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Section 1: Executive Summary

Kennedy/Jenks Consultants (Kennedy/Jenks) was retained by the City of Corvallis (City) to
assist in the planning and design of alternatives for wastewater reclamation plant (WWRP)
compliance with the Willamette River Total Maximum Daily Load (TMDL) for temperature and
potential future water quality regulations. The TMDL Alternatives Project (Project) is intended to
develop an alternate to direct Willamette River discharge for seven to 10 million gallons per day
(MGD) of WWRP final effluent to comply with Willamette River TMDLSs.

After an extensive public involvement process, City Council recommended the East Alternative,
which would involve irrigating approximately one million gallons per day (MGD) of Class A
recycled water at Trysting Tree Golf Course (TTGC), and sending the balance of the WWRP
effluent to a constructed treatment wetland at Orleans Natural Area (NA), where it would
undergo additional treatment and polishing before discharging indirectly through the subsurface
to the Willamette River. Based on concerns from the Parks, Natural Areas, and Recreation
Board (PNARB) over construction of a treatment wetland at Orleand NA, the City’s Urban
Services Committee requested evaluation of the feasibility of using reusing all effluent at TTGC.

The purpose of this Trysting Tree Golf Course Recycled Water Feasibility Study is to provide a
detailed investigation of the feasibility of reusing all seven to 10 MGD of WWRP effluent at
TTGC. Kennedy/Jenks worked with the City and TTGC to develop three options for recycled
water use at the golf course. Option 1 involves maximizing the irrigation at the golf course using
its current layout, Option 2 involves maximizing the irrigation at the golf course and adding new
evaporation ponds, and Option 3 involves maximizing the irrigation at the golf course and
utilizing subsurface effluent disposal (SED) at TTGC to discharge WWRP indirectly to the
Willamette River.

Kennedy/Jenks calculated the hydraulic loading rate for each of the three TTGC options and
determined that Options 1 and 2 would not achieve the goal of recycling all seven to 10 MGD at
the golf course. Constructing a SED would allow for seven to 10 MGD of indirect discharge to
the Willamette River, but TTGC and Oregon State University (OSU) are opposed to the use of
this type of system at the golf course. Therefore, recycling water at TTGC is not considered a
stand-alone solution to the City’s TMDL compliance. Instead, Kennedy/Jenks recommends that
recycling water at TTGC be used as part of the currently recommended East Alternative.
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Section 2: Introduction and Methodology

2.1 Authority and Purpose

Kennedy/Jenks Consultants (Kennedy/Jenks) was retained by the City of Corvallis (City) to
assist in the planning and design of alternatives for wastewater reclamation plant (WWRP)
compliance with the Willamette River Total Maximum Daily Load (TMDL) for temperature and
potential future water quality regulations. The TMDL Alternatives Project (Project) is intended to
develop an alternate to direct Willamette River discharge for seven to 10 million gallons per day
(MGD) of WWRP final effluent to comply with Willamette River TMDLs. The Project will also
provide further treatment to help address anticipated future regulations on toxics,
pharmaceuticals, personal care products and other pollutants. This report evaluates the
feasibility of reusing the treated WWRP effluent (recycled water) at Trysting Tree Golf Course
(TTGC).

2.2 Background

In 2009, the City retained Kennedy/Jenks to evaluate requirements of the Willamette River
Temperature TMDL aimed at protecting endangered fish species in the river, and assess the
impacts of the TMDL on the WWRP river discharge. The Willamette River TMDL Alternatives
Evaluation Project final report (2009 TMDL Alternatives Evaluation) prepared by Kennedy/Jenks
included the development of alternatives for long-term compliance with current and future
regulations, and an assessment of the associated capital and operating costs of required new
facilities. The evaluation investigated many potential options for TMDL compliance, including
WWRP mechanical upgrades and utilization of recycled water.

The 2009 TMDL Alternatives Evaluation found that the cost of WWRP mechanical upgrades to
meet current and future regulations would have a significant impact on the City’s ratepayers,
and instead recommended alternatives focusing on lower cost natural treatment systems. The
natural treatment systems would combine constructed treatment wetlands (CW) and subsurface
effluent disposal (SED) to the Willamette River, along with riparian shading (tree planting) and
beneficial reuse of recycled water for park or golf course irrigation, agricultural irrigation,
wetlands development and other uses.

Kennedy/Jenks developed three initial TMDL alternatives (North, South and East) along with a
fourth alternative added during the first phase of the public outreach process (West), focusing
on natural treatment systems and beneficial reuse of recycled water. After an extensive public
involvement process, City Council selected the East Alternative, which would involve irrigating
approximately 1 MGD of Class A recycled water at TTGC, and sending the balance of the
WWRP effluent to a constructed treatment wetland at Orleans Natural Area (NA), where it would
undergo additional treatment and polishing before discharging indirectly through the subsurface
to the Willamette River. However, objections to the use of Orleans NA from some members of
the City’s Parks and Recreation Board, which manages Orleans NA, prompted the City
Council's Urban Services Committee (USC) to explore other solutions.

The purpose of this Trysting Tree Golf Course Recycled Water Feasibility Study is to provide a
detailed investigation of the feasibility of reusing all 7-10 MGD of WWRP effluent at TTGC, and
foregoing the use of Orleans NA.
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e Section 3 provides a summary of the impetus for the TMDL Alternatives Evaluation:
WWRP regulatory requirements and effluent characteristics

e Section 4 provides a summary of the TMDL Alternatives Evaluation and Selection
e Section 5 includes the TTGC Recycled Water Feasibility Study, including regulatory and
permitting requirements, field investigations, conceptual planning, and recycled water

demands

e Section 6 provides a summary, conclusions, recomendations and next steps for the
TTGC Recycled Water Feasibility Study
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y:\projects\07prj\0791027.40_corvallis_easttmdlalternative\09._reports\recycled water\ttgc_fs_wrd_29may2013.docx



Section 3: WWRP Regulatory Requirements and Effluent
Characteristics

This section provides a summary of the current regulatory requirements and emerging
regulatory issues presented in the 2009 TMDL Alternatives Report (Kennedy/Jenks 2009) and
Due Diligence Report (Kennedy/Jenks 2011a). This section also summarizes WWRP effluent
characteristics.

3.1 Current Regulatory Requirements

The 2009 TMDL Alternatives Report and 2011 Due Diligence Report presented the current and
potential future regulatory requirements for the City’s continued WWRP discharge to the
Willamette River, thus providing the impetus for developing the TMDL Alternatives Project. The
current regulatory requirements impacting the WWRP direct discharge as well as the TMDL
Alternatives Project include the City’s National Pollutant Discharge Elimination System
(NPDES) Waste Discharge Permit renewal (NPDES Permit), Oregon Recycled Water
Regulations and the Oregon Department of Environmental Quality (DEQ) Subsurface Discharge
Internal Management Directive (IMD).

3.1.1 Corvallis WWRP NPDES Waste Discharge Permit

The City completed negotiations with the Oregon DEQ for renewal of the WWRP NPDES Permit
regulating direct discharge to the Willamette River as well as other uses for final effluent
produced at the treatment facility. The City’s current NPDES Permit was issued by DEQ on

30 November 2011. The NPDES Permit contains several provisions related to the TMDL
Alternatives Project, including a new recycled water outfall (014) for land application of Class A,
B, C and D recycled water. A copy of the City’'s NPDES Permit is included in Appendix A.

Temperature is the pollutant of greatest concern currently impacting the WWRP discharge to
the Willamette River. The NPDES Permit contains temperature limits established in the
Willamette River Temperature TMDL as well as a temporary reserve allocation that can be
utilized by the City as long as progress is being made on an alternative providing long-term
compliance with the base temperature limits included in the permit. It is anticipated that the
TMDL alternative selected by the City will help address new and future regulations summarized
in this section.

While temperature is currently the pollutant of greatest concern for the WWRP discharge, the
City developed TMDL alternatives with a goal of helping to address anticipated future
regulations so as to maximize the City’s investment and reduce the cost of future wastewater
treatment facilities. A summary of anticipated future regulatory issues is included in the following
section.

Schedule A of the City’s current NPDES Permit contains waste discharge limitations for
primary outfalls 001 and 002 as summarized in Table 3.1 below.
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Table 3.1: Outfalls 001 and 002 NPDES Permit Waste Discharge Limits ®
Corvallis WWRP
Monthly Weekly Monthly Weekly Daily
Parameter Average Average Average Average Maximum
Concentration Concentration Load Load Load @
Summer Season® (May 1 through October 31)
CBODs 10 mg/L 15 mg/L 810 Ib/day 1200 Ib/day 1600 Ib/day
TSS 10 mg/L 15 mg/L 810 Ib/day 1200 Ib/day 1600 Ib/day
Winter Season® (November 1 through April 30)
CBODs 25 mg/L 40 mg/L 3500 Ib/day 5700 Ib/day 7000 Ib/day
TSS 30 mg/L 45 mg/L 4300 Ib/day 6400 Ib/day 8600 Ib/day

Other Parameters (year-round)

Must not exceed 126 org/100 ml monthly geometric mean. No

E.Coli Bacteria single sample shall exceed 406 org/100 ml.

Must not be outside the range of 6.0 — 9.0 for more than a total of 7
pH hours and 26 minutes in any calendar month, and no individual
excursion from this range may exceed 60 minutes.

Must not be less than 85% monthly average, except when flows
exceed 12 MGD monthly average, the percent removal efficiency
must not be less than 75% monthly average.

CBODs and TSS Removal
Efficiency

Must not exceed a monthly average concentration of 0.41 mg/L
and a daily maximum concentration of 0.50 mg/L.

April 1 — May 15: 129 MKcal/day

Excess Thermal Load® May 16 — October 14: 128 MKcal/day

October 15 — October 31: 129 MKcal/day

Total Residual Chlorine

Notes:

a) From current Corvallis WWRP NPDES Permit for DEQ File Number 20151.

b) Summer Season mass load limits based upon WWRP average dry weather flow of 9.7 MGD.

c) Winter Season mass load limits based on WWRP average wet weather flow of 17.0 MGD.

d) Daily mass load limits suspended on any day when WWRP flow exceeds 19.4 MGD.

e) Excess Thermal Load (ETL) limits are for periods when Willamette River flows are not reported, limits can vary
based on calculations with reported river flow and temperature.

Abbreviations:

CBOD - carbonaceous biochemical oxygen demand
Org/ml — organisms per millileter

Mg/l — milligrams per liter

MKcal/day — million kilocalories per day

TSS - total suspended solids

ng/l — micrograms per liter

3.1.1.1

The allowable temperature discharge, or excess thermal load (ETL), included in the NPDES
Permit was developed in the Willamette River Temperature TMDL based on the biological

Temperature Excess Thermal Load Limits
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criteria protecting endangered salmonid species that use the Willamette River for spawning,
rearing and migration, as summarized below:

= Spring: Salmonid Spawning (April 1 — May 15): 13 degrees celsius (°C)
=  Summer: Salmonid Rearing and Migration (May 16 — October 14): 18 °C
= Fall: Salmonid Spawning (October 15 — October 31): 13 °C

While the allowable ETL limits included in the NPDES Permit are not anticipated to be increased
in the future, the City’s population will continue to grow over time. It was on this basis that the
design flow for the TMDL Alternatives project of 7 to 10 MGD was established, which will
essentially take the current WWRP flows out of the river to provide additional temperature
capacity for future growth in the City.

The ETL limits summarized in Table 3.1 are the maximum heat allowed to be discharged by the
WWRP to the Willamette River on a daily basis. The daily ETL would apply to effluent
discharged directly to the Willamette River as well as indirectly through subsurface discharge.
Temperature is not an issue for beneficial reuse (e.g., irrigation) of WWRP effluent.

3.1.1.2 Water Recycling and Allowable Uses

The NPDES Permit includes a new Outfall 014 designated for beneficial use of WWRP effluent
for all classes of Oregon recycled water. This allows the City to proceed with water recycling
customer development with only a minor administrative modification of the NPDES Permit. A
Recycled Water Use Plan will still be required for any end uses (e.g., irrigation at Trysting Tree
Golf Course), but can be approved administratively by inclusion of the new recycled water
outfall in the City’'s NPDES Permit. Oregon Recycled Water Regulations are summarized in
Section 3.1.2.

3.1.2 Oregon Recycled Water Regulations

Beneficial use of treated effluent (recycled water) for approved purposes is supported and
encouraged by the Oregon Environmental Quality Commission (EQC) and DEQ under Oregon
Administrative Rule (OAR) Chapter 340, Division 55. A copy of the current recycled water rules,
adopted by the EQC and effective 5 May 2008, is included in Appendix B. There are four levels
of recycled water quality under OAR 340-055: Class A (highest quality) through Class D. DEQ
has approved a wide array of beneficial uses for water recycling including irrigation; industrial,
commercial, or construction uses; landscape or recreational impoundments; and groundwater
recharge.

Depending on the class, recycled water can be irrigated on agricultural or horticultural lands,
golf courses, cemeteries, highway medians, industrial or business campuses, parks,
playgrounds, school yards, or landscaping. Industrial, commercial, and construction applications
using recycled water include industrial cooling, rock crushing, aggregate washing, concrete
mixing, dust suppression, nonstructural aerial firefighting, street sweeping, sanitary sewer
flushing, standalone fire suppression systems in commercial and residential buildings, non-
residential toilet or urinal flushing, commercial car washing, and decorative water fountains.
Recycled water can supply golf course and non-residential landscape ponds, recreational lakes,
public fishing ponds, and augment groundwater levels through aquifer recharge.
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Each level of recycled water quality has allowable uses, specified treatment requirements
including effluent limits for total coliform bacteria and turbidity, and requirements related to
limiting public contact. Table 3.2 below summarizes the effluent quality standards and
monitoring requirements for Class D, C, B, and A recycled water in Oregon.

The Corvallis WWRP would be capable of consistently producing Class D recycled water, which
contains the same disinfection requirements for secondary effluent contained in the City's
NPDES permit. Production of Class A “unrestricted” recycled water will require tertiary filtration
and additional disinfection to generate recycled water suitable for use at TTGC.

Table 3.2: Oregon Recycled Water Standards (OAR 340-055) Effluent Quality

Standards
Parameter Class D Class C Class B Class A
Recycled Water Recycled Water Recycled Water Recycled Water
e. Coli
(Organisms/ Total Coliform (Organisms/100 mL)
100 mL)
30-Day Geometric Mean 126
Two Consecutive Samples No Limit 240 No Limit No Limit
7-day Median No Limit 23 2.2 2.2
Maximum 406 No Limit 23 23
Sampling Frequency 1 per week 1 per week 3 per week daily
Turbidity (NTU)
24-hour Mean No Limit No Limit No Limit 2
0, 1 i -
5% of time during 24-hour No Limit No Limit No Limit 5
period
Maximum No Limit No Limit No Limit 10
Sampling Frequency Not Required Not Required Not Required Hourly

Abbreviations:
mL - milliliters
NTU - nephelometric turbidity unit

Allowable uses of recycled water are also included in OAR 340-055. The allowable uses and
buffer requirements change depending on the level of recycled water quality produced. Table
3.3 summarizes required buffers and allowable uses for Class D, C, B, and A recycled water in
Oregon.
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Table 3.3: Oregon Recycled Water Standards (OAR 340-055) Allowable Uses

and Buffers

Parameter

Class D Recycled
Water

Class C Recycled
Water

Class B Recycled
Water

Class A
Recycled Water

BUFFERS

No direct contact

No direct contact

No direct contact

Public Access Restrictions . . with water on golf None
with water with water
courses
'rr'g‘?‘t'of‘ Buffer (surface 10 ft. 10 ft. None None
application)
Irrigation Buffer (spray 100 ft. 70 ft. 10 ft. None
application)
Spray irrigation Q|s§ance to fO.Od 70 ft. 70 ft. 10 ft. No direct spray
prep areas or drinking fountains
Setback from potable water 100 ft. 100 ft. 50 ft. None
supply source
Eon-lrrlgatlon period before 3 days 3 days 3 days None
arvest
Personnel
notification for
agricultural use;
. . . . . Personnel / public area signs for
Signage/Warning Requirements Area signs Area signs notification publicly
accessible
irrigation and
impoundments
Allowable Uses (with restrictions)
AGRICULTURAL IRRIGATION
Fodder, Fiber, and non-food
Seed Crops; Commercial Timber ves Yes ves ves
Pasture, Sod, Christmas Trees,
Ornamental Nurseries, and Yes Yes Yes Yes
Firewood
Orchards/vineyards if an
irrigation method is used to apply Yes Yes Yes
recycled water directly to the soil
Processed Food Crops Yes
LANDSCAPE IRRIGATION
Cemeteries and Highway
Medians Yes Yes Yes
Golf Courses (without
Contiguous Residences) Yes Yes Yes
Golf Courses (with Contiguous
Residences) Yes Yes Yes
Industrial or Business Campuses Yes Yes Yes
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Class D Recycled Class C Recycled Class B Recycled Class A

Parameter Water Water Water Recycled Water

Parks, Playgrounds,
Schoolyards, Yes
Residential and Public

Yes
Landscapes
IMPOUNDMENTS
Landscape Impoundments Yes Yes Yes
Restricted recreational
. Yes Yes
impoundment
Nonrestricted recreational
. Yes
impoundment
COMMERICIAL/INDUSTRIAL
Industrial, Commercial, and Yes Yes Yes

Construction Use®

Fire Suppression Systems; Non-
Residential Toilet Flushing; Floor Yes Yes
Drain Trap Priming

Commercial Car Washing;

Ornamental Fountains Yes
Groundwater Recharge Yes
OTHER USES

Beneficial purpose authorized by Yes Yes Yes Yes
DEQ

Note:

1) Industrial cooling, rock crushing, aggregate washing, mixing concrete, dust control, street sweeping, sanitary
sewer flushing, or nonstructural aircraft fire fighting.

3.1.2.1 Recycled Water Use Plan

OAR 340-055 requires the preparation of a Recycled Water Use Plan for review and approval
prior to application of recycled water for any beneficial use. While DEQ has primary
responsibility for regulating the production and use of recycled water in Oregon, the Oregon
Department of Health Services Drinking Water Division (OHD) reviews and provides comments
on Recycled Water Use Plans for Class B, C, and D recycled water, and must provide
concurrence to assure proposed recycled water uses will not negatively impact the public
health.

3.1.2.2 Oregon Groundwater Protection Requirements

OAR 340-055 includes groundwater protection requirements associated with recycled water
application and states “No recycled water shall be authorized for use unless all requirements for
groundwater protection established in OAR 340-040 are satisfied. OAR 340-040 requirements
are considered satisfied by DEQ if the sewage treatment system owner demonstrates that
recycled water will not be used in a manner or applied at rates that cause contaminants to be
leached into groundwater in quantities that will adversely affect groundwater quality.”

A TMDL alternative selected by the City for implementation would need to have associated
studies to show that there is no impact from the proposed project on groundwater.
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3.1.2.3 Registration with Oregon Water Resources Department

Oregon Senate Bill 204, codified in Oregon Revised Statute (ORS) 537.131, 537.132 and
540.610(h), directs any recycled water user to file a registration form with the Oregon Water
Resources Department (WRD). The recycled water user does not forfeit any water rights by
either using recycled water or filing the registration form.

Registration of the recycled water use allows the recycled water user to continue using the full
amount of water allotted through an existing water right agreement in addition to the recycled
water. A recycled water user can also decide to sell an existing water right or convert the water
right to in-stream uses. The recycled water user is responsible for filing the registration form with
WRD, but is typically assisted by the recycled water purveyor.

If implementation of a recycling program reduces existing stream flows by 50 percent (%) or
more, the WRD will evaluate the reduction in stream flow and its effect on existing water right
holders. If a water right holder demonstrates that they are impaired by the reduction in stream
flow, they shall be given preferential use of the recycled water. WRD will examine existing
stream flows for only the timeframe in which the recycling program is implemented. If the intent
of the water recycling program is to be seasonal, then WRD will examine and compare stream
flows for that season.

Based on the significant flows in the Willamette River, it is not anticipated that recycling of
WWRP effluent in the summer season would initiate a requirement for WRD evaluation of the
stream flow reduction.

