5
152

Mesn

13.9
150
15.5
15.5
15.4
15.5
16.4
169
17.0
16.6

15.9
15.8
16.4
16.6
17.1

16.6
16.5
16.2
15.4
154

16.2
169
16.6
160
149

14.3
14.8
159
171
17.8

16.0

169
17.2
17.5
17.4
16.6

15.8
15.5
153
146
14.0

14.5
154
158
15.7
15.8

158
154
152
15.2
153

15.2
15.2
154
154
154

15.2
152
15.6
158
15.8

18.0
169
16.6
16.5
16.0

17.1
18.1
18.9
19.4
19.4

18.0
17.4
17.4
174
18.1

19.7
20.8
200
19.1
18.1

18.5
19.7
19.9
192
183

18.1
18.6
19.5
192
18.8
172

208

16.0
15.7
15.2
14.6
14.2

142
14.5
14.6
14.3
129

13.9
133
13.6
138
13.2

127
12.0
118
115
115

July
Min

16.6
157
163
157
151

15.4
16.8
115
18.1
18.0

172
16.5
16.8
168
169

17.5
189
19.2
17.8
16.8

17.1
180
1.8
180
17.1

16.9
174
18.0
18.4
17.4
162

15.1

October

Min

157
152
14.6
140
13.3

133
13.8
14.2
13.9
13.5

129
1.7
13.2
133
127

120
1.7
1.2
108
10.8

111

173
163
16.4
16.0
156

162
173
18.3
18.8
185

17.5
17.0
17.0
17.1
17.4

18.5
19.7
19.6
18.5
176

17.8
18.8
193
186
11.7

17.6
18.0
18.7
18.9
17.8
16.7

173

Mean

15.9
15.4
15.0
143
13.9

13.7
141
14.4
142
138

13.2
13.0
13.4
13.6
1.0

123
11.9
11.5
111
11.2

1998



Rock Creek at Hwy 8 at Hillsboro, OR
Station# 14206450
Stream Mile 1.3
1998
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14206450 Rock Creek at Hwy 8 at Hillsboro, OR 1998

Period of Record: 5416 through 10421 Source Agency: Tualatin Basin Watermaster
MAX, 25.2 July 28 MIN, 2.8 Oct 19

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1998
June

May Tuly
Duay Max Min Mean Max. Min Mean Max. Min Mean
1 174 15.7 164 19.5 18.1 185
2 174 16.3 169 189 172 18.0
3 177 163 170 18.8 177 18.1
4 177 16.6 169 18.0 172 175
5 171 16.2 16.6 18.4 171 176
6 18.4 16,0 17.0 200 17.2 18.5
7 19.5 17.4 183 2.6 18.9 198
L] 19.4 18.3 188 208 18.9 19.9
9 19.1 18.0 18.5 23 19.5 20.5
10 188 172 17.7 21.3 194 202
11 17.2 16.6 169 19.7 188 193
12 18.1 16.0 169 19.5 18.6 19.2
13 18.1 17.1 175 19.7 184 19,1
14 18.0 165 112 19.9 19.3 195
15 18.1 174 17.7 20.6 191 198
16 126 i2.3 124 17.5 163 17.0 221 199 210
17 123 11.8 120 17.8 16.0 169 26 208 21.8
18 133 121 126 177 16.3 16.8 224 213 no
19 139 133 36 166 15.2 59 21 21.0 214
20 13.8 133 135 183 15.2 16.5 214 199 20.7
21 123 12.7 ne 20.0 172 18.4 219 20.0 211
22 12.7 123 12.5 200 18.4 2.0 2.9 213 21
23 135 126 13.1 18.9 17.5 13.0 2.7 213 21
24 13.8 13.3 13.6 18.1 16.3 17.0 21.e 20.5 213
25 13.8 13.2 133 168 16.2 166 21.9 202 211
26 13.2 120 127 16.2 15.9 16.0 23.2 213 221
27 13.6 129 132 18.0 159 16.7 249 n9 237
28 14.6 126 13.5 19.2 16.8 17.8 25.2 2.7 4.5
29 146 14.3 14.6 20.5 18.3 19.4 251 231 23.8
30 142 138 13.9 205 19.1 19.6 23.2 208 21.9
31 157 13.9 146 20.6 202 204
Month 157 11.8 133 20.6 152 174 252 17.1 20.5
August September October
1 20.6 194 200 213 20.0 206 149 14.8 14.9
2 211 188 200 208 195 0.2 149 1432 14.6
3 21.9 19.9 21.0 21.0 19.9 204 14.5 136 13.9
4 222 20.6 216 20.8 19.7 203 13.8 135 136
5 222 21.0 21.8 205 19.1 19.7 135 129 13.2
€ 218 20.5 21.2 195 183 18.9 13.6 126 13.t
7 206 191 199 194 183 183 143 133 133
8 20.0 18.6 194 189 17.7 183 14.5 142 14.4
9 20.5 191 199 17.5 16.3 168 14.2 13.5 13.8
10 20.6 192 200 16.5 15.4 16.0 135 129 13.2
1 21.6 200 20.8 174 157 16.5 129 123 125
12 2.1 206 214 185 16.9 176 13.2 12.6 12.8
13 2.5 21.1 219 183 17.1 11.7 14.0 13.2 13.7
14 22.9 21.8 224 186 172 119 140 135 13.9
15 221 203 213 18.3 172 17.8 13.5 12.7 13.1
16 203 19.1 1¢.5 18.1 171 176 12.7 11.4 1.8
17 19.1 i7.8 184 177 16.6 1721 1.5 109 1.2
18 18.4 175 178 168 16.2 16.5 11.2 10.2 10.7
34 18.1 16.6 174 169 165 16.7 10.8 28 10.2
20 19.1 17.7 183 16.5 15.7 16.1 10.8 29 10.4
21 19.4 188 19.0 163 15.1 I58 106 102 10.4
22 19.5 19.0 18.4 162 152 15.8
23 19.1 184 18.8 16.2 152 15.3
24 184 174 18.0 16.0 154 156
25 186 17.5 18.1 15.7 152 154
26 124 18.0 182 152 140 147
27 18.4 171 178 154 14.2 148
28 19.1 17.7 183 15.5 14.6 15.1
29 19.9 18.6 192 15.2 14.6 15.0
30 200 18.6 193 15.1 142 147
3 20.6 19.1 19.8