3.2 Emerging Regulatory Issues

The 2009 TMDL Alternatives Report and 2011 Due Diligence Report included a summary of
emerging regulatory issues likely to impact the WWRP Willamette River discharge in the future.
Generally, regulations are moving in the direction of stricter effluent limitations for point source
discharges. The 2009 TMDL Alternatives Report and 2011 Due Diligence Report also discuss
the water quality benefits of wetland treatment at the East Alternative as they relate to the
emerging regulatory issues. As the focus of this document is recycled water at TTGC, the
emerging regulatory issues are listed to underline the benefit of the City choosing a recycled
water option over direct Willamette River discharge. Emerging regulatory issues include:

e Toxics discharge limitations through the new Human Health Toxics Water Quality
Standards

e Priority pollutant sampling and testing at Oregon WWTPs

e New Oregon turbidity standard

o Willamette River TMDL Update

¢ United States Environmental Protection Agency (EPA) national nutrient standards

e Likely revisions to DEQ’s existing water quality temperature standard in reponse to
ongoing litigation from the Northwest Environmental Advocates.
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3.3 WWRP Effluent Characteristics

WWRP effluent flow and concentrations for temperature, biochemical oxygen demand (BOD),
total suspended solids (TSS), nutrients, metals and trace organics were obtained from WWRP
Discharge Monitoring Reporting (DMRs), the City’'s wastewater effluent manifest and SB 737
provisional sampling data are included in Appendix C.

The purpose for consolidating this information is to provide a basis for evaluating the feasibility
of irrigating Class A recycled water from the WWRP. Some of the parameters described below
(i.e., flow, temperature, and nutrients) are also discussed in Section 5 of this report as they
relate to irrigation at TTGC.

3.3.1 Flow

Flows used in the evaluation are based on projections included in the TMDL Alternatives
Evaluation Report (Kennedy/Jenks 2009). WWRP flows for 2008 and estimated flows for 2028
and 2058 are shown in Table 3.4. The flow statistics used in the evaluation are based on the
monthly median 7-day running average flow, which is the metric used for evaluating
temperature compliance in the Oregon Temperature Standard. Projected flows were developed
based on the City’s historical growth rates.

Table 3.4: WWRP Monthly Median 7-Day Running Average Flows

2008 2028 2058
Month Flow (MGD)

April 10.0 12.7 18.3
May 1-15 9.3 11.9 171
May 16-31 8.3 10.5 15.1
June 8.0 10.2 14.6
July 7.5 9.6 13.8
August 7.2 9.2 13.2
September 7.0 8.9 12.9
October 1-15 8.5 10.9 15.7
October 16-31 8.6 11.0 15.8

3.3.2 Temperature

Table 3.5 summarizes the WWRP average and maximum effluent temperatures from April
through October. Limits regulating effluent temperatures are included in the NPDES Permit as
summarized in Section 3.1.1.
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Table 3.5: WWRP Effluent Temperature

Monthly Maximum 7-

day Average Daily Maximum
Temperature Temperature
(°C) (°C)
April 16.0 17.0
May 1-15 17.0 20.0
May 16-30 17.0 20.0
June 19.0 20.0
July 21.0 22.0
August 21.0 22.0
September 21.0 22.0
October 1-14 19.0 20.0
October 15-31 19.0 20.0

3.3.3 BOD and TSS

The WWRP is a trickling filter, solids contact secondary treatment process that fully oxidizes
and disinfects the City's wastewater. Monthly average BOD and TSS concentrations are
typically well below the City’'s summer season NPDES Permit limits of 10 milligrams per liter
(mg/L) as shown in Table 3.6 below for 2010 WWRP effluent data.

Table 3.6: WWRP BOD and TSS Concentrations

Monthly Average BOD Monthly Average TSS
Month : -
Concentration Concentration
(mg/L) (mg/L)

April 4.5 6.7

May 3.8 5.5

June 3.4 4.9

July 2.8 4.2
August 4.2 4.8
September 5.2 6.7
October 4.8 6.8

3.3.4 Nutrients

Nutrient concentration ranges and averages from the WWRP effluent manifest are summarized
below in Table 3.7.

Table 3.7: WWRP Effluent Typical Nutrient Concentrations

Average Range

(mg/L) (mg/L)
Ammonia-Nitrogen 9.14 1.2-26.8
Nitrate+Nitrite Nitrogen 5.29 1.6-9.3
Total Phosphorous 18.24 8.6 —24.2
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Phosphorous can be removed as it is incorporated in solids removed from the treatment
process and ultimately produced into biosolids for land application.

While the Corvallis WWRP is not designed for biological nutrient removal, the plant is able to
nitrify ammonia-nitrogen (NH;-N) to nitrate-nitrogen (NOs-N) during the summer months,
depending on ambient air and water temperatures and seasonal operation of the two trickling
filters in series mode. Table 3.8 summarizes WWRP effluent monthly average ammonia
concentrations in 2010.

Table 3.8: WWRP Effluent Ammonia Concentrations

Monthly Average Effluent
Ammonia (NH,;-N) Concentration

(mg/L)
April 12.4
May 12.7
June 13.3
July 10.5
August 14.4
September 19.8
October 20.6

3.3.5 Metals

Metals in wastewater treatment plants are removed primarily through the solids treatment
process, but trace metals concentrations are present in WWRP effluent. Mercury and arsenic
are two metals of concern, with the Willamette River Mercury TMDL in place and arsenic a
potential issue for Willamette River discharge with adoption of the new Human Health Toxics
Water Quality Standards. Table 3.9 summarizes average WWRP metals concentrations along
with the current DEQ Level Il screening level values for aquatic organisms contained in the
Guidance for Ecological Risk Assessment Levels I, II, Il and IV (Oregon DEQ, 1998 with Level
Il screening criteria updated in December 2001). While the concentrations of metals in WWRP
effluent are generally one to two orders of magnitude below the current Level Il fresh water
screening criteria, there is potential for Oregon’s new Human Health Toxics Water Quality
Standards approved by the EPA on 17 October 2011 to impact the WWRP discharge to the
Willamette River.

Table 3.9: WWRP Effluent Metals Concentrations

New Human Health

Average Range Toxics WQ Criteria @

(mg/L) (mg/L) (mgiL)
Arsenic 0.00101 0.000484 — 0.00127 0.150
Cadmium 0.000047 0.0000378 — 0.0000543 0.0022
Copper 0.0117 0.0058 — 0.0187 0.009
Lead 0.000412 0.000368 — 0.000487 0.0025
Manganese 0.0472 0.0398 — 0.0577 0.120
Mercury 0.0000145 0.00000966 — 0.0000194 0.00077
Molybdenum 0.0056 <0.0045 — 0.0101 0.370

Trysting Tree Golf Course Recycled Water Feasibility Study, City of Corvallis TMDL Page 3-10

y:\projects\07prj\0791027.40_corvallis_easttmdlalternative\09._reports\recycled water\ttgc_fs_wrd_29may2013.docx



New Human Health

Average Range Toxics WQ Criteria @
(mgi/L) (mgi/L) (mg/L)
Nickel 0.0027 <0.0015 — 0.0051 0.052
Selenium <0.005 <0.005 0.005
Silver 0.0007 <0.0005 — 0.0012 0.00012
Zinc 0.0707 0.0387 — 0.0906 0.120

Note:

1) From Table 40: Human Health Water Quality Criteria for Toxic Pollutants, effective

3.3.6 WWRP Priority Pollutants (SB 737)

Trace organic pollutants occur in wastewater and recycled water at very low, or “trace”
concentrations. Many trace organics are unregulated, and include compound groups such as
pharmaceuticals and personal care products, endocrine disrupting compounds,
perfluorochemicals. These compounds are often referred to as CECs, and are the focus of
much research due to their potential impacts on human and environmental health, as well as
increased public awareness and concern.

No significant concentrations of trace organic pollutants were identified in Corvallis WWRP
effluent during state-required Oregon Senate Bill (SB) 737 monitoring for priority persistent
pollutants (P3) as specified by Oregon DEQ.

The potential human health risk associated with trace organics in recycled water used for
irrigation was previously reviewed (Kennedy/Jenks 2011b). A site-specific risk assessment was
not conducted; however, given that no P3 pollutants were detected above risk-based Initiation
Levels in Corvallis WWRP wastewater effluent, and considering the findings of no significant
human health risk from potable and non-potable uses of recycled water for other sites, no
significant human health risk associated with trace organic compounds is expected for irrigation
of TTGC.
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Section 4: Summary of TMDL Alternatives Evaluation and
Selection

In 2009, Kennedy/Jenks was retained by the City of Corvallis to develop an alternative to direct
river discharge for 7-10 MGD of WWRP final effluent, to comply with Willamette River TMDLs
and provide additional treatment to help address anticipated future regulations.Three initial
TMDL alternatives (North, South and East), along with a fourth alternative (West), added during
the first phase of the public outreach process are as follows:

o The North TMDL Alternative includes providing Class C irrigation water to potential
customers, including the Hewlett-Packard grounds, along Highway 20 on the west side
of the Willamette River approximately one mile northeast of the WWRP. Constructed
wetlands and subsurface Willamette River discharge was planned to be located on a
parcel adjacent to the Willamette River on the east side of Highway 20.

e The South TMDL Alternative combines agricultural irrigation of Class C recycled water
on a range of potential crops with a constructed wetland treatment system and flow
augmentation in Muddy Creek partnering with Greenberry Irrigation District located
approximately 12 miles south of Corvallis.

e The East TMDL Alternative involves pumping Class C recycled water from the WWRP
across the Willamette River to a constructed wetland at Orleans Natural Area on the
west side of the Highway 34 business loop with subsurface discharge to the Willamette
River and delivering Class A recycled water to Trysting Tree Golf Course for irrigation
purposes to reduce the use of groundwater wells at the course.

e The West TMDL Alternative added during the first phase of the TMDL Alternatives
Project public education and outreach process involves pumping recycled water and
final effluent from the WWRP across Corvallis to the OSU Dairy and, potentially, the
Oregon State University (OSU) Energy Center to provide Class C irrigation and Class A
process water, respectively. The alternate water supply for the Dairy would allow the
removal of a seasonal pushup dam used by the Dairy for irrigation purposes that is a
barrier for fish passage in Oak Creek.

Riparian shading was investigated in the 2009 TMDL Alternatives Evaluation, in a series of
stakeholder meetings, and a riparian shading workshop hosted by the City on 9 June 2010.
Based on the workshop results, riparian shading is considered to be an essential part of the
strategy to address water temperature requirements, but is not considered a stand-alone
alternative for long-term WWRP TMDL compliance. It is anticipated that some level of riparian
shading will be included as a component of any TMDL alternative ultimately selected by the
City.

The culmination of the first phase of the public education and outreach process was a
recommendation by the USC of the City Council to carry the East and West TMDL Alternatives
forward for further evaluation. The North and South TMDL Alternatives were recommended to
be withdrawn from further consideration due to high costs and lack of property owner interest,
respectively. The USC recommendation was adopted by City Council and Kennedy/Jenks was
tasked with completing a due diligence investigation of East and West TMDL Alternatives to
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further develop the alternatives, costs and requirements as well as define potential fatal flaws
associated with both alternatives.

The 2011 Due Diligence evaluation (Kennedy/Jenks 2011a) concluded that the West Alternative
could not comprise a full TMDL alternative with 7 to 10 MGD capacity, as required by the City.
However, the potential use of recycled water at the OSU Dairy and Energy Centers is a
promising water recycling opportunity and elimination of the Oak Creek push-up dam is an
important community issue. Therefore, the West Alternative was further developed as a
potential future phase of the TMDL alternatives project that includes approximately 1 MGD of
recycled water demand at the OSU Dairy and up to 50,000 gallons per day (GPD) of Class A
recycled water at the OSU Energy Center. As a result of the Due Diligence evaluation,
Kennedy/Jenks recommended the East Alternative, described below.

4.1 Overview of the East Alternative

The East Alternative involves pumping recycled water across the Willamette River to a
constructed wetland at Orleans NA providing additional treatment of WWRP final effluent with
subsurface Willamette River discharge. Class A recycled water would also be provided to
Trysting Tree Golf Course for irrigation purposes. Development of the East Alternative would
provide recreational opportunities at Orleans NA with walking paths and interpretive kiosks that
will be attractive locations for observing migrating birds and other wildlife as well as potentially
providing for expansion of water features at TTCG.

4.2 East Alternative Recycled Water Customers

The initial demand for Class A recycled water on the East Alternative will be from Trysting Tree
Golf Course, but additional recycled water customers may ultimately include Knife River Inc.
(formerly Morse Brothers), Wolcott Street Pastures, OSU research station and Stahlbush Island
Farms. It is anticipated that over the next 50 years, the recycled water uses on the east side of
the river will increase recycled water demand to approximately 2 MGD once the backbone
system to TTGC and Orleans NA is constructed. It is, therefore, recommended that the initial

1 MGD WWRP Class A recycled water facility for the East Alternative be designed for future
expansion to 2 MGD.

4.2.1 2011 Discussions with TTGC and OSU Foundation

City and Kennedy/Jenks representatives met with the TTGC Board of Directors and OSU
Foundation representatives on three separate occasions in completing the due diligence and
fatal flaw investigation of the East Alternative. The first meeting with the TTGC Board was to
provide a project update and request approval of an access agreement to complete a deep soil
boring on the TTGC site. The second meeting was a more detailed discussion of the East
Alternative and specific requirements for TTGC to be comfortable using recycled water at the
golf course. The third meeting was with TTGC staff at the golf course to develop a potential
pipeline route through the golf course site that would minimize disruption of play during
construction.

TTGC staff and the OSU Foundation continue to be interested in partnering with the City to use
Class A recycled water at the golf course and have expressed a willingness to provide
easements to allow a pipeline across TTGC and the field by the crew docks also owned by the
OSU Foundation to deliver final effluent from the WWRP to the Orleans NA. TTGC and City
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officials have developed a preliminary pipeline alignment for the pipeline from the WWRP to
Orleans NA that will minimize impacts on the golf course during construction.

TTGC has indicated a willingness to use up to 1 MGD on the golf course to augment water
features on the site in addition to typical irrigation. Based on the Due Diligence Evaluation, the
current irrigation use at the golf course was estimated at 250,000 GPD in the peak summer
months (July, August and September) and the total current irrigation system capacity at the golf
course was estimated at 500,000 GPD.

4.3 East Alternative Capital and Lifecycle Costs

The estimated capital cost for the East Alternative is approximately $13,650,000. The estimated
20-year lifecycle cost included operations and maintenance is $16,480,000 and the estimated
50-year lifecycle cost is $18,120,000. Annual operation and maintenance (O&M) costs used to
develop the lifecycle costs include energy costs, operations staffing at 0.5 full-time employee
(FTE) and a maintenance budget of $100,000 per year that will provide for periodic removal of
sediments and river debris that will likely collect in the CW during periodic winter flooding
events. The annual maintenance budget does not include higher maintenance costs in the first
three years of system operations when there could be some significant maintenance of
plantings in the Orleans NA CW and temporary irrigation systems.

Planned WWRP upgrades, pipelines and terminal facilities are summarized in Section 5.

4.4 Updated East Alternative TBL Scoring

The East Alternative triple bottom line (TBL) evaluation included an updated estimate of the
carbon footprint and scoring using the updated TBL criteria developed during the first phase of
the TMDL Alternatives Project public outreach process is summarized in this section.

441 Carbon Footprint

The carbon footprint for the East Alternative was calculated based on energy requirements for
the new effluent pump station (EPS) to deliver the 50-year projected final effluent flow of 10
MGD to the Orleans NA CW and SED systems, and the new reclaimed water pump station
(RWPS) to deliver the peak irrigation demand of 1.0 MGD to either TTGC or the Orleans NA.
The estimated carbon footprint is 180 metric tons carbon dioxide equivalents (CO2EQ) per year.
In order to compare carbon footprints and TBL scores, the same assumptions used in
calculating carbon footprints from the TMDL Alternatives Evaluation were applied for the East
Alternative, including a 2005 emissions factor of 519 pounds CO2/net megawatt-hour (MWh)
generated from PacifiCorp’s Oregon facilities (Kennedy/Jenks 2009). The baseline carbon
footprint of the current WWRP operations is approximately 940 metric tons CO2Eq per year.

4.4.2 Updated TBL Evaluation

The East Alternative TBL scoring is summarized in Table 4.1
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Table 4.1: East Alternative TBL Score

Evaluation Criteria Maximum Score East Alternative Score

SOCIAL CONSIDERATIONS

Alignment with Land Use Planning 3.33 3.0
Recreational Opportunities 3.33 3.3
Local Job Creation 3.33 25
Long-term Vision 3.33 3.3
Partnering Opportunities 3.33 3.0
Environmental Justice/Distribution of Impacts 3.33 3.0
Subtotal 20.0 18.1
ENVIRONMENTAL CONSIDERATIONS
Benefits Willamette River 8.0 8.0
Greenhouse Gas/Carbon Footprint 8.0 6.4
Create/Improve Habitat 8.0 6.4
Responds to Future Regulations 8.0 7.2
Improve Local Water Quality & Ecosystem Services 8.0 7.0
Subtotal 40.0 35
ECONOMIC CONSIDERATIONS

Capital Cost 10.0 9.0
50-Year Lifecycle Cost 10.0 9.0
Outside Funding Potential 10.0 6.0
Constructability 10.0 8.0
Subtotal 40.0 32.0

TOTAL 100.0 85.1

Social Considerations. The East Alternative complies with land use planning ordinances and
zoning and would develop partnerships between City Parks and Public Works as well as with
TTGC and the OSU Foundation. Integrating interpretive signs and trails at Orleans NA will
provide education and recreation opportunities as well as potential trail connectivity between
River Front Park on the west side of the Willamette River and Berg Park on the east side. There
would be some local job creation associated with the East Alternative, associated with the
WWRP improvements, Class A recycled water and secondary effluent pipelines, CW and SED
system construction, and associated amenities on the Orleans NA. Removing the City’'s summer
discharge from the Willamette River and planning ahead for future population growth, flow
increases, and future regulations demonstrates long-term vision for the East Alternative. The
East Alternative is not expected to negatively impact any neighborhood or group of citizens, and
continues to have the lowest impact on wastewater rates for any of the TMDL alternative
meeting the City’s objectives. Additional recycled water customers, such as Knife River Inc. and
Wolcott Pasture Farms could potentially be added in the future to increase recycled water
customer demand to a long range (50-year) goal of 2 MGD.

Environmental Considerations. The East Alternative scored very high for direct benefits to the
Willamette River. Alternate discharge of 7 MGD of the City’s summer effluent will reduce effluent
temperatures and cool the river for the majority of the summer months and would also provide
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additional removal of nutrients, metals and trace organics through the Orleans NA CW and SED
systems as well as expansion of local floodplain areas along the river in the Corvallis vicinity.
The carbon footprint for the East Alternative is low compared to other alternatives meeting the
City’s objectives. The conceptual CW treatment design at the Orleans NA will create local
aguatic and wildlife habitat in the Willamette River riparian corridor.

Economic Considerations. The East Alternative has a high score for economic considerations
with an estimated cost of $13,650,000 with opportunities for outside funding from the Clean
Water State Revolving Fund (CWSRF) loan program managed by Oregon DEQ and potential
partnerships with Ducks Unlimited, Meier Memorial Trust and other private groups.

4.5 Due Diligence Evaluation Report Recommendations

Kennedy/Jenks’ TMDL Alternatives Project Recommended Plan consists of two phases, which
are summarized as follows:

TMDL Alternatives Project Phase 1 will include construction of the East TMDL Alternative
consisting of WWRP upgrades including 1 MGD of Class A recycled water production capacity,
pipelines installed by horizontal directional drilling (HDD) under the Willamette River and to the
TTGC irrigation pond and Orleans NA and development of constructed treatment wetlands and
subsurface discharge at Orleans NA. The estimated capital cost of Phase 1 is $13,650,000.

TMDL Alternatives Project Phase 2 will involve future development of additional recycled
water customer demand up to 2 MGD. Opportunities to be developed in the future may include
Wolcott Street Pastures, Knife River Inc. on the east side of the Willamette River as well as
potential development of the 1 MGD West Alternative partnering with the OSU Dairy and Energy
Centers.

4.6 Trysting Tree Golf Course Evaluation

USC advised the City’s Public Works Department to present the East Alternative to the Parks,
Natural Areas, and Recreation Board (PNARB), which currently manages Orleans NA. The
Public Works Department with assistance from Kennedy/Jenks presented details of the East
Alternative to PNARB at two PNARB meetings (21 June 2012 and 7 August 2012). The PNARB
voted against implementing the East Alternative at Orleans NA, amidst concerns that it was
inconsistent with the 1994 Master Plan developed for the site. PNARB functions in an advisory
role to City Council and does not have the authority to make a final decision regarding the use
of Orleans NA. However, in response to the disapproval voiced by some community members
and PNARB on the use of Orleans NA as the site for a constructed wetland, the USC instructed
Kennedy/Jenks to perform additional evaluation of alternate sites. In particular, the USC
requested that the Public Works Department work with TTGC to try to develop a stand-alone
TMDL alternative. The use of recycled water at TTGC has always been a component of the
East Alternative, but the goal of the current evaluation is to determine whether all seven to 10
MGD of WWRP effluent could be utilized at TTGC, thus eliminating the need to use Orleans NA.
The next sections of this report summarize the methods, results and conclusions of that TTGC
Recycled Water Feasibility Study.
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Section 5: Trysting Tree Golf Course Recycled Water
Feasibility Study

51 Purpose

The purpose of the TTGC Recycled Water Feasibility Study is to determine whether TTGC can
satisfy the seven to 10 MGD recycled water demand of the WWRP. This section discusses the
WWRP upgrades necessary to produce Class A recycled water, describes the investigations
conducted at TTGC, presents and evaluates conceptual options for recycled water use at
TTGC, and summarizes the planning and permitting requirements associated with recycled
water use at TTGC.

5.2 TTGC Conceptual Planning and Recycled Water Demands

Kennedy/Jenks worked with TTGC to evaluate the capacity and layout of their current irrigation
system, and to develop conceptual upgrades to TTGC that may allow the use of more recycled
water at the golf course. The goal was to determine whether TTGC has the capacity to utilize all
7-10 MGD of recycled water produced at the WWRP.

521 Development of TTGC Base Map

Kennedy/Jenks met with TTGC officials in May 2013 to discuss the current TTGC irrigation
system'’s capacity and alignment. Photographs of the TTGC irrigation pumping system are
included in Appendix D. The TTGC irrigation system map is provided in Appendix E.

The existing TTGC irrigation and pumping system is designed for a maximum flow of 1250
gallons per minute (gpm), which is the maximum flow with all three pumps running 24 hours per
day. Currently, TTGC only irrigates from the hours of 9PM-6AM, allowing for a total maximum
flow of 675,000 gallons per day.

Approximately 38 acres are currently not irrigated, but could be irrigated in the future with an
expansion of TTGC's irrigation system. A total of 11 acres at TTGC are set aside to be
unirrigated. Five of these unirrigated acres are within an Oregon Department of Transportation
(ODOT) right-of-way at the southern portion of the property; six acres on the eastern edge of the
property appear to be within a historic flood channel and may potentially be jurisdictional
wetlands.

5.3 TTGC Options

Following the initial discussion with OSU and TTGC representatives, three potential options for
using additional water at TTGC were developed as summarized below and in Figures 1 and 2.
Each option includes the expansion of TTGC's existing irrigation system to reach the full
potential irrigable acreage of the property.

Option 1: Use Class A recycled water for irrigation at TTGC. This is the current recycled
water option proposed in the current East Alternative with the expanded irrigation infrastructure
as seen in Figure 1. The current estimated cost for the East Alternative as presented in
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Kennedy/Jenks’ 2011 East and West TMDL Alternatives Due Diligence Investigation is $13.65
million. The expanded irrigation infrastructure would cost approximately $1,800 per acre.
Therefore, the 38 acres of new irrigation infrastructure would increase the cost of the East
Alternative to approximately $13.72 million. This cost assumes the existing irrigation ponds
would not require new liners. The currently irrigated, future irrigated, and unirrigated areas for
Option 1 are shown on Figure 1.

Option 2: Use Class A recycled water for irrigation at TTGC (Option 1), and create
additional, lined ponds at TTGC. Option 2 would continue to be coupled with the current East
Alternative, but might allow the Orleans NA natural treatment system footprint to be reduced if it
increased the water demand at TTGC. The irrigation system would be expanded by 32 acres to
reach the full potential acreage of TTGC. This irrigation expansion is slightly less than proposed
in Option 1, to make room for additional lined evaporation ponds. Ten acres of lined evaporation
ponds would be constructed at TTGC as shown in Figure 2. Increasing the irrigation capacity,
as well as constructing the additional lined ponds, would increase the capital cost of the East
Alternative by approximately $1.63 million, to a total of $15.28 million.

Option 3: Construct the planned subsurface effluent disposal for Willamette River
hyporheic discharge at TTGC. Under Option 3, Orleans NA would not be used for the planned
natural treatment system. Subsurface Effluent Disposal (SED) via the use of rapid infiltration
basins, would instead be constructed for hyporheic discharge at TTGC, and ponds would
provide some additional treatment of water at the golf course. The planned constructed
wetlands would be reduced in size for Option 3 compared to Orleans NA, due to space
limitations at TTGC. Therefore, the amount of treatment provided in a rapid infiltration basins at
TTGC would be reduced compared to the treatment expected by the wetlands if located at
Orleans NA. As in Options 1 and 2, Option 3 would also include the expansion of the current
irrigation system. The extra costs associated with creating rapid infiltration basins and
expanding the irrigation would increase the capital cost of the East Alternative by approximately
$3.61 million, to a total of $17.26 million.

Table 5.1 below summarizes the costs associated with the three TTGC options.

Table 5.1: TTGC Alternatives Cost Estimate

TTGC Alternative Estimated
Capital Cost
($ Million)
Option 1- Irrigation $13.72
Option 2 - Irrigation + Ponds $15.28
Option 3 - Irrigation + SED $17.26

53.1 Hydraulic Loading Calculations

Hydraulic loading was calculated using precipitation, pan evaporation, and evapotranspiration
(ET) data obtained from Agrimet and Western Regional Climate Center. The crop used for ET
data was grass, and 70% of pan evaporation values were used to estimate pond evaporation.
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A water balance for the three options is shown below in Table 5.2, and described in more detail
in the subsequent text.

Table 5.2: TTGC Alternatives Water Balance

TTGC Alternative Irrigation Pond_ Infiltration Total
Evaporation

(MGD Class A) (MGD Class A) (MGD Class C) (MGD)

Option 1 - Irrigation 0.97 0.02 0 0.99
Option 2 - Irrigation + Ponds 0.90 0.07 0 0.98
Option 3 — Irrigation + SED 0.90 0.05 7-10 7-10

To accommodate the estimated 1.0 MGD that the golf course would utilize in Option 1 or Option
2, the existing pumping system would need to be operated for over 14 hours per day, instead of
the nine hours per day that it currently operates. Alternatively, the existing pumps could be
upgraded, replacing the existing 500-gpm pump with a larger pump. The sizing of this larger
pump would depend on the allowable number of hours of irrigation. The pumping capacity for
the new pump would range from 1250 gpm for current irrigation duration (9 hours per day) to
750 gpm for an irrigation duration of 12 hours per day.

If the irrigation pumping system is expanded, the existing irrigation piping would need to be
examined to determine if it is correctly sized to accommodate the additional flow. For the
purposes of this TTGC Recycled Water Feasibility Study, it is assumed that the irrigation piping
is sufficient to accommodate the flows listed in Table 5.2.

5.3.2 Nutrient Loading Calculations

DEQ’s Recycled Water Use Rules IMD (DEQ 2009) specifies that nutrient or hydraulic rates
should be used to calculate irrigation demand, whichever is more limiting. As specified in the
IMD, phosphorus concentrations are generally not a concern for recycled water, and nitrogen
should be further examined. Therefore, nitrogen loading calculations were performed and
compared to hydraulic loadings to determine which is more limiting at TTGC.

Nitrogen loading was calculated using the following design parameters:

e Grass type and its associated nitrogen uptake rate. Grass type varies at TTGC
depending on the golf course location (tee, green, fairway, rough). An average “turf
grass” was used, with a nitrogen uptake rate of 212 pounds per acre per year
(Ib/acrelyear) (Metcalf and Eddy 2007).

e Precipitation and evapotranspiration data obtained from Agrimet.
¢ Nitrogen loss factor, which includes soil denitrification and ammonia volatilization. A

loss factor of 0.3 is used when temperatures are greater than 65 degrees Fahrenheit
(°F) (Metcalf and Eddy 2007).
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o Allowable nitrogen concentration percolating into the groundwater. The EPA MCL
for nitrate in groundwater is 10 mg/L (EPA 2009). To be conservative, a value of 7 mg/L
was used in calculating nitrogen loading at TTGC as the maximum allowable nitrogen
concentration percolating into groundwater at TTGC.

e Total nitrogen concentration in recycled water. To obtain the total nitrogen
concentration in the recycled water, the average monthly WWRP ammonia
concentration (Table 3.8) was added to the average nitrate/nitrite concentration
presented in Table 3.7.The total nitrogen values assume that no organic nitrogen is
present in the recycled water. It is assumed that Class A treatment will not reduce
nitrogen concentrations.

Using the above design parameters, a nutrient-loading irrigation demand was developed and is

presented in Table 5.3. Irrigation flows greater than those listed in the table below will over-
fertilize the turf.

Table 5.3: TTGC Alternatives Maximum and Nitrogen Loading for TTGC

Options
TTGC Alternative Irrigation N|t(r|ct))g_1§?alc_roeellg;ng
(MGD Class A)
Option 1 2.40 2.24
Option 2 2.25 2.25
Option 3 2.25 2.25

Abbreviation:
Ib-N/acre/d — pounds of nitrogen per acre per day

The nitrogen loading irrigation demand in Table 5.3 is greater than the hydraulic loading
irrigation demand in Table 5.2. Therefore, TTGC irrigation will be hydraulically limited, and
demand should be based on the hydraulic water balance. A table providing the nitrogen loading
rates at the hydraulic irrigation demand is shown in Table 5.4.

Table 5.4: Expected Nitrogen Loading Based on Hydraulic Demands for TTGC

Options
: Hydraulic Irrigation Hydraulic-based Nitrogen
TTGC Alternative y Demandg yLoading (Ib-N/acre/dg)
(MGD Class A)
Option 1 0.97 0.90
Option 2 0.90 0.91
Option 3 0.90 0.91
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5.3.3 Option 1 - TTGC Class A Irrigation (Current East Alternative)

Under Option 1, Class A recycled water would be delivered to the TTGC irrigation pond for use
in irrigating fairways, greens, and rough areas at the golf course. The use of recycled water
would replace the use of a large groundwater well currently used for irrigation that impacts
groundwater elevations on the east side of the Willamette River throughout the summer months.
This evaluation assumes irrigation at agronomic rates for turf using data obtained from Agrimet
(Agrimet 2012).

The water balance assumes all of the turf on the golf course would be irrigated, which would
require an expansion of the irrigation pipelines and sprinklers to an additional 38 acres over the
current configuration at TTGC.

Based on the evaluation, TTGC can utilize approximately 0.97 MGD in the summer months.
This is consistent with the proposed sizing of WWRP Class A Recycled Water Facilities
included in the current East Alternative, which provides for an initial Class A capacity of 1 MGD
with future expansion to 2 MGD. Due to limitations in the existing TTGC groundwater well, the
maximum water supply is approximately 0.38 MGD (Oregon Water Resources Department
2012), while the capacity of the current irrigation system is 0.67 MGD, as explained in Section
5.2.1. TTGC and OSU Foundation representatives have expressed a willingness to partner with
the City on the East Alternative, to discontinue use of their groundwater well and utilize recycled
water from the WWRP.

534 Option 2 - Option 1 plus Additional TTGC Evaporative Ponds

Option 2 builds on Option 1 by providing additional ponds on the front nine of TTGC to provide
additional water demand through evaporation in addition to recycled water irrigation. For Option
2, the layout of TTGC would be modified to incorporate the new water features that would
double as evaporation ponds. The proposed TTGC layout with the new ponds was developed
by representatives from TTGC and is shown in Figure 2. Under Option 2, the ponds would be
lined to prevent infiltration of water into shallow groundwater underlying the TTGC site.

The water balance for Option 2 includes irrigation of the fairways, greens, and rough areas of
the golf course, as well as evaporation from the storage ponds and new water feature ponds.
The water demand for Option 2 is 0.90 MGD, a value that is slightly lower than the water
demand for Option 1. This reduction is due to the fact that the evapotranspiration rate from
irrigated turf is greater than the pond evaporation. Therefore, adding additional evaporation
ponds reduces the net water demand at TTGC, outside of the initial volume required to fill the
ponds, which is not considered in the water balance.

5.3.5 Option 3 - TTGC Rapid Infiltration Basins

TTGC Option 3 would potentially be a stand-alone option that would replace the use of Orleans
NA by significantly reducing the constructed treatment wetlands associated with the East
Alternative and constructing the proposed rapid infiltration basins for discharging 7 to 10 MGD
hyporheically to the Willamette River at TTGC. Class A recycled water would also continue to
be used for irrigation at TTGC in addition to construction of the new rapid infiltration basins in
areas in close proximity to the river. The proposed golf course layout for Option 3 is similar to
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the layout for Option 2 as shown in Figure 2, but would include six acres of deeper rapid
infiltration basins, as currently proposed for Orleans NA.

Results of the meeting with OSU representatives on 16 November 2012 to discuss the use of
additional water at TTGC revealed a fatal flaw for Option 3 associated with the unwillingness of
OSU to allow significant volumes of water to be discharged to shallow groundwater on OSU

property.

54 WWRP Treatment Plant Upgrades

Section 5.4 summarizes the WWRP Class A recycled water treatment facility that will provide
irrigation water for TTGC and other future users. The summary will include Class A recycled
water standards, facility layout and location, and design overview.

54.1 Overview

Current WWRP effluent could be classified as Class D recycled water, which is not an allowable
class for golf course irrigation. Therefore, further treatment of the WWRP effluent is needed to
provide Class A recycled water for TTGC irrigation.

The proposed Class A recycled water treatment facility will be designed around a flow rate of
1.0 MGD. The facility will include treatment equipment, pumps and an electrical room housed in
one common building. The building will be located in the current fire tower area at the WWRP
and cover an area of 3600 square feet (ft°) (see Figure 3). Effluent from the existing chlorine
contact chamber will be split by a new hydraulic control structure and flow into the Class A
facility. The first treatment step within the facility will be a tertiary filter (cloth media or
equivalent) that will reduce turbidity to meet or exceed Class A recycled water standards. The
filter will be followed by two parallel inline ultraviolet (UV) systems that will reduce total coliforms
to Class A standards. Two 1.0 MGD, 15 HP pumps will take the filtered and disinfected water to
the TTGC irrigation ponds where it will be ready for irrigation use.

54.2 Design
5421 Turbidity

Turbidity will be reduced in WWRP effluent using a tertiary filter (cloth media or equivalent). A
common technology for tertiary filtering is cloth media disk filters which are very effective at
reducing turbidity in wastewater effluent. The technology uses a cloth media disk that does not
allow solid particles larger than the cloth pore size through (typical cloth pore size is 10.0
micrometer (Um)). A backwash system is also used to periodically clean the cloth and send the
filtered material back to the headworks of the WWRP.

Kennedy/Jenks obtained information on cloth media filter performance from three different
manufactures. Table 5.5 presents a summary of the information for each system.
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Table 5.5: Tertiary Disk Filter Alternatives

: Average Design Filter : :
Filter System Flow (MGD) Area (ftz) Dimensions
Siemens — vy A
Forty-X Disc 1.0 270.0 13'x 7'-6
Ashbrook — 1ISO-Disc 1.0 250.0 11'x 7
Aqua-Aerabics - s om -
AquaDisk 1.0 215.2 11’-2” X 8'-5

Cloth media disk filters typically contain vertically mounted disks enclosed in a stainless steel
tank. As influent enters the tank, it flows through the filter cloth, leaving behind particles larger
than 10.0 um. In most technologies, the larger particles are collected in the cloth media and
travel upward with the disk as it rotates. At the peak of rotation, a spray bar uses backwash
water to flush the collected materials into the backwash piping which will discharge to the
WWRP headworks. Typically, around 60-70% of the disk is submerged in effluent.

Influent turbidity, flow rate and target effluent turbidity are used to correctly size the filter. In
cases where turbidity is not measured, TSS can be used for a design criteria. During irrigable
months, the WWRP effluent TSS concentration averages 5.5 mg/L, and monthly averages are
provided in Table 3.6. For effluent turbidity, Oregon Class A Recycled Water regulations require
the turbidity for a 24-hour mean to be less than 2.0 NTU (Table 3.2).

The three manufacturers listed in Table 5.5 stated their filter will meet Class A recycled water
standards. Effluent turbidity will range from 0.0-2.0 NTUs, which translates to a TSS range of
0.0-5.0 mg/L. The effluent particle size will be small enough to not affect the downstream UV
system, which loses efficiency with particles larger than 10.0 um.

The cloth media is expected to have a five to seven-year lifespan. Typically, the disks are
rotated using a 0.5-2.0 HP motor, and the backwash pump is a 5-10 HP centrifugal.

5.4.2.2 Total Coliforms

Class A recycled water requires a reduction in total coliforms from the current concentration in
WWRP effluent. An inline UV disinfection system is effective at reducing the concentration of
total coliforms in wastewater effluent at the correct dose, and does not contribute any toxic
byproducts that are normally associated with other disinfection technologies. The system
operates by using UV light that damages an organism’s genetic material with the transference of
electromagnetic energy. Nucleic acids, such as DNA, are effective absorbers of UV light in the
range of 220 to 320 nanometers, and most strongly in the range of 240 to 260 nm. As a result,
UV lamps are designed to emit a majority of their radiation within this range. Disinfection occurs
when UV light contacts the microorganism’s DNA inducing photobiochemical changes, which
prevent normal replication and inactivates the microorganism. The effectiveness of the radiation
is a direct function of the quantity of energy, or dose of UV, that is absorbed by the organism.

UV dose is defined as the product of the UV intensity and the time to which the microorganism
is exposed to this intensity. Intensity is largely limited by the percent of light that is transmitted
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through the effluent. An effluent with lower UV transmittance (UVT) correlates to less UV dose,
assuming the same UV intensity. Therefore, a higher UV intensity is required to achieve a given
dose when effluent UVT is low.

UV light applied to low-turbidity water with high transmittance (such as the filtrate which will be
produced by the upstream filter) is a highly effective means of disinfection. UV has no residual
disinfection capacity and, thus, cannot prevent biological regrowth in downstream facilities.
However, this same characteristic also means that UV is not harmful to aquatic organisms in the
receiving water. For both environmental and safety reasons (due to the lack of chemical
handling) UV is rapidly becoming the disinfection method of choice in the State of Oregon, with
many new facilities choosing to use UV.

The UV system will be designed for the peak irrigation demand from TTGC and Class A
recycled water standards (Table 3.2). Under these conditions, the UV system will need to pass
1.0 MGD, deliver a dose of 80 millijoules per centimeter squared (mJ/cm?) and produce a total
coliform concentration below 2.2 organisms per 100 mL in the effluent. Two units of the same
size will initially be installed: one duty and one standby. The piping configuration of the UV units
will allow for expansion of a third UV unit for future recycled water users or an increase of TTGC
irrigation demand.

Other considerations for the UV system are listed below:

e UV lamps have a limited life span before they are depleted of energy. Lamp lifespan for
the Corvallis WWRP system ranges from 10,000-14,000 hours based on manufacturer
proposals.

e A quartz sleeve is used to enclose and protect the UV lamps from biofilm buildup. The
buildup can block UV radiation from reaching the organisms. Therefore, the quartz
sleeve needs periodic cleaning. The proposed systems include automatic sleeve
cleaners.

Several manufactures were contacted regarding UV systems. Table 5.6 presents a summary of
the information for each system.