Month 229 166 9.7 213 14.0 171



Tualatin River at Farmington, OR
Station# 14206500
River Mile 33.3
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Month

21

13
24
25

n
i
29
30
31

Month

TUALATIN RIVER AT FARMINGTON, OREGON

Period of Record: 5/16 through 10021

14206500
MAX, 28.9 Sept 2
May

Mg Min
123 120
12.4 1.7
126 1.7
13.2 12.3
13.3 12.9
13.0 12.4
124 12.0
124 120
126 12t
12,8 12.4
124 12.4
126 120
129 120
13.2 126
139 129
14.0 13.0
14.0 11.7
August

Max Min

19.2 17.8
19.7 17.7
203 18.3
219 18.8
245 186
262 184
23.6 18.4
29 18.1
273 16.8
259 16.2
2.1 18.0
32.7 169
33.4 18.0
332 18.8
23.7 18.8
20.2 18.8
18.8 17.4
17.4 16.6
18.3 16.3
20.0 16.8
20.6 17.8
20.6 17.7
18.9 178
189 172
189 169
19.7 174
199 16.8
20.2 172
206 172
19.9 180
205 17.8
314 163

MIN, 11.7 May 17

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1998

Mean

121
120
12.1
127
130

12.7
121
122
124
126

12.2
122
124
129
13.4
13.5

- Mean

18.3
184
191
200
208

211
2L
200
202
202

226
225
235
233
20.5

19.6
17.9
170
169
179

18.6
18.7
183
178
17.6

179
17.8
132
185
18.5
18.6

194

Source Agency: Tualatin Bagin Watermasier

June
Max Min
15.2 138
16.3 14.8
16.8 155
16.6 159
16.3 155
16.8 15.7
17.7 16.3
17.8 17.2
18.0 174
117 111
169 15.5
17.1 16.0
17.7 16.6
13.0 16.5
18.4 17.4
17.8 17.1
181 16.6
17.7 16.8
17.1 16.2
174 15.7
18.1 163
180 174
13.0 174
125 16.8
171 159
159 15.4
16.6 15.2
17.7 16.0
13.9 17.1
19.4 18.1
19.4 138
September

Max Min
21.0 18.4
239 17.1
30.6 163
24.0 168
211 18.4
203 174
19.5 17.5
181 16.8
18.0 153
17.2 15.7
178 157
183 165
138 16.9
19.1 174
189 17.1
19.2 17.1
18.0 16.8
17.4 16.5
169 163
16.8 159
16.6 159
16.5 15.9
171 16.2
16.8 163
16.9 16.3
17.2 16.2
17.2 162
174 162
17.8 16.5
13.0 16.2
30.6 15.7

Miean

144
154
161
162
160

16.3
16.9
115
117
17.4

16.7
16.5
17.0
112
178

17.4
17.3
172
16.6
186

17.2
17.3
176
17.0
163

156
15.8
16.8
18.0
18.7

168

Mean

19.2
pIN
211
198
193

184
18.0
17.5
169
16.3

16,5
17.1
1.5
17.8
176

117
171
16.8
16.7
163

16.3
16.3
16.5
16.6
16.6

16.5
165
166
16.9
16.9

175

18.9
184
1.7
174
17.4

18.0
19.2
0.3
208
202

19.7
19.5
19.1
188
208

247
29
26
211
20.5

20.3
216
2.6
214
20.6

20.5
20.6
21.8
21.6
0.8
19.2

24.7

169
16.5
16.0
15.7
149

149
159
163
15.5
15.2

14.6
143
145
14.5
14.0

13.8
13.3
13.0
12.9
13.0

12.7

July
Min

18.1
174
17.2
169
16.5

16.5
177
183
189
19.4

188
181
18.0
18.1
18.1

18.6
18.6
W03
20.0
18.6

184
192
19.9
19.7
192

189
19.2
19.5
203
19.2
184

16.5

October

Min

16.3
16.0
154
15.1
1456

143
14.9
14,6
135
145

14.0
139
142
14.2
14.3

13.2
127
126
123
123

124

1998

18.4
17.8
174
17.2
169

172
182
19.1
198
19.7

1.2
18.6
185
184
19.0

20.6
212
214
206
19.5

19.3
201
20.8
20.5
198

19.5
199
w04
207
19.9
189

193

Mesan

16.7
163
153
148
143

14.7
153
15.4
14.6
149

14.2
141
14.4
143
133

135
129
129
126
125

126



Tualatin River at Elsner Road near Sherwood, OR
Station# 14206600
River Mile 16.2
1998
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Day

L R

—
o wm o

1
12
13
14
15

16
17
138
19

21

px}
24

26
27
28
29
30
3

Month

14206600

Tualatin River at Elsner Road near Sherwood, OR

Period of Recard: 5/16 through 10/21

MAX, 23.4 July 28

123
124
12,9
129
12.7

13.0
129
124
126
127

12.0
127
13.2
13.0
133
14.5

145

214
213
211
211
21.3

213
21.3
216
21.8
219

221
221
n1
6
224

221
219
214
203
203

19.9
19.4
19.2
19.4
19.5

195
194
19.4
19.4
19.4
19.7

226

May
Min

118
118
12.1
12.4
12.6

127
12.4
12.1
12.1
12.1

124
12.4
123
126
126
13.0

August

210
205
203
203
205

20.8
20.6
20.8
21.0
211

214
216
218
219
221

21.8
211
21.0
20.2
19.5

19.2
18.8
18.6
18.4
18.6

191
18.6
18.4
186
18.6
18.9

MIN, 11.8 May 16

TEMPERATURE, WATER (DEG. C}, MAY TO OCTOBER 1998
June

Mean

120
120
125
126
124

129
126
12.2
124
124

12.8
126
126
128
129
13.7

126

Mean

21.2
2038
207
20.6
203

210
209
211
213
a3

216
218
219
221
222

219
21.5
212
204
19.3

19.5
19.0
18.9
18.8
19.0

19.3
19.0
18.3
189
19.0
19.2

Source Agency: Tualatin Basin Watermaster

Mix Min
146 14.0
154 143
16.2 154
16.5 162
169 162
17.2 16.3
17.7 168
17.8 17.4
18.1 115
18.1 17.8
118 17.5
17.8 17.2
177 17.4
18.1 17.2
18.4 17.2
18.3 17.7
18.8 17.7
183 17.8
18.1 114
18.4 174
132 17.8
189 183
188 183
18.4 18.0
18.0 174
174 16.9
172 16.6
175 16.6
13.4 17.4
188 18.0
18.9 14.0