Table 5.6: UV System Alternatives

Capacity at 80

UV System mJ/em? (MGD) Dimensions
Aquionics — InLine W " ”
18000+ 1.0 69" X 36
Wedeco — LBX 1000 1.0 98" X 30"
ETS — SW-1250-20 1.0 43" x 36"

To keep the total coliform concentration below 2.2 organisms per 100 mL, Class A recycled
water should maintain a residual chlorine concentration of 0.5 mg/L in the recycled water until it
reaches its outfall. This chlorine residual standard is not explicity required in the state of
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Oregon, but is recommened by Kennedy/Jenks due to the standard being required in the states
of Washington and California (Washington DOE 2008 & CCR Title 22 2001). Furthermore,
Oregon DEQ typically requires a residual be maintained in recycled water transimision lines to
beneficial use sites. As mentioned above, UV systems do not have any residual disinfection
capacity and, thus, cannot prevent biological regrowth downstream. It is assumed that the
WWRP will provide enough chlorine residual from its chlorination disinfection system upstream
of the Class A Facility to meet the 0.5 mg/L residual chlorine concentration.

5.4.2.3 Pumps

Two sets of pumps will be housed within the Class A recycled water facility building. The first set
will take the WWRP effluent to the constructed wetland at Orleans NA. The second set of
pumps will pump Class A recycled water to TTGC irrigation ponds. Both of the Class A recycled
water pumps will be self-priming centrifugals with one duty and one standby. Each pump will
have 15 HP motors and be sized to pump 1.0 MGD (694 gpm) to the TTGC irrigation pond. At
the peak flow rate, the system will produce 30 feet of headloss. An additional pump may be
installed in the future to accommodate increased recycled water demand. Table 5.7 summarizes
the design criteria for the recycled water pumps.

Table 5.7: Recycled Water Pumps Design Criteria

Item Value
Number of Pumps 2+1 future
Pump type Self-Priming Centrifugal
Speed 1170
Capacity each (gpm) 694
Capacity total (gpm) 1389
Horsepower each (hp) 15
Total Dynamic Head , each (ft) 30
Variable Speed No

5424 Expansion

The number of end users for recycled water could increase in the future with interest from Knife
River Inc., Wolcott Street Pastures and Stahlbush Island Farms. Therefore, the Class A facility
is planned to have extra space for expansion to a 2 MGD output. This would require a third 15
HP recycle pump, a third inline UV system, and a second cloth media disk filter. All systems will
run in parallel.

55 Summary of Trenchless Pipelines Additional Field
Investigations

Transporting Class A recycled water from the WWRP’s Class A facility to TTGC requires
crossing the Willamette River. In the Due Diligence Evaluation (Kennedy/Jenks 2011a), two
different alternatives for delivery of final effluent and Class A recycled water from the WWRP
were evaluated. The first route involved HDD under the Willamette River to TTGC, and the
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second involved open cut trenching from the WWRP to the Harrison Street Bridge and hanging
pipelines on the bridge for the river crossing. ODOT determined the weight of the proposed
recycled water pipelines exceeds the loading capacity of the Harrison Street Bridge
(communication with ODOT is included in Appendix F). Therefore, the best pipeline option for
delivering recycled water to TTGC is via HDD under the river.

Staheli Trenchless Consultants (Staheli) were consulted to determine the feasibility of using
HDD for the proposed pipeline installation of two high density polyethylene (HDPE) pipelines
beneath the Willamette River. One pipeline, 24 inches in diameter, would carry final WWRP
effluent to TTGC and then south to Orleans NA. The second pipeline, 8 inches in diameter,
would carry Class A recycled water to TTGC for use in irrigation there. The total length of the
HDD installation is estimated to be 1,200 feet, with approximately 80 feet of conductor casing
for the sections of the HDD alignment through the recent river alluvium layer.

Additional pipelines will be required on each side of the HDD pipeline to deliver water to the new
WWRP Recycled Water Building and connect to the HDD pipeline and on the east side of the
Willamette River to deliver Class A recycled water to the TTGC irrigation pond. The Class A
recycled water pipeline to TTGC will be 600 feet of 8-inch HDPE pipeline installed by horizontal
boring. Entry and exit pits will also need to be located approximately 300 feet from the river
bank.Shannon & Wilson, Inc. were hired to perform soil investigations adjacent to and under the
river, and in TTGC, to inform Staheli’s feasibility evaluation. Copies of the geotechnical report
and HDD crossing evaluations prepared by Kennedy/Jenks’ team are included in Appendices F
and G, respectively.

551 2011 HDD Investigation

An HDD investigation in 2011 included two deep soil borings to a depth of approximately 90 feet
to develop an understanding of the stratigraphy on each side of the river. Boring SWB-1 was
drilled on the west side of the Willamette River, near the entrance to the Corvallis WWRP and
boring SWB-2 was drilled directly across the river at TTGC. Cores were recovered during the
drilling operations and are being stored by the City for future use if a pipeline is to be
constructed under the Willamette River. The deep soil borings generally indicate three existing
soil layers:

a) Atopsoil Layer on the upper 3 to 4 inches

b) A layer of recent river alluvium consisting of silt, silty sand with gravel, silty gravelly
sand, silty sand to sandy silt and sandy gravel with cobbles that was 33 feet thick on
the west side of the river (WWRP) and 39 feet thick on the east side of the river
(TTGC).

c) A layer of tertiary marine deposits consisting of stiff to very stiff clayey silt to silty
clay with some zones of silty sand to clayey sand to a depth of approximately 90
feet.

Based on the results of the 2011 HDD investigation, Kennedy/Jenks’ team recommended that
the HDD drilling be installed approximately 30 feet under the river in the lower tertiary marine
deposits layer to avoid the gravel and cobbles associated with the recent river alluvium, which
can cause difficulties for HDD pipeline installation as well as potential hydro-fracture.
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55.2 2012 Deep Soil Borings in Willamette River

Shannon & Wilson, Inc. performed soil borings in the Willamette River in August 2012 to obtain
the additional soil and geological information necessary to determine the requirements for
installing a pipeline under the Willamette River to deliver Class A recycled water to TTGC. Two
borings were completed from a barge in the Willamette River and were drilled to depths of 71.5
and 81.5 feet below the mud line of the Willamette River.

55.3 Trenchless Installation Feasibility Evaluation

Based on the information gathered from the 2012 Willamette River soil borings, Staheli made
recommendations on the soil layers through which the HDD drilling should be completed.
Staheli recommends placing the vertical alignment at least 35 to 40 feet below the bottom of the
river channel to reduce the risk of hydrofracture through adequate overburden, and to ensure
that the bore is within feasible soils. Staheli also estimated the total cost for HDD construction at
$1,092,000. Staheli's report is included in Appendix G.

5.5.4 Topographic and Bathymetric Surveying and Mapping

Ron Bush Engineering and Surveying (Ron Bush) completed boundary and topographic
surveying for the HDD entrance and exit pits at the WWRP and TTGC, respectively. Ron Bush
also completed topographic surveying at TTGC for evaluating trenchless pipeline installations
under fairways and greens. Trenchless construction is required in lieu of open trenches under
fairways and greens to allow TTGC to remain in operation. Finally, Ron Bush completed a
detailed bathymetric survey of the Willamette River mud line. These data were used to evaluate
the requirements for trenchless pipeline installations under the Willamette River and at TTGC.
Results of the surveying and mapping are included in Figures 4 and 5.

555 TTGC Soil Explorations

Shannon & Wilson conducted a geotechnical evaluation at TTGC comprised of reviewing
available geologic and geotechnical subsurface information, conducting field geotechnical
exploration in the Willamette River and on land, performing laboratory testing on subsurface
soil, and producing a Geotechnical Data Report (GDR). Their GDR is provided as an appendix
to this report, in Appendix H. The pipeline profile figure included in Shannon & Wilson’s report
has not been updated to reflect the most current information. Kennedy/Jenks’ Figure 5 included
with this TTGC Feasibility Study report represents the current understanding of the pipeline
profile under the Willamette River.

5.5.6 TTGC Field Mapping

Kennedy/Jenks met with TTGC officials to develop a map of the underground pipelines on the
golf course, verify locations of irrigation systems, and develop potential alignments for pipelines
that will be installed by trenchless methods under the TTGC greens and fairways. The potential
pipeline alignment under TTGC is shown in Figure 4. TTGC’s map of their irrigation system is
included in Appendix E.
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55.7 Cultural Resources Evaluation

The Due Diligence Evaluation (2011) identified an archaeological site called the Orleans
Settlement within the northwest corner of Orleans NA, near the Willamette River. To determine
whether archaeologically significant resources may be present at Orleans NA or TTGC,
Heritage Research Associates (HRA) performed a cultural resources evaluation. Their
evaluation included a literature review as well as field exploration. The cultural resources
evaluation determined that archaeologically significant resources are not likely to be present
under TTGC or Orleans NA. Their report is included as Appendix I.

5.6 TTGC Terminal Facilities

Terminal facilities for TTGC will consist of an irrigation pond to which Class A recycled water will
be delivered from a short 8-inch pipeline extended from the HDD exit pit by horizontal boring
installation underneath the fairways at the golf course. A discharge structure and automated
valve will be constructed at the TTGC irrigation pond that will be controlled by the golf course
irrigation system and tied to the WWRP supervisory control and data acquisition (SCADA)
system. Level sensors will be placed in the TTGC irrigation ponds and tied to the recycled water
pumps and the Class A automated valves. The pumps will operate to keep the irrigation ponds’
water depths within an appropriate range.

5.7 Planning and Permitting Requirements

Three meetings were conducted in completing the evaluation of opportunities to use WWRP
effluent at TTGC. The first meeting was conducted with Linn County Planning Department to
discuss permitting requirements for work conducted within the Willamette River Greenway. The
second meeting was conducted with DEQ representatives to discuss regulatory issues
associated with the three TTGC options described. The third meeting was with OSU and TTGC
representatives to discuss the willingness of both parties to consider the options.

Linn County Permitting Discussion (18 April 2012). City staff and Kennedy/Jenks met with
the Linn County Planning Department to discuss permitting requirements associated with using
recycled water at TTGC. Linn County voiced general support for the project and provided
guidance on how to obtain the necessary permits. The City will need to apply for a variance to
install recycled water pipelines within 50 feet of the Willamette River bank. The City will also
need to complete a conditional use permit application (included as Appendix J) along with
added criteria addressed in Oregon State law ORS 215.246 (approval of land application of
certain substances) for applying recycled water on TTGC.

DEQ Regulatory Discussion (16 October 2012). DEQ permitting and hydrogeology staff met
with City staff and Kennedy/Jenks to discuss the three TTGC options. DEQ indicated no specific
concerns regarding Option 1, as the use of Class A recycled water for agronomic irrigation is
common at golf courses in Oregon and throughout the United States. DEQ staff expressed
potential concerns about Option 2 related to the location of the ponds and potential issues with
the existing floodway running through the TTGC. DEQ staff also indicated Option 3 could
potentially be permitted for rapid infiltration at the golf course, subject to compliance with
Oregon groundwater rules, addressing water quality concerns due to the loss of the majority of
the currently proposed treatment wetlands upstream of the rapid infiltration basins, and the City
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obtaining control of the Waste Management Area (WMA). Compliance would be determined
through field testing and groundwater modeling.

OSU and TTGC Stakeholder Meeting (16 November 2012). Representatives from OSU and
TTGC met with City staff and Kennedy/Jenks to discuss the three options identified for using
water from the WWRP at the golf course. Detailed meeting notes are included as Appendix K. In
summary, OSU continues to support the use of Class A recycled water for irrigation at TTGC,
but is concerned about the infiltration of large volumes of water at the site and is not interested
in considering Option 3 to locate rapid infiltration basins at the golf course. The primary concern
is that rapid infiltration at the golf course would negatively impact groundwater in wells used by
the OSU fish research facilities in the vicinity.
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Section 6: Conclusions and Recommendations

6.1 Conclusions

The three TTGC options presented in this report are listed below:

e Option 1: Recycled water irrigation on the current layout of TTGC.
e Option 2: Recycled water irrigation and the addition of TTGC water features.

e Option 3: Recycled water irrigation coupled with subsurface effluent disposal .

Based on agronomic irrigation rates and the current layout of the golf course (Option 1), TTGC
could increase their irrigation approximately 3-fold over their current use, to a maximum demand
of approximately 1 MGD. The addition of new, lined storage ponds at the golf course (Option 2)
would not add irrigation capacity, as the loss of irrigable land to construct the storage ponds
would offset the benefits of evaporation from the ponds. The permitting of these new storage
ponds would also be a challenge, as the recycled water would need to be emptied from the
ponds and disposed of per DEQ Recycled Water rules.

Subsurface discharge (Option 3) at TTGC would allow for the use of the full seven to 10 MGD of
WWRP effluent. This option would allow Orleans NA to remain intact and unaffected by the
City’s TMDL solution. However, Option 3 is fatally flawed in that the OSU Foundation and TTGC
find it unacceptable due to concerns over potential impacts to wells used in research facilities.

Based on discussions with OSU and TTGC representatives, Option 1 for agronomic irrigation of
Class A recycled water at TTGC is considered a viable option for which OSU and TTGC
representatives are willing to partner with the City. Option 2 would potentially be considered by
OSU, but would slightly reduce the water demand at TTGC while increasing costs by
approximately $1.63 million. Option 3 is not considered to be a viable option, as OSU is
unwilling to consider allowing the infiltration of large volumes of water at TTGC.

Based on our evaluation, it is feasible to recycle up to 0.97 MGD of Class A recycled water at
TTGC. Some minor infrastructure improvements, including upgrading one irrigation pump, and
extending the irrigation system as shown on Figure 1, would be required. Using 0.97 MGD of
recycled water at TTGC, without the greater context of the other East Alternative components,
would not comprise a solution to the City’'s TMDL compliance.

6.2 Recommendations

Kennedy/Jenks recommends Option 1 be implemented at TTGC as part of the currently
recommended East TMDL Alternative. Kennedy/Jenks also recommends that TTGC increase
their irrigation to meet agronomic demand on the entire golf course area in its current layout. If
TTGC chooses to add water features/ponds and alter the layout of the course as described in
Option 2, this may be beneficial for golfers, but it is not expected to increase irrigation demand.
A stand-alone alternative to utilize all 7-10 MGD of WWRP effluent at TTGC, or to significantly
reduce the footprint of CW at Orleans NA, does not appear to be feasible.
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6.3 Next Steps

The following steps are recommended to confirm the feasibility of irrigating approximately 1.0
MGD of Class A recycled water at TTGC.

o Verify that TTGC's irrigation piping is sufficient to accommodate the approximately 1.0
MGD of Class A recycled water flows.

¢ Verify the nitrogen loading expected from irrigation of Class A recycled water from the
WWRP would be satisfactory to TTGC.

o Verify with WRD that, based on the significant flows in the Willamette River, recycling of
WWRP effluent in the summer season would not initiate a requirement for WRD
evaluation of a stream flow reduction.
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Expiration Date: 10/31/2016
Permit Number: 101714

File Number: 20151

Page 1 of 40 Pages

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
WASTE DISCHARGE PERMIT
Department of Environmental Quality
Western Region — Salem Office
750 Front Street NE, Suite 120, Salem, OR 97301-1039
Telephone: (503) 378-8240

Issued pursuant to ORS 468B.050 and The Federal Clean Water Act

ISSUED TO: SOURCES COVERED BY THIS PERMIT:
City of Corvallis Outfall Outfall
P.O. Box 1083 Type of Waste Number Location
Corvallis, OR 97339-1083
Municipal Sewage 001 Willamette River RM 130.8
Municipal Sewage 002 Dixon Creek RM 0.1
Combined Sewer Overflows To
Willamette River:
Fillmore 003 RM 131.3
Van Buren 005 RM 131.6
Western 007 RM 132.2
Treated CSO Effluent 012 Willamette R RM 130.7
Recycled Water 014A Class A Land Application

014B Class B Land Application
014C Class C Land Application
014D Class D Land Application

FACILITY TYPE AND LOCATION: RECEIVING STREAM INFORMATION:
-Activated Shudge, trickling filter, and CSO treatment facility Basin: Willamette

1304 NE Second Street Sub-Basin: Upper Willamette
Corvallis, OR 97339 Receiving Stream: Willamette River
Treatment System Class: Level IV | LLID: 1227618456580 - 130.8 - D
Collection System Class: Level IV County: Benton

EPA REFERENCE NO: OR-0026361

Issued in response to Application No. 983793 received December 31, 2003. This permit is issued based on the land use
find l‘i“ in t it18cord.

> Meverber 20 2o
Stevé Schmitbusch, Acting Water Quality Manager Date /
Western Region
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PERMITTED ACTIVITIES

Until this permit expires or is modified or revoked, the permittee is authorized to construct, install, modify, or operate a
wastewater collection, treatment, control and disposal system and discharge to public waters adequately treated
wastewaters only from the authorized discharge point or points established in Schedule A and only in conformance with

all the requirements, limitations, and conditions set forth in the attached schedules as follows:

Page

Schedule A - Waste Discharge Limitations not to be Exceeded..........c.ooevivervenceneecnenns 3
Schedule B - Minimum Monitoring and Reporting Requirements...........cccocevvecvrncenn 11
Schedule D -~ Special CONAItiONS ......c.ccecveeierrrerercrrrieeneresnrerieresrnesiaesseriressessessresseses 23
Schedule E - Pretreatment ACLIVILIES ....cocverereererieieincriniiinienseesesiesssesesseeesassnenes 28
32

Schedule F - General COndItIONS .....coveeeeererveeeiriiiiisiasreesieieesssseeseneeeessssesssrsrssessseresss

Unless specifically authorized by this permit, by another NPDES or WPCF permit, or by Oregon Administrative Rule,
any other direct or indirect discharge of waste is prohibited, including discharge to waters of the state or an underground

injection control system.
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SCHEDULE A
Waste Discharge Limitations not to be exceeded after permit issuance.

a. Treated Effluent Qutfall 001 and 002, Wastewater Treatment Plant Discharge (See Note 1)

) May 1 - October 31:

CBODjs (See Note 2) | 10 mg/L 15 mg/L 810 1200 1600
TSS 10 mg/L 15 mg/L 810 1200 1600

(@) November1-April30:

] Monthly ; , : . ,
CBOD:s (See Note 2) | 25 mg/L. 40 mg/L 3500 5700 7000
TSS 30 mg/L 45mg | 4300 6400 8600

* Average dry weather design flow to the facility equals 9.7 MGD. Summer mass load limits based upon
average dry weather design flow to the facility. Winter mass load limits based upon average wet weather
design flow to the facility equaling 17.0 MGD. The daily mass load limit is suspended on any day in
which the flow to the treatment facility exceeds 19.4 MGD (twice the design average dry weather flow).

(3) Other Parameters ___
Yearround (exceptasnotedy |

. Limitaions = -
E. coli Bacteria Must not exceed 126 organisms per 100 mL monthly
geometric mean. No single sample shall exceed 406
organisms per 100 mL. (See Note 3)

pH Must not be outside the range of 6.0 — 9.0 for more than
a total of 7 hours and 26 minutes in any calendar
month, and no individual excursion from this range
may exceed 60 minutes

CBOD:;s and TSS Removal Must not be less than 85% monthly average, except
Efficiency when flows exceed 12 MGD monthly average, the
percent removal efficiency must not be less than 75%
monthly average

Total Residual Chlorine Must not exceed a monthly average concentration of
0.41 mg/L and a daily maximum concentration of 0.50
mg/L

Excess Thermal Load (ETL) Limits are calculated based on the ETL Limit Options

(See Note 5) A, B, C or D below (See Note 4)
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ETL Limits (when no river information is reported)

May 16 through October 14: Must not exceed a rolling 7- day average of 128 million
Kecals/day

April 1 through May 15 and October 15 through October 31: Must not exceed a rolling
7-day average of 129 million Kcals/day

ETL Limits (when river flows are reported)
Salmon & Trout Rearing & Migration (May 16 through October 14)

The ETL Limit for rearing and migration period may be calculated on a daily basis when
river flows are reported. The ETL may be calculated as follows:

ETL = (((0.00007816 x Q) + 0.6532) — 0.1389) x 11.29 x 2.447 x (22.9 — 18) x 1.187

Salmon & Steelhead Spawning (April 1 through May 15 and October 15 through October
31)

The ETL Limit for the spawning period may be calculated on a daily basis when river
flows are reported. The ETL may be calculated as follows:

ETL = (((0.00009786 x Q) + 0.4072) — 0.3077) x 11.29 x 2.447 x (22.9 — 13)

Where: QO = the rolling 7-day average ambient river flow (cfs) recorded at USGS Gage
14166000 plus USGS Gage 14170000 plus USGS Gage 14171000 added together or
USGS Gage station 14171600 independently.