September
Max Min
20.2 19.4
203 19.5
205 19.9
206 20.0
20.6 20,0
20.5 19.9
205 19.9
203 19.9
199 19.1
91 18.3
18.4 17.8
18.1 17.5
18.0 17.4
18.1 174
18.0 174
18.1 12.7
18.3 17.8
181 17.8
17.3 175
11.5 16.8
171 16.3
16.6 16.2
16.5 159
16.3 16.2
163 16.0
163 157
16.5 159
16.5 16.0
16.5 16.0
16.5 160
206 15.7

Mean

143
14.8
15.7
16.4
16,5

16.7
17.2
116
17.8
180

1.7
175
17.5
176
18.0

18.0
181
18.1
17.7
17.8

18.3
185
185
18.1
17.7

171.2
16.9
17.0
17.8
183

Mean

196
199
200
201
202

202
201
20.1
19.4
186

8.1
17.8
17.7
177
17.7

17.9
18.0
17.9
17.7
17.2

16.7
16.4
16.2
16.3
16.2

16.0
16.2
163
163
i62

18.0

186
19.1
19.1
18.3
18.6

189
19.2
tos
202
20.2

20.5
206
208
206
206

20.8
213
21.6
219
224

2.7
29
o N
22.4
221

.6
231
23.4
3.2
26
21

234

163
16.0
157
15.5
15.2

151
149
149
14.6
14.6

14.5
145
145
14.0
14.0

13.8
133
129
12.4
121

12.1

July
Min

183
133
188
184
18.1

18.0
18.6
18.8
19.2
19.7

19.7
200
20.0
02
00

200
206
21.0
21.1
213

21.8
.2
2l
216
21.4

21.8
222
256
2.4
209
21.4

18.0

October

Min

16.0
15.7
15.5
152
149

14.6
143
146
14.5
143

142
14.2
14.0
139
13.8

133
13.0
126
12.1
1.8

117

18.4
186
18.9
186
183

183
18.3
19.0
195
199

20.0
202
203
204
203

203
20.8
211
214
21.7

2211
25
1n3
21.9
21.7

221
26
29
22.6
21
.7

20.6

Mean

16.2
16.0
15.7
15.4
151

14.8
147
148
14,6
14.5

143
143
14.1
14.0
139

13.6
132
12.7
123
119

1998



Fanno Creek at Durham Road near Tigard, OR

Station# 14206950
Stream Mile 1.2
1998
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26
27
28

30
3

14206440

Fanno Creek at Durham Road near Tigard, OR

Period of Record: 5/16 through 10721

MAX, 22.1 Juiy 27

129
12.7
142
4.5
13.6

13.0
13,6
13.9
14.5
14.2

140
13.9
149
15.7
143
16.2

162

189
19.4
20.5
203
208

20.3
19.5
192
19.2
197

19.9
00
206
21.0
20.6

18.9
17.8
174
17.1
1.7

17.8
180
1.7
16.6
158

165
163
169
17.1
17.7
18.0

May
Min

12.1
1.1
123
129
129

123
123
13.2
136
12.7

i29
13.0
136
133
13.2
139

17.7
174
18.0
18.6
191

i8.8
173
17.1
17.5
177

183
18.3
18.8
18.4
18.9

17.5
166
16.2
15.7
16.2

171
16.5
16.3
151
154

155
15.2
154
157
16.2
165

151

MIN, 10.9 Oct. 19

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1998
June

Mean

125
n.z
13.1
13.8
13.2

12.7
12.8
135
14.0
13.4

13.5
13.7
143
14.7
13.7
15

13.5

Mean

18.2
18.4
19.2
19.8
200

19.5
18.7
18.3
18.6
183

19.1
19.2
19.7
19.3
194

18.0
173
16.7
16.5
17.0

17.3
17.2
16.7
16.0
16.2

16.0
160
163
16.5
170
17.2

179

Max

17.7
175
1283
16.8
17.2

138
199
189
18.%
18.1

16.8
177
178
18.1
183

174
178
17.2
16.8
183

19.7
186
17.5
169
16.8

16.2
17.8
194
127
18.9

19.9

Max

18.4
18.3
18.4
183
18.1

18.0
11.7
17.5
16.5
15.9

16.2
16.5
16.6
169
171

16.8
16.5
16,5
16.9
168

16.3
163
163
163
159

155
155
155
151
149

Source Agency: Tualatin Basin Walermaster

Min

16.0
163
162
162
155

15,7
16.8
174
171
166

159
15.4
159
159
16.8

16.3
15.5
159
152
14.9

16.8
17.2
16.8
154
15.5

145
15.9
163
174
17.2

14.5

September
Min

169
16.9
172
171
169

16.6
165
16.5
15.2
146

148
15.2
154
159
159

15.5
154
15.2
16.5
159

155
155
15.4
15.4
15.4

14.8
14.5
143
143
13.9

Mean

16.8
169
170
166
163

171
183
183
18.0
17.0

16.2
16.4
16.7
17.0
17.5

16.9
16.7
16.4
159
16.5

18.0
178
17.0
163
159

153
168
17.7
18.5
17.7

17.0

172.7
178
180
178
176

173
17.2
16.8
159
153

155
159
16.1
16.5
16.5

16.2
159
158
16.6
162

16.0
iio
159
157
156

15.2
15.1
149
146
144

161

17.5
1.5
172
15.8
17.2

18.6
194
19.9
20.0
188

18.3
18.9
18.9
18.6
19.5

20.6
213
211
206
202

21.0
211
11.1
20.6
199

20.6
21
2]
221
213
203

14.6
148
14,5
13.9
13.9

14.0
14.5
143
14.0
133

13.0
13.5
14.0
14.0
138

13.2
12.3
12.0
1.7
1.7

Tuly
Min

16.3
163
16.8
16.2
159

15.5
17.1
175
11.7
17.5

168
171
171
17.4
17.2

17.8
18.6
18.9
18.8
174

178
18.6
191
18.8
184

18.8
19.7
208
20.3
18.8
17.8

Min

14.2
145
139
13.5
13.2

13.2
13.6
13.9
133
13.0

12.6
126
135
128
13.2

12.3
1.7
115
10.9
109

114

1958

17.1
169
17.0
16.6
16.5

17.0
18.1
18.6
18.8
179

17.5
17.8
18.0
18.1
18.4

19.2
19.9
20.0
19.5
189

194
2.0
20.1
19.5
19.2

19.6
20.7
215
211
201
19.2

Mean

143
14.6
14.0
137
13.5

13.6
14.0
14.1
13.6
13.1

128
13,0
13.7
13.9
134

12.6
119
1n.7
1.3
1.3
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Tualatin River at Oswego Canal near Lake Oswego, OR

Station# 14206990
River Mile 6.7
1998
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Temperature-Degrees Celsius
Source Agency-Tualatin Basin Watermaster
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Month

14207500

TUALATIN RIVER AT WEST LINN, OR

Period of Record: 5/16 through 10721

MAX, 25.7 July 28
May

Max Min
129 124
126 123
132 12.1
133 13.0
13.5 13.0
13.0 12.7
13.2 129
132 127
129 126
13.3 126
132 12.7
133 129
13.8 13.0
136 133
13.6 13.0
14.3 133
143 121

August
Max Min

229 2
232 216
237 21.8
242 222
244 227
3.9 227
236 224
21337 219
23.6 21.9
237 219
242 221
24.2 224
245 27
249 231
23.6 226
22,9 221
216 216
21.9 2.1
224 20,8
224 21.0
222 214
224 21.0
21.6 211
219 20.6
21.6 20.6
210 02
21.4 199
216 19.9
21.8 19.9
2y 20.3
221 20.6
249 199