ETL Limits (when river flows and temperatures are reported)

Salmon & Trout Rearing & Migration (May 16 through October 14)

The ETL Limit for the rearing and migration period may be calculated on a daily basis
when both river flows and temperatures are reported. The ETL may be calculated as
follows: '

ETL = (((0.00007816 x Q) + 0.6532) — a) x 11.29 x 2.447 x (22.9 — 18) x 1.187

Salmon & Steelhead Spawning (April 1 through May 15 and October 15 through October
31)

The ETL Limit for the spawning period may be calculated on a daily basis when both
river flows and temperatures are reported. The ETL may be calculated as follows:

ETL = (((0.00009786 x Q) + 0.4072) — a) x 11.29 x 2.447 x (22.9 - 13)

Where: Q= the rolling 7-day average ambient river flow (cfs) recorded at USGS Gage
14166000 plus USGS Gage 14170000 plus USGS Gage 14171000 added together or
USGS Gage station 14171600 independently.

The value for a in the above equations is determined based on the relationship between
the rolling 7-day average maximum natural thermal potential river temperature in °C
(Trm ), the rolling 7-day average natural thermal potential river temperature in °C

- (Tgra_n) and the applicable criteria in °C as follows:
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Daily Max NTP River Temp = (1.0804 x the daily maximum ambient river temperature
in °C)—2.25

Daily Ave NTP River Temp = (1.0543 x the daily average ambient river temperature in
°C)~2.07

Trm n= the rolling seven-day average daily maximum natural thermal potential river
temperature (°C); and

Tra_n = the rolling seven-day average daily average natural thermal potential river
temperature ("C)

During rearing and migration:

If Tra  is less than or equal to 18 °C, then a =0

If Try  is greater than 18 °C and Tra n is greater than or equal to 18 °C, thena =0

If Trm n is greater than 18 °C and Tga y is less than 18 °C, then a =1 — (Tra n+ 18 °C)

During spawning:

If T  is less than or equal to 13 °C, then a =0

If Trm n is greater than 13 °C and Tga v is greater than or equal to 13 °C, then a = 0

If Tr n is greater than 13 °C and Tgra y is less than 13 °C, then a =1 — (Tra ny+ 13 °C)

Shared Watershed Allocation of Thermal Load (See Note 4)

i. The permittee may participate in an Excess Thermal Load Sharing Agreement
(Sharing Agreement) with other NPDES permittees (Sharing Partners) that were
assigned thermal waste load allocations from the 2006 Willamette TMDL. All
thermal load sharing must be managed in accordance with the requirements of
the Sharing Agreement. The Sharing Agreement and amendments to the
agreement must be submitted to the Department at least 30 days prior to
implementation and approved by the Department in writing. Approvals and
amendments to the Sharing Agreement are not considered permit modifications.

ii. The permittee may discharge the permitted Excess Thermal Load (ETL) using
one of the three (3) options listed in the permit, as allocated in the TMDL, plus
temporary reserve capacity allocation, plus any borrowed unused portions of
permitted ETL from Sharing Partners in accordance with the Department
approved Sharing Agreement. The permittee may also share any unused portion
of its permitted ETL including temporary reserve capacity allocation with
Sharing Partners in accordance with the Department approved Sharing
Agreement.

iii. The permittee must record the date, time, and the amount of ETL that was
borrowed from the other permittees under the Sharing Agreement on the monthly
Discharge Monitoring Report (DMR) and notify the other permittees and the
Department’s appropriate office within 24 hours of the date and time of the
amount of borrowed ETL that was used under the Sharing Agreement.

iv. If the permittee exceeds its permitted ETL limit, it will not be deemed in
violation of the limit if the amount of unused ETL from the Sharing Partners
participating in the Sharing Agreement on the date of the exceedence is equal to
or greater than the amount of the exceedence and as long as no Sharing Partners
participating in the Sharing Agreement has utilized the amount of unused ETL
on the same date.
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No wastes may be discharged or activities conducted that cause or contribute to a violation of
water quality standards in OAR 340-041 applicable to the Willamette basin except as provided
for in OAR 340-045-0080 and the following regulatory mixing zone:

The regulatory mixing zone is that portion of the Willamette River contained within a band
extending out from the west bank thirty (30) feet beyond the eastern edge of the diffuser and
extending from a point ten (10) feet upstream and three hundred (300) feet downstream from the
diffuser. The Zone of Immediate Dilution (ZID) is defined as that portion of the regulatory
mixing zone that is within thirty (30) feet of the point of discharge.

This permit contains either technology or water quality based effluent limits for those parameters
discharged by the permittee that the Department has determined require effluent limitations to
comply with the applicable water quality standards found in OAR 340-041 outside the above
mixing zones. The limits were established on the basis of the information provided by the
permittee and following the Department’s rules, including OAR 340-041-0004. Other
parameters also were identified in the permittee’s application for which the Department did not
establish effluent limitations. The Department has determined that those parameters do not
present a reasonable potential to violate applicable water quality standards. The permittee is
required to notify the Department if changes occur in its processes or influent stream which
could significantly change the effluent stream for any of those parameters.

The Department and the USEPA are considering detailed capacity, management, operation, and
maintenance requirements (Oregon CMOM requirements) that may be included in NPDES
permits for municipal entities that request such requirements. Collectively, the Oregon CMOM
requirements would function as a narrative (non-numeric) technology-based effluent limitation
for sanitary sewer overflows. In the event the Department and the USEPA reach agreement on
the Oregon CMOM requirements, and applicable NPDES permit language, the City of Corvallis
may request a modification in writing to the City’s NPDES permit to include the Oregon CMOM
requirements to serve as narrative (non-numeric) technology-based effluent limitations for
sanitary sewer overflows. Upon Department approval and receipt of associated permit
modification fees, the Department may initiate the administrative procedures for modifying the
NPDES permit.

Oudtfalls 003, 005, and 007, Combined Sewer Overflows

The following requirements are in fulfillment of the Nine Minimum Controls for the operation and
maintenance of the combined sewer system, as set forth in EPA’s Combined Sewer Overflow Policy, as
applicable to the permittee:

M

vy

A3)

The permittee shall implement proper operation and maintenance programs for the sewer system
and all CSO outfalls to reduce the magnitude, frequency, and duration of CSOs. The program
shall consider regular sewer inspections; sewer, catch basin, and regular cleaning: equipment and
sewer collection system repair or replacement, where necessary; and disconnection of illegal
connections.

The permittee shall implement procedures that will maximize use of the collection system for
wastewater storage that can be accommodated by the storage capacity of the collection system in
order to reduce the magnitude, frequency, and duration of CSOs.

The permittee shall review and mddify, as appropriate, its existing pretreatment program to
minimize CSO impacts from the discharges from nondomestic users.



)
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The permittee shall operate the POTW treatment plant at maximum treatable flow during all wet
weather flow conditions to reduce the magnitude, frequency, and duration of CSOs. The
permittee shall deliver all flows to the treatment plant within the constraints of the treatment
capacity of the POTW.

No discharges during dry weather are allowed. Dry weather is defined as a time when it is not
raining and has not rained in the Corvallis area for the previous eight hours. However,
discharges resulting from snow, ice melting, or prior storm events which have ceased, even
though there has been no precipitation for the previous eight hours or longer, shall not be
considered dry weather discharges. Each dry weather discharge must be reported to the DEQ as
soon as the permittee becomes aware of the discharge. When the permittee detects a dry weather
discharge, the permittee shall begin corrective action immediately. The permittee shall inspect
the dry weather discharge each subsequent day until the discharge has been eliminated.

The permittee shall implement measures to control solid and floatable materials in CSOs.

The permittee shall implement a pollution prevention program focused on reducing the impact of
CSOs on receiving waters.

The permittee shall implement a public notification process to inform citizens of when and where
CSOs occur. The process must include (a) a mechanism to alert persons of the occurrence of
CSOs and (b) a system to determine the nature and duration of conditions that are potentially
harmful for users of receiving waters due to CSOs.

The permittee shall monitor CSO outfalls to characterize CSO impacts and the efficacy of CSO
controls. This shall include collection of data that will be used to document the existing baseline
conditions, evaluate the efficacy of the technology based controls, and determine the baseline
conditions upon which the long-term control plan will be based. These data shall include:

(a) Characteristics of the combined sewer system including the population served by the
combined portion of the system and locations of all CSO outfalls in the CSS.

(b) Total number of CSO events and the frequency and duration of CSOs for a
representative number of events.

©) Locations and designated uses of receiving water bodies.

(d) Water quality data for receiving water bodies.

(e) Water quality impacts directly related to CSOs (e.g., public access closing, floatables
wash-up episodes, fish kills).

Outfall 012, Combined Sewage Treatment System

(A)

®)

©

The Permittee shall operate the combined sewer relief interceptor and CSO wet weather
treatment facilities to minimize the frequency of CSOs through outfalls 003, 005, and 007, and
maximize the volume of wastewater treated at the POTW and the wet weather treatment facility;

Captured combined sewage shall receive a minimum of secondary treatment to the maximum
extent practicable. For those storm events that exceed the capacity of the POTW and prompt the
diversion of combined sewage to wet weather treatment facility, the combined sewage shall
receive equivalent of primary treatment and disinfection;

As set forth in Schedule D, Condition 1, outfalls 001 and 012, may be used for the discharge of
secondary treated sewage during periods where the wet weather treatment facility is not in use, in
an effort to maximize mixing in the Willamette River. During such periods the compliance point
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shall be at the outfall 001 sampling point for those parameters listed in Schedule A, Paragraph
l.a;

No wastes may be discharged or activities conducted that cause or contribute to a violation of
water quality standards in OAR 340-041 applicable to the Willamette basin except as provided
for in OAR 340-045-0080 and the following regulatory mixing zone:

The regulatory mixing zone (RMZ) shall include that portion of the Willamette River contained
within a band extending out from the west bank thirty (30) feet beyond the eastern edge of the
diffuser and extending from a point ten (10) feet upstream and three hundred (300) feet
downstream from the diffuser. In addition, the Zone of Immediate Dilution (ZID) shall be
defined as that portion of the RMZ that is within thirty (30) feet of the point of discharge.

Recycled Water Outfall 014

No direct discharge of recycled water to state waters is permitted. Recycled water shall be treated to the
appropriate level and reused for the following beneficial purposes:

Level of Treatment Beneficial Purpose Alternative Approval?

Class D

Any purpose allowed by OAR 340-055 for No
Class D recycled water

Class C Any purpose allowed by OAR 340-055 for No
Class C recycled water
Class B Any purpose allowed by OAR 340-055 for No
Class B recycled water
Class A Any purpose allowed by OAR 340-055 for No
Class A recycled water
(D All recycled water use distributed on land for dissipation by evapotranspiration and controlled

@

3)

seepage shall follow sound irrigation practices so as to prevent:

Prolonged ponding of treated recycled water on the ground surface;

Surface runoff or subsurface drainage through drainage tile;

The creation of odors, fly and mosquito breeding or other nuisance conditions;

The overloading of land with nutrients, organics, or other pollutant parameters; and,
Impairment of existing or potential beneficial uses of groundwater.

Prior to use, the Class D recycled water shall receive at least Class D treatment as defined in
OAR 340-055 to: '

Oxidized and disinfected so as not to exceed a 30-day log mean of 126 E. coli organisms per 100
mL and 406 E. coli organisms per 100 mL in any single sample.

Prior to use, the Class C recycled water shall receive at least Class C treatment as defined in
OAR 340-055 to:

Oxidized and disinfected so as not to exceed a 7 day median of 23 Total Coliform organisms per
100 mL and 240 Total Coliform per 100 mL in any two consecutive samples.
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® Prior to use, the Class B recycled water shall receive at least Class B treatment as defined in
OAR 340-055 to:

Oxidized and must reduce Total Coliform to a 7-day median of 2.2 organisms per 100 mL and a
maximum of 23 organisms per 100 mL.

%) Prior to use, the Class A recycled water shall receive at least Class A treatment as defined in
OAR 340-055 to:

Oxidized, filtered, and:

Prior to disinfection, turbidity must not exceed an average of 2 nephelometric turbidity units
(NTUs) within a 24 hour period, 5 NTUs more than five percent of the time within a 24 Jhour
period and 10 NTUs at any time.

After disinfection, Total Coliform must not exceed a median of 2.2 organisms per 100 mL based
on results of the last seven days that analyses have been completed, and 23 total coliform
organisms per 100 mL in any single sample.

6) All use of recycled water shall conform to the Recycled Water Use Plan approved by the
Department.. Upon approval of the Recycled Water Use Plan, the Plan shall become enforceable
through this permit action

e. Groundwater
No activities will be conducted that could cause an adverse impact on existing or potential beneficial uses

of groundwater. All wastewater and process related residuals must be managed and disposed in a manner
that will prevent a violation of the Groundwater Quality Protection Rules (OAR 340-040).

NOTES:

1. This permit may be re-opened upon approval of revised mercury Total Maximum Daily Load for this sub-basin to
include new or revised limits or other conditions or requirements.

2. "The CBODs concentration limits are considered equivalent to the minimum design criteria for BOD;s specified in
Oregon Administrative Rules (OAR) 340-041. These limits and CBODs mass limits may be adjusted (up or
down) by permit action if more accurate information regarding CBODs/BODs becomes available.

3. If a single sample exceeds 406 organisms per 100 mL, then five consecutive re-samples may be taken at four-
hour intervals beginning within 28 hours after the original sample was taken. If the log mean of the five re-
samples is less than or equal to 126 organisms per 100 mL, a violation shall not be triggered.

4, If any ETL Option other than Option A is used, the Discharge Monitoring Report must state which option was

used to determine compliance and include all data necessary to calculate the ETL limit. Compliance with the
rolling seven-day average limit will be evaluated starting on the seventh day of each season (April 7th and
October 21st for spawning and May 22nd for rearing). In order to use Option B, at least 7 days of river flow data
must be available. In order to use Option C, at least 7 days of river flow, average river temperature and
maximum river temperature must be available. For any Option, when using an unused portion of excess thermal
load from other permittees in accordance with the Sharing Agreement, the permittee must report the calculated
base excess thermal load limit, plus Temporary Reserve Capacity (TRC) if used, plus any available load utilized
under the Department approved Sharing Agreement and specifically state on the Discharge Monitoring Report,
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which option was used and which unused portion of permitted excess thermal load from other permittees was
used in accordance with the Sharing Agreement.

The permittee is granted an additional Temporary Reserve Capacity (TRC) loan from the Willamette
Temperature TMDL reserve capacity. The TRC is in the form of a multiplier applied to the ETL. The TRC
multiplier for the rearing/migration and core cold water use period is 1.187 and for the spawning period is 1.0.

During the summer discharge period for any 7-day period during which there is measurable rainfall (greater than
or equal to 0.1 inches), the Excess Thermal Load Limitation in Schedule A.1.a.(3) is suspended due to the City’s
combined sewer system.

In the event the permittee experiences an exceptional event in which there is an unintentional and temporary non-
compliance with excess thermal load limits or temperature limits in the NPDES permit because of factors beyond
the reasonable control of the permittee, DEQ will exercise discretion not to bring an enforcement action for non-
compliance with the excess thermal load limits. DEQ’s exercise of enforcement discretion under this condition is
subject to the following considerations:

a. The permittee seeking to establish the occurrence of an exceptional event has the burden of proof and
must demonstrate through properly signed, contemporaneous operating logs, and other relevant evidence,
that:

i. The exceedence occurred when the ambient air temperature was unseasonably warm by documenting,
for example, that the seven-day period surrounding the event exceeded the 90" percentile of the seven-
day average daily maximum air temperature calculated over the historic record for the same calendar
days;

ii. The permitted facility was at the time being properly operated; and

iii the permittee submitted notice of the thermal load exceedence within 24 hours of obtaining knowledge
of the non-compliance.

b. This condition shall not apply to non-compliance caused by operation error, improperly designed
treatment facilities, inadequate treatment facilities, lack of preventative maintenance, or careless or
improper operation.

c. This condition shall not apply when non-compliance lasts for an extended period of days and the source
fails to take mitigating action or curtail operations as requested by DEQ following receipt of the notice
described above.
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SCHEDULE B

Minimum Monitoring and Reporting Requirements

The permittee shall monitor the parameters as specified below at the locations indicated. The laboratory used by
the permittee to analyze samples shall have a quality assurance/quality control (QA/QC) program to verify the
accuracy of sample analysis. If QA/QC requirements are not met that compromise the validity of the data for any
analysis, the results shall be included in the report, but not used in calculations required by this permit. When
possible, the permittee shall re-sample in a timely manner for parameters failing the QA/QC requirements,
analyze the samples, and report the results.

a. Influent to POTW (Secondary Treatment Plant)

The facility influent grab samples and measurements and composite samples are taken just downstream of the
influent Parshall Flume. ‘

_ TemorParameter |  MinimumFrequency |  TypeofSample
CBOD; 3/Week Composite

TSS 3/Week Composite

pH Daily Continuous

Toxics:

Metals (total), cyanide, Semi-annually using 3 24-hour daily composite (See
phenols (see list of parameters | consecutive days between Notes 1 and 2)

in table under the notes Monday and Friday, inclusive

section below)

b. Treated Effluent Outfall 001, 002 (Secondary Treatment Plant Discharge), and 012 (when Secondary
Treatment Plant Effluent is being discharged from this outfall).

Monitoring for the secondary plant discharge parameters listed in Schedule B.1.b shall be conducted on the
aggregate secondary waste stream at the Outfall 001 sampling point. Effluent flow measurements are taken
at the inlet to the chlorine contact basin.

_ TemorParameter | _ TypeofSample
Total Flow (MGD) Daily (see Note 3) Measurement
Flow Meter Calibration Semi-Annual Verification
CBOD;s 3/Week Composite
TSS 3/Week Composite
pH Daily Continuous
E. coli 3/Week ‘ Grab
Total Chlorine Residual Daily Grab
Pounds Discharged (CBOD; 3/Week Calculation
and TSS)

Average Percent Removed Monthly Calculation
(CBOD:s and TSS)
Ammonia (NH3-N) 3/Week Composite
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tem or Parameter

‘Minimum Frequency

: ypeof Samp

Nutrients

TKN, NO2+NO3-N, Total
Phosphorus (See Note 4)

1/Week (May-Oct)

24-hour Composite

Temperature:

Effluent Temperature,
Daily Maximum

Daily

Continuous (see Note 5)

Effluent Temperature,
Average of Daily
Maximums (April 1
through October 31)

Daily (as a rolling 7-day
average starting April 7)

Calculation

Treated Effluent Outfall 001, 002, and 012 (continued)

Temperature: (continued)

Excess Thermal Load or ETL
(May 16 through October 14)

Daily (as a rolling 7-day
average starting May 22)

Calculation (See Note 6)

Excess Thermal Load or ETL
(April 1 through May 15 and
October 15 through October 31)

Daily (as a rolling 7-day
average starting April 7 and
October 21)

Calculation (See Note 7)

Toxics:

Metals & Cyanide (see note 1),
measured as total in mg/L;

Semi-annually using 3
consecutive days between

24-hour daily composite
(See Note 2)

Hardness Monday and Friday, (see

note 9). .
TMDL Total Methylmercury and | Twice per year for 2 years, Grab, during daylight
TMDL Dissolved September and February hours
Methylmercury (See Note 17)
Whole Effluent Toxicity (WET) | Annually for 4 years or 4 Acute & chronic

times in the first year after
permit issuance (see Note 8)

Volatile compounds, acid-
extractable compounds, base-
neutral compounds and
pesticides (refer to Priority
Pollutants table)

Semi-annually for 2 years
(see note 10)

24-hour composite
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___ Minimum Frequency

Biosolids analysis including:
Total Solids (% dry wt.)
Volatile solids (% dry wt.)
Biosolids nitrogen for:
NH;,-N; NO;-N; & TKN

(% dry wt.)