MIN, 12.1 May 18

TEMPERATURE, WATER (DEG. C), MAY TO OCTOBER 1598
June

Mean

12.7
12.4
126
13.2
133

128
13.0
13.0
127
P29

13.0
13.3
13.4
134
13.3
13.8

Mean

226
24
27
23.2
234

232
229
us
27
226

229
210
233
236
231

225
218
215
214
21.6

2l.6
215
214
21.1
21.0

205
203
205
205
208
211

priig

Max

15.4
16.0
16.5
16.5
17.1

18.1
19.2
£9.1
19.1
18.8

183
189
19.2
19.4
189

18.8
19.4
19.2
188
194

203
202
1.7
19.5
189

184
18.9
19.9
202
20.0

203

Max

224
22.4
2.9
227
224

222
21
213
208
20.6

20.6
208
206
20.3
203

202
19.7
19.2
18.8
18.4

18.3
183
181
18.1
174

17.4
17.2
17.2
171
17.1

2y

Source Agency: Tualatin Bazin Waterfnaster

Min

143
15.4
15.5
16,0
16.2

16.6
17.2
13.0
178
18.0

17.5
17.7
17.%
177
18.1

18.1
178
183
18.1
17.8

18.6
19.4
19.2
188
17.3

174
174
17.7
184
19.1

143

September
Min

20.8
21.0
211
21.1
21.0

20.6
20.8
0.6
200
19.5

19.5
19.7
19.5
19.7
194

19.2
115
18.8
18.4
17.%

17.5
17.7
174
174
17.1

16.8
16.5
16.5
16.6
163

Mean

148
15.6
159
163
16.5

173
181
18.4
184
18.4

17.9
18,2
184
13.4
18.5

18.4
18.5
184
18.4
184

19.3
19.6
19.4
19.0
123

178
18.0
18.6
15.2
19.3

181

214
24
216
21.5
21.4

212
21.2
pAR
203
20.0

19.9
200
199
200
19.8

19.7
193
18.9
18.5
18.0

17.9
17.9
178
17.5
17.2

17.0
16.9
165
168
16.7

19.]
18,9
3%
18.9
194

205
208
213
218
214

21.4
21.0
21.4
213
22.2

3.7
240
242
23.2
234

237
24,0
242
24.0
240

24.9
25.4
257
252
24.5
237

25.7

171
165
16.5
159
15.5

159
159
159
15.7
152

14.9
145
14.8
14.8
14.6

143
135
13.5
13.5
133

13.2

Tuly
Min

18.8
133
184
18.6
184

18.8
19.9
200
203
20.5

202
202
200
205
20.6

11
1
225
22.6
2.1

219
21
3
27
227

231
3s
29
n7
234
29

18.3

October

Min

16,5
162
157
15.4
14.9

15.1
154
15.5
15.1
149

145
143
143
145
143

138
13.5
135
13.0
129

127

1998

189
185
186
187
18.8

195
20.2
20.5
209
208

207
206
207
a0
213

22
23.0
2.2
29
27

28
31
23.4
233
233

238
24.4
24.7
243
233
23.2

21.7

Mean

167
16.4
16.1
15.6
152

15.4
156
157
153
150

146
14.4
14.6
147
14.5

14.0
13.6
135
133
13.1

ns



Tualatin River at West Linn, OR
Station #14207500
River Mile 1.8
1998
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Month

14206990

Tualatin River at Oswego Canal near Lake Oswego, OR

Period of Record: 5/16 through 10/21

MAX, 23.7 July 28

May
Max Min
12.7 124
126 121
13.5 123
136 129
133 13.0
13.0 126
13.2 127
129 12.6
12.7 12.6
13.2 12.7
132 12.7
13.5 13.0
13.6 12.7
13.5 13.2
133 13.0
14.9 13.2
149 12.1

August
Max Min

219 216
219 21.4
21 218
2.2 219
224 221
224 219
221 214
216 213
218 213
219 214
221 21.6
224 258
226 221
231 22.4
219 22.4
22.4 21.9
219 21.4
214 21.1
213 208
214 210
218 213
219 21.0
21.4 206
208 202
205 199
202 19.5
199 19.2
20.5 19.4
21.0 19.9
213 21.0
21.0 20.2
231 19.2