Phosphorus (% dry wt.)
Potassium (% dry wt.)

pH (standard units)

Four times per year

Composite sample to be
representative of the product
to be land applied (See Note
11)

Biosolids metals content for:
Ag, As, Cd, Cr, Cu, Hg, Mo,
Ni, Pb, Se & Zn, measured as
total in mg/kg

Four times per year

Composite sample to be
representative of the product
to be land applied (See Note
11)

Fecal coliform per gram total
solids (dry weight basis)or
Salmonella sp. bacteria per
four grams total solids (dry
weight basis)

Four times per year

At least seven individual
samples representative of the
product to be land applied
(See Note 13)

Record of % volatile solids
reduction accomplished
through stabilization in the
sludge lagoon

Four times per year

Calculation (See Note 12)

Record of locations where
biosolids are applied on each
DEQ approved site. (Site
location maps to be
maintained at treatment
facility for review upon
request by DEQ)

Each Application

Date, volume & locations
where biosolids were applied
recorded on site location map.

d. Outfalls 003, 005, and 007 (Combined Sewer Overflows)

 TemorParameter | Minimum Frequency |

Flow (calculated) Daily Duration and Volume
(during each occurrence)

€. Influent to CSO treatment facility

_ Minimum Frequen

| Flow

Each captured storm event

Continuous Recorder
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f.  Outfall Number 012 (CSO Treatment Facility Effluent, wet weather)

Sampling for these parameters applies only when treated combined sewage is being discharged. Effluent
grab samples shall be taken from the sample box just downstream from the sodium bisulfite addition point.

o Item or Parameter - finimum Frequency ‘Type of Sample |

Total Flow (MGD) Daily Continuous Recorder

E. coli (See Note 14) Per captured storm event Grab

Chlorine Residual Per captured storm event Grab

CBOD;s ' Per captured storm event Grab

TSS Per captured storm event Grab

Number of events per month Record Keeping

g. Willamette River

itéiﬁfor?Parameter Minimum Frequency ype of Sample

Flow, daily average Daily when using ETL Limit Continuous (see Note 15)
Option B or C

Flow, average of daily Daily when using ETL Limit Calculation

averages Option B or C (as a rolling 7-day
average)

Temperature Daily when using ETL Limit Continuous (see Note 5)
Option C

Temperature, daily Daily when using ETL Limit Calculation

average Option C

Temperature, daily Daily when using ETL Limit Continuous (see Note 5)

maximum Option C

ETL limit Daily when using ETL Limit Calculation (see Schedule A,
Option B or C Condition 1.a.(3)
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Recycled Water Outfall 014 (When using Class A, B, C, or D, recycled water)

ltern of Paramoter... | Minimuih Frequency Type of Sample
Total Flow (MGD) or Daily Measurement
Quantity Irrigated

(inches/acre)

Flow Meter Calibration Annually Verification
Quantity Chlorine Used Daily Measurement
Chlorine Residual Daily Grab

pH* 2/Week - Grab
Nutrients (TKN, NO,+NO;-N, | Quarterly Grab

NHj3, Total Phosphorus)*

E. coli —Class D 3/Week Grab

Total Coliform — Class C 3/Week Grab

Total Coliform — Class B 3/Week Grab

Total Coliform — Class A Daily Grab
Turbidity* * Hourly (See Note 16) Measurement

*pH and nutrient monitoring of recycled water is not required when the final effluent is already being monitored
for these parameters at the required frequency, and the recycled water stream is split off from the effluent
downstream of the final effluent sampling location.

**Turbidity monitoring will only apply to Class A recycled water reuse.

Reporting Procedures

a. Monitoring results shall be reported on approved forms. The reporting period is the calendar month.
Reports must be submitted to the appropriate Department office by the 15th day of the following month.

b. State monitoring reports shall identify the name, certificate classification and grade level of each
principal operator designated by the permittee as responsible for supervising the wastewater collection
and treatment systems during the reporting period. Monitoring reports shall also identify each system
classification as found on page one of this permit.

c. Monitoring reports shall also include a record of the quantity and method of use of all biosolids removed
from the treatment facility and a record of all applicable equipment breakdowns and bypassing.

d. Do not report sample results or mass loads as estimated values on the DMR. Report sample results and
mass load as follows:

i. Sample results at or below detection level: If a sample result is at or below the detection level,
report the result as less than the specified detection level. For example, if the detection level is
1.0 ug/L and the result is non-detect, report “<1.0 ug/L” on the DMR. To calculate the mass load
from this result, use the detection level. Report the mass load as less than the calculated mass
load. For example, if flow 2 MGD and the reported sample result is <1.0 ug/L, report “<0.017
1b/day” for mass load on the DMR (1.0 ug/L x 2 MGD x conversion factor = 0.017 Ib/day).
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ii. Sample results above detection level but below quantification level: If a sample result is above
the detection level but below the quantification level, report the result as the detection level
preceded by the Department’s data code “e”. This code identifies the result as being between the
detection level and quantification level. For example, if the detection level is 1 ug/L and the
quantification level is 5 ug/L and the sample result is 4 ug/L, report “‘el ug/L” on the DMR. To
calculate the mass load from this result, use the detection level. Report the mass load as less than
the calculated mass load preceded by “e”. For example, if flow is 2 MGD and the reported
sample result is €1.0 ug/L, report “e0.017 1b/day” for mass load on the DMR (1.0 ug/L x 2 MGD
x conversion factor = 0.017 1b/day.

3. Report Submittals

a. The permittee shall have in place a program to identify and reduce inflow and infiltration into the sewage
collection system. An annual report shall be submitted to the Department by June 1 each year which
details sewer collection maintenance activities that reduce inflow and infiltration. The report shall state
those activities that have been done in the previous year and those activities planned for the following
year.

b. For any year in which biosolids are land applied, a report shall be submitted to the Department by
February 19 of the following year that describes solids handling activities for the previous year and
includes, but is not limited to, the required information outlined in OAR 340-050-0035(6)(a)-(e).

c. By March 1 of each year, the permittee must submit to the Department a report documenting the
activities undertaken during the prior year to implement the Nine Minimum Controls set forth in EPA’s
Combined Sewer Overflow Policy.

d. By no later than March 1 of each year that recycled water is generated and used, the permittee shall
submit to the Department an annual report describing the effectiveness of the recycled water system to
comply with the approved Recycled Water Use Plan, the rules of Division 55, and the limitations and
conditions of this permit applicable to the reuse of recycled water. One copy of the annual report shall be
submitted to the regional DEQ office; a second copy will be submitted to the DEQ Reuse Water
Coordinator.

NOTES:

1. For influent and effluent cyanide samples, at least six (6) discrete grab samples shall be collected over the
operating day. Each aliquot shall not be less than 100 mL and shall be collected and composited into a larger
container which has been preserved with sodium hydroxide for cyanide samples to insure sample integrity.

2. Daily 24-hour composite samples shall be analyzed and reported separately. Toxic monitoring results and toxics
removal efficiency calculations shall be tabulated and submitted with the Pretreatment Program Annual Report as
required in Schedule E. Submittal of toxic monitoring results with the monthly Discharge Monitoring Report is
not required. |

3. Anytime the effluent flow meter cannot be used, the readings from the influent flow meter may be used in its
place. The Permittee shall note the use of the influent flow meter on the monthly Discharge Monitoring Report.
Whenever the influent flow meter is used, it must be properly calibrated.

4, Monitoring of the effluent for nutrients shall be required at the specified frequency during the first year of the

permit. After one year, monitoring of the effluent for nutrients may be eliminated unless notified in writing by
the Department.
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The City of Corvallis collects Willamette River temperature monitoring data from the USGS gage station
14174000, Willamette River at Albany, Oregon. In the event that temperature data for the Willamette River is
temporarily unavailable from the USGS station at Albany, the permittee may use the historical average and
maximum data from the Albany station for the specific date.

Calculated as follows:

(Rolling seven-day average of daily maximum effluent temperatures in °C - applicable stream temperature
standard, 18°C) X (Rolling seven-day average of daily flow in MGD) X 3.785 = Excess Thermal Load, in
Million Kcals/day.

Calculated as follows:
(Rolling 7-day average of daily maximum effluent temperatures in °C - applicable stream temperature standard,
13°C) X (Rolling 7-day average of daily flow in MGD) X 3.785 = Excess Thermal Load, in Million Kcals/day.

Monitoring for Whole Effluent Toxicity (WET) must be performed in accordance with the Department’s Whole
Effluent Toxicity Characterization (Chapter 7 of the Reasonable Potential Analysis for Toxic Pollutants Internal
Management Directive, September 2005). The WET testing of the effluent should be monitored 4 times in the
first year on a quarterly basis or annually for 4 years soon after permit issuance. When performed annually, the
tests should be performed in different quarters according to the following schedule: March 2012, June 2013,
September 2014, and December 2015. After the completion of four tests (four in the first year or annually for 4
years), whole effluent toxicity testing may be eliminated unless otherwise notified in writing by the Department.
The Department will review the results of the first four tests and may require additional whole effluent toxicity
testing if the results indicate a potential source of toxicity.

Toxic Testing Frequency: Total metals, hardness, phenols and cyanide testing must be conducted twice per year;
once in the first quarter (defined as January-March) and once in the third quarter (defined as July-September).
Testing is required for five years to obtain a minimum of ten results for the metals.

Test methods, as indicated in 40 CFR 136.3, should achieve a Quantification Limit (QL) less than or equal to
those listed in the tables below (if applicable) unless a higher QL is adequate for determining compliance with an
effluent limit or water quality criterion. If, in advance of a sampling event, the permittee determines that the
analytical laboratory is unable to achieve an adequate QL, an alternate QL may be approved in writing by the
Department. In the event that a sample is analyzed and the laboratory is unable to achieve the necessary QL, the
permittee shall attach a request to the DMR for approval of the alternate QL for that sample, including a
discussion of the reasons for the elevated QL. Within 30-days of receiving the DMR, the Department may
disapprove the alternate QL and, at its discretion, request re-sampling, or the alternate QL shall be deemed
approved. The permittee must ensure that all discharge monitoring reports contain both the QL and the detection
level as defined below:

a. Detection Level: Same as the “Method Detection Limit” (MDL) derived using 40 CFR 136 Appendix B.

b. Quantitation Limit: Same as the Method Reporting Limit (MRL). It is the lowest level at which the
entire analytic system must give a recognizable signal and acceptable calibration for the analyte. It is
equivalent to the concentration of the lowest calibration standard, assuming that all method-specified
sample weights, volumes, and cleanup procedures have been employed.
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Metals and other tests:

Antimony 7440360 0.1 Arsenic (total) 7440382 0.5
Arsenic (inorganic) | na na

Beryllium 7440417 0.1 Cadmium 7440439 0.1

Chromium 7440473 0.4 Copper 7440508 10

Lead 7439921 5 Mercury 7439976 0.01

Nickel 7440020 10 Selenium 7782492 2

Silver 7440224 1 Thallium 7440280 0.1

Zinc 7440666 5 Cyanide 57125 5

Phenols, total na na

Hardness na na

10.

!All metals must be analyzed for total metals. “QL = Quantitation Limit

onitoring Basin TMDL by EPA Method 1669

, : | (ugly
Mercury’ 7439976 0.0005 | Methylmercury’ 22967926 0.00005

!Total and dissolved mercury must achieve a detection limit of 0.073 pg/L and a total and dissolved
methylmercury must achieve a detection limit of 0.00599 g/L unless otherwise approved in writing by the
Department.

The permittee must perform testing for organic pollutants as required in Part D of EPA Form 2A and pesticides.
The testing includes all pollutants included under volatile organic, acid extractable, base-neutral, and pesticide
compounds. Monitoring for organic pollutants must be performed using methods capable of achieving the
practical quantification level (PQL) in Appendix B, Table 8 of the Department’s Internal Management Directive
for conducting a Reasonable Potential Analysis for Toxic Pollutants. Changes in monitoring methods or PQLs
must be approved in writing by the Department. For all tests, the method detection limit and method reporting
limit must be reported along with the sample result. Semi-annual scans are required during the two years after
permit issuance.

After two years of monitoring, effluent monitoring may be eliminated unless otherwise notified in writing by the
Department. The Department will review the data and may require additional monitoring of the effluent for
specific pollutants of concern or reopen the permit to incorporate permit limits or other requirements.
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The effluent samples must be 24-hour daily composites, except where sampling volatile compounds. In this case,
six discrete samples (not less than 40 mL) collected over the operating day are acceptable. The permittee must
take special precautions in compositing the individual grab samples for the volatile organics to insure sample
integrity (i.e. no exposure to the outside air). Alternately, the discrete samples collected for volatiles may be
analyzed separately and averaged. For all tests, the method detection limit and method reporting limit must be
reported along with the sample result.

Priority Pollutants Table

Volatile Organic Compounds

| Number | | Number |
Acrolein 107028 |5 Acrylonitrile 107131 5
Benzene 71432 0.5
Bromoform 75252 0.5 Carbon Tetrachloride 56235 10.5
Chlorobenzene 108907 | 0.5 Chlorodibromomethane 124481 0.5
1 Chloroethane 75003 0.5 2-Chloro-Ethylvinylether 110758 5
Chloroform 67663 0.5 Dichlorobromomethane 75274 0.5
1,1-Dichloroethane 75343 0.5
1,2-Dichloroethane 107062 ‘ 0.5 1,1-Dichloroethylene 75354 0.5
1,2-Dichloropropane 78875 0.5 1,3-Dichloropropylene 542756 0.5
Ethylbenzene 100414 | 0.5 Methyl Bromide 74839 0.5
Methyl Chloride 74873 0.5 Methylene Chloride 75092 0.5
1,1,2,2-Tetrachloro-ethane 79345 0.5 Tetrachloro-ethylene 127184 0.5
Toluene 108883 0.5 1,2-Trans-Dichloroethylene | 156605 0.5
1,1,1-Trichloroethane 71556 0.5 1,1,2-Trichloroethane 79005 | 0.5
Trichloroethylene 79016 0.5 75694 na
Vinyl Chloride 75014 0.5

Acid-Extractable Compounds

| Number | @ . umber.. | i
2-Chlorophenol 95578 1 2,4-Dichlorophenol 120832 1
2,4-Dimethylphenol 105679 2 4,6-Dinitro-o-Cresol 534521 2
2,4-Dinitrophenol 51285 5 2-Nitrophenol 88755 2
4-Nitrophenol 100027 |5 P-Chloro-m-Cresol 59507 1

Pentachlorophenol 87865

[\

Phenol 108952 l
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2,4,6-Trichlorophenol 88062 1

Base-Neutral Compounds

Numbe
Acenapthene 83329 1 Acenapthylene 208968 1
Anthracene 120127 1 Benzidine 92875 10
Benzo(a)Anthracene 56553 1 Benzo(a)Pyrene 50328 1
3,4-Benzoflouranthene 205992 1 Benzo(ghi)Perylene 191242 1
Benzo(k)flouranthene 207089 1 Bis(2-Chloroethoxy) Methane 111911 2
Bis(2-Chloroethyl)-Ether 111444 1 Bis(2-Chloroiso-Propyl) Ether 108601 2
Bis(2-Ethylhexyl) Phthalate 117817 1 4-Bromophenyl Phenyl Ether 101553 1
Butyl Benzyl Phthalate 85687 1 2-Chloronaphthalene 91587 1
4-Chlorophenyl Phenyl Ether 7005723 |1 Chrysene 218019 1
Dibenzo(a,h) Anthracene 53703 1 1,2-Dichlorobenzene 95501 0.5
1,3-Dichlorobenzene 541731 0.5 1,4-Dichlorobenzene 106467 0.5
3,3-Dichlorobenzidine 91941 1 Diethy] Phthalate 84662 1
Dimethyl Phthalate 131113 1 Di-n-Butyl Phthalate 84742 1
2,4-Dinitrotoluene 121142 1 2,6-Dinitrotoluene 606202 1
Di-n-Octyl Phthalate 117840 1 1,2-Diphenyl-hydrazine 122667 5
Fluoranthene 206440 2 Fluorene 86737 1
Hexachlorobenzene 118741 1 Hexachlorobutadiene 87683 2
Hexachlorocyclo-pentadiene 77474 2 Hexachloroethane 67721 2
Indeno(1,2,3-cd) Pyrene 193395 1 Isophorone 78591 10
Naphthalene 91203 1 Nitrobenzene 98953 1
N-Nitrosodi-Methylamine 62759 1 N-Nitrosodi-N-Propylamine 621647 2
N-Nitrosodi-Phenylamine 86306 1 Phenanthrene 85018 1
Pyrene 129000 1 1,2,4-Trichlorobenzene 120821 0.5
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Pesticide Compounds

11.

12.

13.

14.

15.

. Number |@emy | . |Nm
Aldrin 309002 0.01 Endrin 72208
BHC alpha- 319846 0.01 Endrin Aldehyde 7421934
BHC beta- 319857 0.01 Heptachlor 76448
BHC gamma — (Lindane) 58899 0.01 Haptachlor Epoxide 1024573
BHC delta 319868 0.01 PCB, Arochlor 1016 1 12674112
Chlordane 57749 0.1 PCB, Arochlor 1221 1 11104282
DDD 4,4’- 72548 0.01 PCB, Arochlor 1232 1 11141165
DDE 4,4°- 72559 0.01 PCB, Arochlor 12421 [ 53469219
DDT 4,4’- 50293 0.01 PCB, Arochlor 1248 1 12675296
Dieldrin 60571 0.01 PCB, Arochlor 1254 1 11097691
Endosulfan alpha- 959988 0.01 PCB, Arochlor 1260 1 11096825
Endosulfan beta- 33213659 | 0.01 Toxaphene 8001352
Endosulfan Sulfate _ 1031078 0.01

1 PCB Reporting — Total PCB should be reported along with the individual PCB results

Composite samples from the sludge storage lagoon shall be taken from reference areas in the sludge storage
lagoon pursuant to Test Methods for Evaluating Solid Waste, Volume 2; Field Manual, Physical/Chemical
Methods, November 1986, Third Edition, Chapter 9.

Inorganic pollutant monitoring must be conducted according to Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, Second Edition (1982) with Updates I and II and third Edition (1986) with Revision
L

Calculation of the % volatile solids reduction is to be based on comparison of a representative grab sample of
total and volatile solids entering each digester and a representative composite sample of biosolids removed from
the sludge storage lagoon (as defined in note 11 above). The permittee may use an equivalent vector attraction
reduction option under 40 CFR Part 503.33 and as listed in the Department approved Biosolids Management
Plan.

Analyze and report fecal coliform results for each sample separately. Calculate and report the geometric mean of
all the samples. The permittee may use an equivalent pathogen reduction alternative under 40 CFR Part 503.32
and as listed in the Department approved Biosolids Management Plan.

E. coli sampling will be done per captured storm event occurring during normal plant business hours Monday
through Thursday. :

Receiving stream flow rate may be derived from combining the flow rates from USGS gauging station Number
14166000 (Willamette River at Harrisburg), USGS gauging station Number 14170000 (Long Tom River at
Monroe) and USGS gauging station Number 14171000 (Marys River near Philomath) or from USGS gauging
station number 14171600 (Willamette River at Corvallis). In the event that this data is temporarily unavailable,
the Permittee may use the daily stream flow rate from the option not utilized above for determining flow rate or
from the nearest USGS gauging station adjusted by the average ratio between the flow rates at the two stations
for the seven-day period prior to the loss of data from the station. If neither of these options is available then the
Permittee may use the historical average flow rate for the station(s) for that date. In the event the gauging station
data becomes permanently unavailable, the Permittee must obtain Department approval for an alternative flow
determination strategy.
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Monitoring data for turbidity will be collected continuously using an on-line turbidimeter. Hourly turbidity data
may be extracted and reported on approved forms from the continuously recorded data. Should the on-line
turbidimeter become inoperable, then the hourly turbidity data may be collected manually on an hourly frequency
during the interim period.