MIN, 12.1 May 17

TEMFERATURE, WATER (DEG. C), MAY TO OCTOBER 1998
June

Mean

126
123
127
132
131

128
13.0
128
12.6
129

129
13.2
132
134
133
139

218
21.6
219
220
222

21
21.7
214
215
21.6

218
220
222
227
226

22,0
215
213
210
21.2

21.4
214
211
204
20.2

199
19.5
19.9
203
20.5
206

Max

159
16.0
168
16.5
17.4

1831
186
18.4
188
18.4

183
13.3
186
18.8
18.6

18.4
19.1
189
184
19.2

199
19.7
191
139
18.0

178
186
15.1
19.2
19.1

19.9

251
211
21.4
214
216

214
21.6
211

200

202
20.5
20.0
199
194

191
15.1
18.6
18.1
18.0

18.0
18.0
17.5
17.4
17.1

16.8
169
169
169
169

Source Agency: Tuslatin Basin Watermaster

Min

142
149
152
16.0
16.2

16.5
172
17.5
177
17.8

174
174
17.7
17.5
18.0

17.8
17.7
18.0
17.7
1.7

18.3
18.9
18.6
18.0
177

17.2
17.2
17.5
18.0
183

14.2
September
Min

20.5
205
20.5
20.6
206

20.5
20.5
203
to9
19.4

19.4
19.5
195
19.2
18.9

18.8
18.6
18.0
17.8
17.7

117
17.4
17.1
168
16.6

16.5
16.5
16.6
16.5
16.5

16.5

Mean

149
15.4
158
16.2
16.7

16.7
179
18.0
18.2
18.0

17.8
18.1
18.1
18.1
18.3

18.1
18.3
183
18.0
184

19.1
19.2
189
18.4
178

176
17.8
18.3
18.6
18.6

17.8

20.8
20.8
09
21.0
21.1

209
20.9
208
20.0
19.6

19.7
19.9
198
19.5
191

19.0
18.8
18.4
18.0
179

179
176
173
171
169

16.6
16.8
16.8
16.8
16.7

183.9

13,4
18.6
133
18.6
19.1

20.0
200
20.2
206
20.5

19.9
02
203
20.5
208

218
24
222
21
219

221
226
229
229
22.7

231
234
237
236
231
226

23.7

169
16.5
159
15.7
15.9

15.9
15.9
159
15.5
149

14.3
146
149
149
14.6

14.0
133
13.3
133
13.2

130

July
Min

18.1
18.1
184
183
183

188
194
194
19.9
19.9

19.5
19.7
199
203
203

208
214
218
218
213

U4
219
22
prX]
2.5

226
231
231
231
27
219

181

October

Min

16.3
15.9
15.5
151
152

15.2
15.5
15.4
149
142

143
145
14.6
145
14.0

13.5
135
13.3
129
127

127

182
182
18.5
184
186

193
15.7
19.8
20.1
202

15.7
199
20.0
203
204

21.2
217
220
219
215

07
222
225
226
27

2.7
232
233
233
229
223

209

Mean

16.7
16.2
15.7
154
15.5

15.5
15.7
15.6
15.2
14.5

145
146
14.7
14.7
143

13.3
13.6
13.5
13.2
13.0

129

1998




Tualatin River
River Mile Index

Appendix G



TUALATIN RIVER

RIVER MILE INDEX

-211400300

Mile

Description

Drainape Area

square miles

Elevation
feet - 0.00 gage datu

0.00

Mouth of Tualatin River at Willamette River

712

River Mile 28.5 (LB Willamette)

0.20

Weiss Bridge- Petes Min Rd.

1.60

Fields Creek (RB-02114003000010)

1.69

State Hwy 212 Bridge (Fields Bridge)

1.75

West Linn Stream Gage Station - LB

(USGS #14207500)

706

85.61

2.40

Tate Cregk (LB-02114003000020)

3.45

Lake Oswego Corp. Diversion Dam

4.23

Interstate 205 Bridge

4.56

Wilson Creek (LB-02114003000080)

5.34

Boat Launch -LB

5.36

Shipley Creek (LB-02114003000100)

5.38

Shipley Bridge- Stafford Rd.

(NWS Wire Weight Gage)

5.62

Pecan Creck (LB-02114003000120)

6.02

Athey Creek (RB-02114003000123)

6.70

Saum Creek (RB-02114003000130)

6.70

Oswego Canal Diversion (LB; River Elevation Recording Gage

#14206990,

Headgate, and Canal Recording Gage #14207000)

7.36

Boat Launch - LB (Dogwood Drive)

7.67

Browns Ferry Park Canoe Launch - RB

7.83

Clackamas/Washington Counties Line
(Underground Cable Crossing Sign)

8.18

Interstate 5 Eridge
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8.60

Boones Ferry Road Bridge

8.64

Hedges Creek (RB-02114003000150)

8.90

Tualatin Park Boat Launch (RB)

8.91

Southern Pacific RR Bridge

Tualatin River at Tualatin Elevation Recording Station (#14206970) - RB

9.32

Fanno Creek (LB-02114003000130)

26.8

(Index available)

9.33

Durham Treatment Plant Outfall (LB)

9.34

QOregon Electric RR Bridge

9.80

Cook Park Boat Launch LB)

11.50

US Hwy. 99W Bridge (Pacific Highway)

Canoe Launch - LB (access from southeast of bridge)

12.68

Overhead BPA Transmission Line; Vancouver-Eugene

12.80

Rivermeade Boat Launch (Private) - LB

15.20

Rock Creek-South (RB-02114003000250)