Mercury: The permittee is required to monitor for total and dissolved mercury and total and dissolved methyl
mercury. Sample collection must use EPA Method 1669 ultra clean sampling protocol and samples must be
shipped within 24 hours of collection and processed at the analytical laboratory within 48 hours of collection.
The effluent discharge flow rate must be recorded at the time the mercury sample is collected. Samples must be
chilled to 4 °C in the field and for transport to the analytical laboratory. Preservation acid is to be added at the
analytical laboratory in order to avoid contamination during field sampling. Filtering for dissolved mercury and
methylmercury is to occur at the analytical laboratory when processing samples. The analytical lab must be
NELAC certified for mercury and methylmercury analysis. If the analytical lab can perform the mercury analysis
utilizing EPA Methods 1631E for mercury and 1630 for methyl mercury and also achieve a Quantification Limit
(QL) of 0.5 ng/L and 0.05 ng/L respectively, then the lab does not have to be NELAC certified.

After two (2) years of monitoring (minimum of 4 samples), the permittee may request in writing to the
Department that the TMDL mercury and methylmercury monitoring be eliminated. The monitoring may be
eliminated only after written approval by the Department. These sample results may be used to satisfy mercury
monitoring under the more generalized “metals” monitoring.
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SCHEDULE D

Special Conditions

1.

Seasonal delineation of POTW and CSO facility

a.

The use of the POTW and CSO treatment plant shall be defined as set forth in this section. The POTW
shall be those facilities owned by the permittee and used in the storage, treatment, recycling, and
reclamation, of municipal sewage. The CSO treatment facility shall be those facilities owned by the
permittee and used in the storage, treatment, recycling, and reclamation, of combined sewage.

All municipal sewage shall receive primary/secondary treatment, and disinfection prior to being
discharged to waters of the state. All combined sewage shall receive a minimum of primary treatment,
and disinfection prior to being discharged to waters of the state. Combined sewage shall receive a
minimum of secondary treatment during those periods when the wet weather facility is not in use.

During those periods when the CSO treatment facility is not in use, the CSO outfall diffuser may be used
for the POTW treated effluent discharge to the Willamette River. During those periods when the CSO
treatment facility is operative, only treated combined sewage shall be discharged through the CSO
outfall.

During dry weather periods (June 1 - October 31) the POTW shall include all portions of the treatment

~ facility designed to treat municipal sewage, and the CSO primary clarifiers. The CSO primary clarifiers

may be used to maximize treatment system efficiency and for added redundancy of the POTW.

During wet weather periods (November 1 - May 31) the POTW shall include only those portions of the
treatment facility designed to treat municipal sewage. The CSO primary clarifiers shall not be part of the
POTW and shall not be used to treat non-CSO wastewater and shall be made available for the treatment

of combined sewage during this period.

All biosolids shall be managed in accordance with the current, DEQ approved biosolids management plan and the
site authorization letters issued by the DEQ. Any changes in solids management activities that significantly
differ from operations specified under the approved plan require the prior written approval of the DEQ.

All new biosolids application sites shall meet the site selection criteria set forth in OAR 340-50-0070 and must be
located within Linn and Benton Counties. All currently approved sites are located in Benton and Linn Counties.
No new public notice is required for the continued use of these currently approved sites. Property owners
adjacent to any newly approved application sites shall be notified, in writing or by any method approved by DEQ,
of the proposed activity prior to the start of application. For proposed new application sites that are deemed by
the DEQ to be sensitive with respect to residential housing, runoff potential or threat to groundwater, an
opportunity for public comment shall be provided in accordance with OAR 340-50-0030.

This permit may be modified to incorporate any applicable standard for biosolids use or disposal promulgated
under section 405(d) of the Clean Water Act, if the standard for biosolids use or disposal is more stringent than
any requirements for biosolids use or disposal in the permit, or controls a pollutant or practice not limited in this

permit.

The permittee must notify the DEQ Western Region, Salem Office in accordance with the response times noted
in the General Conditions of this permit, of any malfunction so that corrective action can be coordinated between
the permittee and the Department.

The permittee shall comply with Oregon Administrative Rules (OAR), Chapter 340, Division 49, "Regulations
Pertaining To Certification of Wastewater System Operator Personnel" and accordingly:
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a. The permittee shall have its wastewater system supervised by one or more operators who are certified in
a classification and grade level (equal to or greater) that corresponds with the classification (collection
and/or treatment) of the system to be supervised as specified on page one of this permit.

A "supervisor" is defined as the person exercising authority for establishing and executing the specific
practice and procedures of operating the system in accordance with the policies of the permittee and
requirements of the waste discharge permit. "Supervise' means responsible for the technical operation of
a system, which may affect its performance or the quality of the effluent produced. Supervisors are not
required to be on-site at all times.

b. The permittee's wastewater system may not be without supervision (as required by Special Condition 5.a.
above) for more than thirty (30) days. During this period, and at any time that the supervisor is not
available to respond on-site (i.e. vacation, sick leave or off-call), the permittee must make available
another person who is certified at no less than one grade lower then the system classification.

c. If the wastewater system has more than one daily shift, the permittee shall have the shift supervisor, if
any, certified at no less than one grade lower than the system classification.

d. The permittee is responsible for ensuring the wastewater system has a properly certified supervisor
available at all times to respond on-site at the request of the permittee and to any other operator.

e. The permittee shall notify the Department of Environmental Quality in writing within thirty (30) days of
replacement or redesignation of certified operators responsible for supervising wastewater system
operation. The notice shall be filed with the Water Quality Division, Operator Certification Program,
400 East Scenic Drive, Suite 307, The Dalles, OR 97058. This requirement is in addition to the
reporting requirements contained under Schedule B of this permit.

f. Upon written request, the Department may grant the permittee reasonable time, not to exceed 120 days,
to obtain the services of a qualified person to supervise the wastewater system. The written request must
include justification for the time needed, a schedule for recruiting and hiring, the date the system
supervisor availability ceased and the name of the alternate system supervisor(s) as required by 5.b.
above.

The permittee shall meet the requirements for use of recycled water under Division 55, including the following:

a. No recycled water shall be released by the permittee until a Recycled Water Use Plan is approved by the
Department.
b. All recycled water shall be managed in accordance with the approved Recycled Water Use Plan. No

substantial changes shall be made in the approved plan without written approval of the Department.

c. The permittee shall notify the Department within 24 hours if it is determined that the treated effluent is
being used in a manner not in compliance with OAR 340-055. When the Department offices are not

open, the permittee shall report the incident of noncompliance to the Oregon Emergency Response
System (Telephone Number 1-800-452-0311).

d.  Norecycled water shall be made available to a person proposing to recycle unless that person certifies in
writing that they have read and understand the provisions in these rules. This written certification shall
be kept on file by the sewage treatment system owner and be made available to the Department for
inspection.
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7. Whole Effluent Toxicity Testing

a.

The permittee shall conduct whole effluent toxicity (WET) tests as specified in Schedule B of this

permit,

The facility is required to sample once per year over the first four years of the permit. The sampling
events and toxicity tests should take place in a different quarter each year (i.e. Year 1, Qtr 1). The
facility may choose to conduct all tests within a single year of the permit, in which case, the tests shall be
conducted quarterly.

Acute Toxicity Testing - Organisms and Protocols

(M

@

3)

“)

)

The permittee shall conduct 48-hour static renewal tests with Ceriodaphnia dubia (water flea)
and 96-hour static renewal tests with Pimephales promelas (fathead minnow).

All test methods and procedures shall be in accordance with Methods for Measuring the Acute
Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms, Fifth
Edition, EPA-821-R-02-012, October 2002. Any deviation of the bioassay procedures outlined
in this method shall be submitted in writing to the Department for review and approval prior to
use.

Tests shall be conducted on final effluent sample collected as a single grab sample. The
laboratory shall not apply any treatments to the final effluent except those included as part of the
methodology, unless approved by the Department prior to analysis.

Acute tests shall be conducted on a control and the following dilution series, unless otherwise
approved by the Department in writing: 1.2% (% effluent at edge of MZ), 3.2% (% effluent at
edge of ZID),10 % (proposed regulatory limit), 30 % (consistency with 1999-2000 WET testing)
and 100%.

An acute WET test shall be considered to show toxicity if there is a statistically significant
difference in survival between the control and 10 percent effluent, unless the permit specifically
provides for a Zone of Immediate Dilution (ZID) for biotoxicity. If the permit specifies such a
ZID, acute toxicity shall be indicated when a statistically significant difference in survival occurs
at dilutions greater than that which is found to occur at the edge of the ZID.

Chronic Toxicity Testing - Organisms and Protocols

¢1)

@

3

The permittee shall conduct tests with: Ceriodaphnia dubia (water flea) for reproduction and
survival test endpoint, Pimephales promelas (fathead minnow) for growth and survival test
endpoint, and Raphidocelis subcapitata (green alga formerly known as Selanastrum
capricornutum) for growth test endpoint.

All test methods and procedures shall be in accordance with Short-Term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms, Fourth Edition, EPA-821-R-02-013, October 2002. Any deviation of the bioassay
procedures outlined in this method shall be submitted in writing to the Department for review
and approval prior to use.

Tests shall be conducted on final effluent samples collected as 24-hour composite. The
laboratory shall not apply any treatments to the final effluent, except those included as part of the
methodology, unless approved by the Department prior to analysis.
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@ Chronic tests shall be conducted on a control and the following dilution series, unless otherwise
approved by the Department in writing:
1.2% (% effluent at edge of MZ), 3.2% (% effluent at edge of ZID), 10 % (proposed regulatory
limit), 30 % (consistency with 1999-2000 WET testing) and 100%.

%) A chronic WET test shall be considered to show toxicity if the IC,s (25% inhibition
concentration) occurs at dilutions equal to or less than the dilution that is known to occur at the
edge of the mixing zone, i.e. ICy5 <25 %.

Dual End-Point Tests —

1) WET tests may be dual end-point tests in which both acute and chronic end-points can be
determined from the results of a single chronic test. The acute end-point shall be based on 48-
hours for the Ceriodaphnia dubia (water flea) and 96-hours for the Pimephales promelas
(fathead minnow),

) All test methods and procedures shall be in accordance with Short-Term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms, Fourth Edition, EPA-821-R-02-013, October 2002. Any deviation of the bioassay
procedures outlined in this method shall be submitted in writing to the Department for review
and approval prior to use.

3) Tests shall be conducted on final effluent samples collected as described in item d.(3).

@) Tests run as dual end-point tests shall be conducted on a control and the following dilution
series, unless otherwise approved by the Department in writing: 1.2% (% effluent at edge of
MZ), 3.2% (% effluent at edge of ZID), 10 % (proposed regulatory limit), 30 % (consistency
with 1999-2000 WET testing) and 100%.

6) Toxicity determinations for dual end-point tests shall correspond to the acute, c.(5), and chronic,
d.(5), described above.

Evaluation of Causes and Exceedances

8 If any test exhibits toxicity, as defined in sections c.(5) or d.(5) of this permit condition, another
toxicity test using the same species and Department approved methodology shall be conducted as
soon as practicable after becoming aware of the toxicity results, unless otherwise approved by
the Department.

) If two consecutive WET test results indicate acute and/or chronic toxicity, as defined in sections
c.(5) or d.(5) of this permit condition, the permittee shall immediately notify the Department of
the results. The Department will work with the permittee to determine the appropriate course of
action to evaluate and address the toxicity.

Quality Assurance / Reporting

8 Quality assurance criteria, statistical analyses, and data reporting for the WET tests shall be in
accordance with the EPA documents stated in this condition.
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2) A bioassay laboratory report for each test shall be prepared according to the EPA method
documents referenced in this Schedule. This shall include all QA/QC documentation, statistical
analysis for each test performed, standard reference toxicant test (SRT) conducted on each
species required for the toxicity tests, and completed Chain of Custody forms for the samples
including time of sample collection and receipt. Reports shall be submitted to the Department
within 45 days of receiving final results of the testing.

3) The report should include all endpoints measured in the test, i.e. NOEC, LOEC, and 1C,s.

) The permittee shall make available to the Department, on request, the written standard operating
procedures they, or the laboratory performing the WET tests, are using for all toxicity tests
required by the Department.

h. Reopener

(1) The Department may reopen and modify this permit to include new limitations, monitoring
requirements, and/or conditions as determined by the Department to be appropriate, and in
accordance with procedures outlined in Oregon Administrative Rules, Chapter 340, Division 45,

if:

a WET testing data indicate acute and/or chronic toxicity.

b. The facility undergoes any process changes.

c. Discharge monitoring data indicate a change in the reasonable potential to exhibit

toxicity.

Recycled water used by a wastewater treatment system owner for landscape irrigation or for in plant processes at
a wastewater treatment system is exempt from the rules of this division if:

(a) The recycled water is an oxidized and disinfected wastewater;

(b) The recycled water is used at the wastewater treatment system site where it is generated or at an auxiliary
wastewater or sludge treatment facility that is subject to the same NPDES or WPCF permit as the wastewater
treatment system. Contiguous property to the parcel of land upon which the treatment system is located is
considered the wastewater treatment system site if under the same ownership;

(c) Spray or drift or both from the use does not occur off the site; and
(d) Public access to the site is restricted.

The permittee may develop a water quality trading program to assist in meeting the temperature waste discharge
limitations in Schedule A provided credit trading activities do not cause a net increase of pollutants traded or
impair instream beneficial uses. The permittee must submit the proposed trading program to the Department for
review and approval prior to implementation. The Department will provide an opportunity for public review and
comment on the proposal for a minimum of 30 days prior to approving the plan.

The Permittee shall develop updated Mixing Zone dilutions using a center line approach. The updated dilutions
shall be submitted for Department review and approval as part of the next permit renewal application.
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SCHEDULE E

Pretreatment Activities
The permittee shall implement the following pretreatment activities:

1.

Program Administration

The permittee shall conduct and enforce its Pretreatment Program, as approved by the

Department, and comply with the General Pretreatment Regulations (40 CFR Part 403). The permittee shall
secure and maintain sufficient resources and qualified personnel to carry out the program implementation
procedures described in this permit as required by 40 CFR § 403.8(f)(3).

Legal Authorities

The permittee shall adopt all legal authority necessary to fully implement its approved pretreatment program and
to comply with all applicable State and Federal pretreatment regulations. The permittee must also establish,
where necessary, contracts or agreements with contributing jurisdictions to ensure compliance with pretreatment
requirements by industrial users within these jurisdictions. These contracts or agreements shall identify the
agency responsible for all implementation and enforcement activities to be performed in the contributing
jurisdictions. Regardless of jurisdictional situation, the permittee is responsible for ensuring that all aspects of the
pretreatment program are fully implemented and enforced.

Industrial Waste Survey

The permittee shall update its inventory of industrial users at a frequency and diligence adequate to ensure proper
identification of industrial users subject to pretreatment standards, but no less than once per year. The permittee
shall notify these industrial users of applicable pretreatment standards in accordance with 40 CFR §
403.8(f)(2)(iii).

National Pretreatment Standards _
The permittee shall enforce categorical pretreatment standards promulgated pursuant to Section 307(b) and (c) of
the Act, prohibited discharge standards as set forth in 40 CFR § 403.5(a) and (b), or local limitations developed
by the permittee in accordance with 40 CFR § 403.5(c), whichever are more stringent, or are applicable to any
non-domestic source regulated under Section 307(b), (c), or (d) of the Act.

Local Limits

The permittee shall perform a technical evaluation of the need to revise local limits within 18 months after permit
re-issuance unless the Department authorizes or requires, in writing, an alternate time frame. Locally derived
discharge limitations shall be defined as pretreatment standards under Section 307(d) of the Act and must
conform to 40 CFR §403.5(c), §403.8(f)(4). Technically based local limits shall be developed in accordance with
the procedures established by the Department, and the USEPA’s Local Limits Guidance.

Control Mechanisms

The permittee shall issue an individual control mechanism to all Significant Industrial Users except where the
permittee may, at its discretion, issue a general control mechanism as defined by 40 CFR §403.8(f)(1)(iii); or
certification in lieu of a control mechanism for Non-Significant Categorical Industrial Users (NSCIUs) as defined
by § 403.3(v)(2), and Non-Discharging Categorical Industrial Users (NDCIUs). All individual and general
control mechanisms must be enforceable and contain, at a minimum, the requirements identified in 40 CFR §
403.8(f)(1)(iii)(B); and, may contain equivalent concentration and mass based effluent limitations where
appropriate under § 403.6(c)(5) and (6). Unless a more stringent definition has been adopted by the permittee, the
definition of Significant Industrial User shall be as stated in 40 CFR § 403.3(v).
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Compliance Monitoring:
Industrial User Sampling and Inspection

The permittee shall randomly sample and analyze the effluent from Industrial Users at a frequency commensurate
with the character, consistency, and volume of the discharge and conduct surveillance activities in orderto
identify, independent of information supplied by Industrial Users, occasional and continuing noncompliance with
Pretreatment Standards. The permittee shall conduct a complete facility inspection; and, sample the effluent from
each Significant Industrial User at least once a year at a minimum, unless otherwise specified below:

(a) Where the permittee has authorized the Industrial User subject to a categorical Pretreatment
Standard to forego sampling of a pollutant regulated by a categorical Pretreatment Standard in
accordance with §403.12(e)(2), the permittee must sample for the waived pollutant(s) at least once during
the term of the Categorical Industrial User's control mechanism. In the event that the permittee
subsequently determines that a waived pollutant is present or is expected to be present in the Industrial
User's wastewater based on changes that occur in the User's operations, the permittee must immediately
begin at least annual effluent monitoring of the User's Discharge and inspection.

(b) Where the permittee has determined that an Industrial User meets the criteria for classification as a Non-
Significant Categorical Industrial User, the permittee must evaluate, at least once per year, whether an
Industrial User continues to meet the criteria in §403.3(v)(2).

©) In the case of Industrial Users subject to reduced reporting requirements under §403.12(e)(3), the
permittee must randomly sample and analyze the effluent from Industrial Users and conduct inspections
at least once every two years. If the Industrial User no longer meets the conditions for reduced reporting
in §403.12(e)(3), the permittee must immediately begin sampling and inspecting the Industrial User at
least once a year.

Industrial User Self Monitoring and Other Reports

The permittee shall receive and analyze self-monitoring and other reports submitted by industrial users as
required by §403.8(f)(2)(iv) and §403.12(b),(d),(e),(g) and (h). Significant Industrial User reports must include
Best Management Practice (BMP) compliance information per §403.12(b), (e), (h), where appropriate.

Industrial User Monitoring in Lieu of Self-Monitoring

Where the permittee elects to conduct monitoring of an industrial user in lieu of requiring self-monitoring, the
permittee shall gather all information which would otherwise have been submitted by the user. The permittee
shall also perform the sampling and analyses in accordance with the protocols established for the user; and, must
follow the requirements in 40 CFR §403.12(g)(2) if repeat sampling is required as the result of any sampling
violation(s).

Sample Collection and Analysis

Sample collection and analysis, and the gathering of other compliance data, shall be performed with sufficient
care to produce evidence admissible in enforcement proceedings or in judicial actions. Unless specified otherwise
by the Director in writing, all sampling and analyses shall be performed in accordance with 40 CFR §136, or 40
CFR §503 for biosolids analytes.

Slug Control Plans

The permittee is required to evaluate whether each Significant Industrial User needs a slug control plan or other
action to control Slug Discharges. Industrial Users identified as significant after October 14, 2005, must be
evaluated within 1 year of being designated a Significant Industrial User. A Slug Discharge is any Discharge of a
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non-routine, episodic nature, including but not limited to an accidental spill or a non-customary batch Discharge,
which has a reasonable potential to cause Interference or

Pass Through, or in any other way violate the permittee’s regulations, local limits or conditions of this Permit.
The results of such activities shall be available to the Approval Authority upon request. The permittee shall
require Significant Industrial Users to immediately notify the permittee of any changes at its facility affecting
potential for a Slug Discharge. If the permittee determines that a slug control plan is needed, the requirements to
control Slug Discharges shall be incorporated into the significant industrial user’s control mechanism, and the
plan shall contain, at a minimum, the following elements:

(a) - Description of discharge practices, including non-routine batch Discharges;
b) Description of stored chemicals;
© Procedures for immediately notifying the permittee of Slug Discharges, including any

Discharge that would violate a prohibition under §403.5(b) with procedures for follow-up written
notification within five days; and,

(d If necessary, procedures to prevent adverse impact from accidental spills, including inspection and
maintenance of storage areas, handling and transfer of materials, loading and unloading operations,
control of plant site run-off, worker training, building of containment structures or equipment, measures
for containing toxic organic pollutants (including solvents), and/or measures and equipment for
emergency response;

Enforcement

The permittee shall identify all violations of the industrial user's permit or local ordinance.