13.7

15.50

Chicken Creek (RB-02114003000270)

16.09

Chicken Creek Drainage Ditch (RB)

16.22

Shamberg Bridge (Elsner Road)

Rated Staff Gage for Stream Flow - RB

21.12

Overhead BPA Transmission Line; Big Eddy-Keeler

26.90

State Hwy. 210 bridge {Scholls)

28.20

McFee Creek (RB-02114003000310)

30.76

Unnamed Stream (LB-02114003000320) (Jacktown)

31.62

Burris Creek (RB-02114003000330)

31.92

Christensen Creek (RB-02114003000350)

33.30

Harris Bridge (State Highway 208)

Farmington Recording Stream Gage (#14206500) - LB

568

100.42

35.68

Butternut Creek (1LB-02114003000380)

37338

Gordon Creek (LB-02114003000400)
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38.08

Rock Creek Treatment Plant Qutfall (LB)

38.09

Rock Creek (LB-02114003000420

74.6

Beaverton Creck (LB-02114003000420060)

36

38.44

Rood Bridge Small Watercraft Launch - LB

Rood Bridge Road Bridge

Recording Stream Gage (#14206440) - LB

103.16

40.44

Davis Creek (RB-02114003000430)

41.64

Minter Bridge Road Bridge

43.88

Jackson Slough (LB)

Jackson Bottom Wetlands

Hillsboro Treatment Plant Effluent Qutfall (LB)

44.40

State Highway 219 Bridge

Rated Staff Gage for Stream Flow - RB

44.73

Dairy Creek (LB-02114003000480) - index available

226

Mckay Creek (LB-02114003600480020) - index available

63.4

East Fork Dairy Creek (02114003000480080) - index available

West Fork Dairy Creek (02114003000480090) - index available

51.54

Golf Course Road Bridge

Golf Course Recording Stream Gage (#14204800) - RB

33.74

LaFollett Road (Bridge removed)

55.24

Forest Grove Treatment Plant Cutfall

Fern Hill Wetlands

55.32

Fernhill Road Bridge

56.10

Springhiil Pump Plant Intake

56.80

Gales Creek (LB-02114003000560) - index available

78.6

57.38

Carpenter Creek (LB-02114003000580)

57.84

Dilley Creek (LB-02114003000600)

58.04

Johnson Creek (LB-02114003000602)

58.82

Springhill Road Bridge

Tualatin River at Dilley Stream Gage (LB)

125

147.57

(USGS 14-2035.00)

39.02

O'Neil Creek (LB-02114003000620)

60.00

Scoggins Creek (LB-02114003000640) - index available
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60.80

Wapato Creek (RB-02114003000670)

Wapato Creek Improvement District Return Flow

62.00

‘Wapato Improvement District Headgate (RB)

62.24

Southern Pacific RR Bridge

62.23

State Highway 47 Bridge (Gaston)

62.30

Bates Road Bridge

62.80

Black Jack Creek (LB-02114003000700)

62.90

QOverhead BPA Transmission Line; Forest Grove-McMinnville

63.13

TVID Patten Valley Pump Station Outfall #1

63.87

Tualatin River at Gaston Recording Stream Gage

48.5

(14202500) - RB

64.26

TVID Patten Valley Pump Station Outfall #2

65.34

Williams Canyon (RB-02114003000730)

65.90

Mt. Richmond Road Bridge

67.30

Hering Creck (LB-02114003000760)

67.83

South Road Bridge (Cherry Grove)

68.44

Roaring Creck (RB-02114003000790)00

69.42

Little Lee Falls

70.70

Raines Bridge- Tualatin River below Lee Falis

Rated Staff Gage for Stream Flow (LB)

71.07

Lee Falls

73.28

Haines Falls

73.30

City of Hillsboro Haines Falls Intake - LB

74.00

Lee Creek (LB-02114003000860)

74.05

Patten Creek (RB-02114003000870)

75.70

Sunday Creek (LB-02114003000900)

76.60

Maple Creek (LB-02114003000940)

76.95

Ki-A-Cut Falis
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78.00

Barney Reservoir Aqueduct Outfall (RB)

79.3+

Headwaters of Tualatin River

River Miles based on OWRD GIS Database overlay on Washington County
Assessor Maps
Prepared by: Tualatin Basin Watermaster - October 1997

111 NE Lincoln, 220L MS 49

Hillshara OR 97124
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