The permittee shall investigate all such instances of industrial user noncompliance and shall take all necessary
steps to return users to compliance. The permittee’s enforcement actions shall follow its approved Legal
Authorities (i.e. Ordinance, etc.) and Enforcement Response Plan developed in accordance with 40 CFR §
403.8(f)(5).

Public Participation (significant noncompliance)

The permittee shall publish annual notification in a newspaper(s) of general circulation that provides meaningful
public notice within the jurisdiction(s) served by the permittee of industrial users which, at any time during the
previous 12 months, were in significant noncompliance with applicable Pretreatment requirements. For the
purposes of this requirement, an industrial user is in significant noncompliance if it meets one or more of the
criteria listed in 40 CFR 403.8(f)(2)(viii).

Data and Information Management

The permittee must develop and maintain a data management system designed to track the status of the industrial
user inventory, discharge characteristics, and compliance. In accordance with 40 CFR § 403.12(0), the delegated
program shall retain all records relating to pretreatment program activities for a minimum of three years, and
shall make such records available to the Department and USEPA upon request. The permittee shall also provide
public access to information considered effluent data under 40 CFR Part 2.

Annual Pretreatment Program Report

The permittee shall submit a complete report to the Department on or before March 31 that describes the
pretreatment program activities during the previous calendar year pursuant to 40 CFR §403.12(i). The content
and format of this report shall be as established by the Department. Reports submitted to the DEQ by the
permittee must be signed by a principal executive officer, ranking elected official or other duly authorized
employee. The duly authorized employee must be an individual or position having responsibility for the overall
operation of the facility or the Pretreatment Program. This authorization must be made in writing by the principal
executive officer or ranking elected official, and submitted to the Approval Authority prior to or together

with the report being submitted.
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Pretreatment Program Modifications

The permittee shall submit in writing to the Department a statement of the basis for any proposed

modification of its approved program and a description of the proposed modification in

accordance with 40 CFR § 403.18. No substantial program modifications may be implemented by the delegated
program prior to receiving written authorization from the Department. This Schedule incorporates, by reference,

all substantial and non-substantial pretreatment program modifications approved by the Department prior to
NPDES permit re-issuance.
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SCHEDULE F

NPDES GENERAL CONDITIONS - DOMESTIC FACILITIES

SECTION A. STANDARD CONDITIONS

L.

Duty to Comply with Permit

The permittee must comply with all conditions of this permit. Failure to comply with any permit condition is a
violation of Oregon Revised Statutes (ORS) 468B.025 and the federal Clean Water Act and is grounds for an
enforcement action. Failure to comply is also grounds for the Department to terminate, modify and reissue,
revoke, or deny renewal of a permit.

Penalties for Water Pollution and Permit Condition Violations

The permit is enforceable by DEQ or EPA, and in some circumstances also by third-parties under the citizen suit
provisions 33 USC §1365. DEQ enforcement is generally based on provisions of state statutes and EQC

rules, and EPA enforcement is generally based on provisions of federal statutes and EPA regulations.

ORS 468.140 allows the Department to impose civil penalties up to $10,000 per day for violation of a term,
condition, or requirement of a permit. The federal Clean Water Act provides for civil penalties not to exceed
$32,500 and administrative penalties not to exceed $11,000 per day for each violation of any condition or
limitation of this permit.

Under ORS 468.943, unlawful water pollution, if committed by a person with criminal negligence, is punishable
by a fine of up to $25,000, imprisonment for not more than one year, or both. Each day on which a violation
occurs or continues is a separately punishable offense. The federal Clean Water Act provides for criminal
penalties of not more than $50,000 per day of violation, or imprisonment of not more than 2 years, or both for
second or subsequent negligent violations of this permit.

Under ORS 468.946, a person who knowingly discharges, places, or causes to be placed any waste into the
waters of the state or in a location where the waste is likely to escape into the waters of the state is subject to a
Class B felony punishable by a fine not to exceed $200,000 and up to 10 years in prison. The federal Clean
Water Act provides for criminal penalties of $5,000 to $50,000 per day of violation, or imprisonment of not more
than 3 years, or both for knowing violations of the permit. In the case of a second or subsequent conviction for
knowing violation, a person shall be subject to criminal penalties of not more than $100,000 per day of violation,
or imprisonment of not more than 6 years, or both.

Duty to Mitigate

The permittee must take all reasonable steps to minimize or prevent any discharge or sludge use or disposal in
violation of this permit that has a reasonable likelihood of adversely affecting human health or the environment.
In addition, upon request of the Department, the permittee must correct any adverse impact on the environment or
human health resulting from noncompliance with this permit, including such accelerated or additional monitoring
as necessary to determine the nature and impact of the noncomplying discharge.

Duty to Reapply

If the permittee wishes to continue an activity regulated by this permit after the expiration date of this permit, the
permittee must apply for and have the permit renewed. The application must be submitted at least 180 days
before the expiration date of this permit.

The Department may grant permission to submit an application less than 180 days in advance but no later than
the permit expiration date.
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5. Permit Actions

This permit may be modified, revoked and reissued, or terminated for cause including, but not limited to, the

following:

a, Violation of any term, condition, or requirement of this permit, a rule, or a statute

b. Obtaining this permit by misrepresentation or failure to disclose fully all material facts

c. A change in any condition that requires either a temporary or permanent reduction or elimination of the
authorized discharge ,

d. The permittee is identified as a Designated Management Agency or allocated a wasteload under a Total
Maximum Daily Load (TMDL)

e. New information or regulations

f. Modification of compliance schedules

g. Requirements of permit reopener conditions

h. Correction of technical mistakes made in determining permit conditions

i. Determination that the permitted activity endangers human health or the environment

j- Other causes as specified in 40 CFR 122.62, 122.64, and 124.5

k. For communities with combined sewer overflows (CSOs):

(1) To comply with any state or federal law regulation that addresses CSOs that is adopted or promulgated
subsequent to the effective date of this permit

(2) If new information, not available at the time of permit issuance, indicates that CSO controls imposed
under this permit have failed to ensure attainment of water quality standards, including protection of
designated uses

(3) Resulting from implementation of the Permittee’s Long-Term Control Plan and/or permit conditions
related to CSOs. '

The filing of a request by the permittee for a permit modification, revocation or reissuance, termination, or a
notification of planned changes or anticipated noncompliance, does not stay any permit condition.

6. Toxic Pollutants
The permittee must comply with any applicable effluent standards or prohibitions established under Oregon
Administrative Rules (OAR) 340-041-0033 and 307(a) of the federal Clean Water Act for toxic pollutants, and
with standards for sewage sludge use or disposal established under Section 405(d) of the Clean Water Act, within
the time provided in the regulations that establish those standards or prohibitions, even if the permit has not yet
been modified to incorporate the requirement.

7. Property Rights and Other Legal Requirements
The issuance of this permit does not convey any property rights of any sort, or any exclusive privilege, or
authorize any injury to persons or property or invasion of any other private rights, or any infringement of federal,
tribal, state, or local laws or regulations.

8. Permit References
Except for effluent standards or prohibitions established under Section 307(a) of the federal Clean Water Act and
OAR 340-041-0033 for toxic pollutants, and standards for sewage sludge use or disposal established under
Section 405(d) of the Clean Water Act, all rules and statutes referred to in this permit are those in effect on the
date this permit is issued.

9. Permit Fees
The permittee must pay the fees required by Oregon Administrative Rules.

SECTION B. OPERATION AND MAINTENANCE OF POLLUTION CONTROLS

1. Proper Operation and Maintenance
The permittee must at all times properly operate and maintain all facilities and systems of treatment and control

(and related appurtenances) that are installed or used by the permittee to achieve compliance with the conditions
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of this permit. Proper operation and maintenance also includes adequate laboratory controls and appropriate
quality assurance procedures. This provision requires the operation of back-up or auxiliary facilities or similar
systems that are installed by a permittee only when the operation is necessary to achieve compliance with the
conditions of the permit.

2. Need to Halt or Reduce Activity Not a Defense
For industrial or commercial facilities, upon reduction, loss, or failure of the treatment facility, the permittee
must, to the extent necessary to maintain compliance with its permit, control production or all discharges or both
until the facility is restored or an alternative method of treatment is provided. This requirement applies, for
example, when the primary source of power of the treatment facility fails or is reduced or lost. It is not a defense
for a permittee in an enforcement action that it would have been necessary to halt or reduce the permitted activity
in order to maintain compliance with the conditions of this permit.

3. Bypass of Treatment Facilities
a. Definitions

(1) "Bypass" means intentional diversion of waste streams from any portion of the treatment facility. The
permittee may allow any bypass to occur which does not cause effluent limitations to be exceeded,
provided the diversion is to allow essential maintenance to assure efficient operation. These bypasses are
not subject to the provisions of paragraphs b. and c. of this section.

(2) "Severe property damage" means substantial physical damage to property, damage to the treatment
facilities which causes them to become inoperable, or substantial and permanent loss of natural resources
that can reasonably be expected to occur in the absence of a bypass. Severe property damage does not
mean economic loss caused by delays in production.

b. Prohibition of bypass.
(1) Bypass is prohibited and the Department may take enforcement action against a permittee for bypass

unless:
i. Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage;
ii. There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities,

retention of untreated wastes, or maintenance during normal periods of equipment downtime. This
condition is not satisfied if adequate backup equipment should have been installed in the exercise of
reasonable engineering judgment to prevent a bypass that occurred during normal periods of
equipment downtime or preventative maintenance; and

iii. The permittee submitted notices and requests as required under General Condition B.3.c.

(2) The Department may approve an anticipated bypass, after considering its adverse effects and any
alternatives to bypassing, when the Department determines that it will meet the three conditions listed
above in General Condition B.3.b.(1).

c. Notice and request for bypass.

(1) Anticipated bypass. If the permittee knows in advance of the need for a bypass, a written notice must be
submitted to the Department at least ten days before the date of the bypass.

(2) Unanticipated bypass. The permittee must submit notice of an unanticipated bypass as required in
General Condition D.5.

4. Upset
a. Definition. "Upset" means an exceptional incident in which there is unintentional and temporary

noncompliance with technology based permit effluent limitations because of factors beyond the reasonable
control of the permittee. An upset does not include noncompliance to the extent caused by operation error,
improperly designed treatment facilities, inadequate treatment facilities, lack of preventative maintenance, or
careless or improper operation.

b. Effect of an upset. An upset constitutes an affirmative defense to an action brought for noncompliance
with such technology-based permit effluent limitations if the requirements of General Condition B.4.c are
met. No determination made during administrative review of claims that noncompliance was caused by
upset, and before an action for noncompliance, is final administrative action subject to judicial review.
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c. Conditions necessary for a demonstration of upset. A permittee who wishes to establish the affirmative
defense of upset must demonstrate, through properly signed, contemporaneous operating logs, or other
relevant evidence that:

(1) An upset occurred and that the permittee can identify the causes(s) of the upset;

(2) The permitted facility was at the time being properly operated,

(3) The permittee submitted notice of the upset as required in General Condition D.5, hereof (24-hour
notice); and, .

(4) The permittee complied with any remedial measures required under General Condition A.3 hereof.

d. Burden of proof. In any enforcement proceeding the permittee seeking to establish the occurrence of an
upset has the burden of proof.

Treatment of Single Operational Upset

For purposes of this permit, A Single Operational Upset that leads to simultaneous violations of more than one
pollutant parameter will be treated as a single violation. A single operational upset is an exceptional incident that
causes simultaneous, unintentional, unknowing (not the result of a knowing act or omission), temporary
noncompliance with more than one Clean Water Act effluent discharge pollutant parameter. A single operational
upset does not include Clean Water Act violations involving discharge without a NPDES permit or
noncompliance to the extent caused by improperly designed or inadequate treatment facilities. Each day of a
single operational upset is a violation.

Overflows from Wastewater Conveyance Systems and Associated Pump Stations

a. Definitions
(1) "Overflow" means any spill, release or diversion of sewage including:

i.  An overflow that results in a discharge to waters of the United States; and

ii.  An overflow of wastewater, including a wastewater backup into a building (other than a backup
caused solely by a blockage or other malfunction in a privately owned sewer or building lateral),
even if that overflow does not reach waters of the United States.

b. Prohibition of overflows. Overflows are prohibited. The Department may exercise enforcement
discretion regarding overflow events. In exercising its enforcement discretion, the Department may consider
various factors, including the adequacy of the conveyance system’s capacity and the magnitude, duration and
return frequency of storm events.

c. Reporting required. All overflows must be reported orally to the Department within 24 hours from the
time the permittee becomes aware of the overflow. Reporting procedures are described in more detail in
General Condition D.5.

Public Notification of Effluent Violation or Overflow

If effluent limitations specified in this permit are exceeded or an overflow occurs that threatens public health, the
permittee must take such steps as are necessary to alert the public, health agencies and other-affected entities
(e.g., public water systems) about the extent and nature of the discharge in accordance with the notification
procedures developed under General Condition B.8. Such steps may include, but are not limited to, posting of
the river at access points and other places, news releases, and paid announcements on radio and television.

Emergency Response and Public Notification Plan _
The permittee must develop and implement an emergency response and public notification plan that identifies
measures to protect public health from overflows, bypasses or upsets that may endanger public health. At a
minimum the plan must include mechanisms to:

a. Ensure that the permittee is aware (to the greatest extent possible) of such events;

b. Ensure notification of appropriate personnel and ensure that they are immediately dispatched for
investigation and response;

c. Ensure immediate notification to the public, health agencies, and other affected public entities (including
public water systems). The overflow response plan must identify the public health and other officials who
will receive immediate notification;

d. Ensure that appropriate personnel are aware of and follow the plan and are appropriately trained,
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e. Provide emergency operations; and
f. Ensure that DEQ is notified of the public notification steps taken.

Removed Substances

Solids, sludges, filter backwash, or other pollutants removed in the course of treatment or control of wastewaters
must be disposed of in such a manner as to prevent any pollutant from such materials from entering waters of the
state, causing nuisance conditions, or creating a public health hazard.

SECTION C. MONITORING AND RECORDS

1.

Representative Sampling

Sampling and measurements taken as required herein shall be representative of the volume and nature of the
monitored discharge. All samples must be taken at the monitoring points specified in this permit, and shall be
taken, unless otherwise specified, before the effluent joins or is diluted by any other waste stream, body of water,
or substance. Monitoring points may not be changed without notification to and the approval of the Department.

Flow Measurements

Appropriate flow measurement devices and methods consistent with accepted scientific practices must be
selected and used to ensure the accuracy and reliability of measurements of the volume of monitored discharges.
The devices must be installed, calibrated and maintained to insure that the accuracy of the measurements is
consistent with the accepted capability of that type of device. Devices selected must be capable of measuring
flows with a maximum deviation of less than + 10 percent from true discharge rates throughout the range of
expected discharge volumes.

Monitoring Procedures
Monitoring must be conducted according to test procedures approved under 40 CFR part 136, or in the case of
sludge use and disposal, under 40 CFR part 503, unless other test procedures have been specified in this permit.

Penalties of Tampering

The Clean Water Act provides that any person who falsifies, tampers with, or knowingly renders inaccurate any
monitoring device or method required to be maintained under this permit may, upon conviction, be punished by a
fine of not more than $10,000 per violation, imprisonment for not more than two years, or both. If a conviction
of a person is for a violation committed after a first conviction of such person, punishment is a fine not more than
$20,000 per day of violation, or by imprisonment of not more than four years, or both.

Reporting of Monitoring Results

Monitoring results must be summarized each month on a Discharge Monitoring Report form approved by the
Department. The reports must be submitted monthly and are to be mailed, delivered or otherwise transmitted by
the 15th day of the following month unless specifically approved otherwise in Schedule B of this permit.

Additional Monitoring by the Permittee

If the permittee monitors any pollutant more frequently than required by this permit, using test procedures
approved under 40 CFR part 136, or in the case of sludge use and disposal, under 40 CFR part 503, or as
specified in this permit, the results of this monitoring must be included in the calculation and reporting of the
data submitted in the Discharge Monitoring Report. Such increased frequency must also be indicated. For a
pollutant parameter that may be sampled more than once per day (e.g., Total Chlorine Residual), only the average
daily value must be recorded unless otherwise specified in this permit.

Averaging of Measurements
Calculations for all limitations that require averaging of measurements must utilize an arithmetic mean, except

for bacteria which shall be averaged as specified in this permit.
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Retention of Records :

Records of monitoring information required by this permit related to the permittee’s sewage sludge use and
disposal activities shall be retained for a period of at least five years (or longer as required by 40 CFR part 503).
Records of all monitoring information including all calibration and maintenance records, all original strip chart
recordings for continuous monitoring instrumentation, copies of all reports required by this permit and records of
all data used to complete the application for this permit shall be retained for a period of at least 3 years from the
date of the sample, measurement, report, or application. This period may be extended by request of the
Department at any time.

Records Contents
Records of monitoring information must include:

a. The date, exact place, time, and methods of sampling or measurements;

b. The individual(s) who performed the sampling or measurements;

c. The date(s) analyses were performed;

d. The individual(s) who performed the analyses;

e. The analytical techniques or methods used; and

f. The results of such analyses.

Inspection and Entry

The permittee must allow the Department or EPA upon the presentation of credentials to:

a. Enter upon the permittee's premises where a regulated facility or activity is located or conducted, or
where records must be kept under the conditions of this permit;

b. Have access to and copy, at reasonable times, any records that must be kept under the conditions of this
permit;

c. Inspect at reasonable times any facilities, equipment (including monitoring and control equipment),
practices, or operations regulated or required under this permit, and

d. Sample or monitor at reasonable times, for the purpose of assuring permit compliance or as otherwise

authorized by state law, any substances or parameters at any location.

Confidentiality of Information

Any information relating to this permit that is submitted to or obtained by DEQ is available to the public unless
classified as confidential by the Director of DEQ under ORS 468.095. The Permittee may request that
information be classified as confidential if it is a trade secret as defined by that statute. The name and address of
the permittee, permit applications, permits, effluent data, and information required by NPDES application forms
under 40 CFR 122.21 will not be classified as confidential. 40 CFR 122.7(b).

SECTION D. REPORTING REQUIREMENTS

1.

Planned Changes
The permittee must comply with OAR chapter 340, division 52, "Review of Plans and Specifications" and 40

CFR Section 122.41(1) (1). Except where exempted under OAR chapter 340, division 52, no construction,
installation, or modification involving disposal systems, treatment works, sewerage systems, or common sewers
may be commenced until the plans and specifications are submitted to and approved by the Department. The
permittee must give notice to the Department as soon as possible of any planned physical alternations or
additions to the permitted facility.

Anticipated Noncompliance
The permittee must give advance notice to the Department of any planned changes in the permitted facility or
activity that may result in noncompliance with permit requirements.
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Transfers

This permit may be transferred to a new permittee provided the transferee acquires a property interest in the
permitted activity and agrees in writing to fully comply with all the terms and conditions of the permit and the
rules of the Commission. No permit may be transferred to a third party without prior written approval from the
Department. The Department may require modification, revocation, and reissuance of the permit to change the
name of the permittee and incorporate such other requirements as may be necessary under 40 CFR Section
122.61. The permittee must notify the Department when a transfer of property interest takes place.

Compliance Schedule

Reports of compliance or noncompliance with, or any progress reports on interim and final requirements
contained in any compliance schedule of this permit must be submitted no later than 14 days following each
schedule date. Any reports of noncompliance must include the cause of noncompliance, any remedial actions
taken, and the probability of meeting the next scheduled requirements.

Twenty-Four Hour Reporting

The permittee must report any noncompliance that may endanger health or the environment. Any information
must be provided orally (by telephone) to DEQ or to the Oregon Emergency Response System (1-800-452-0311)
as specified below within 24 hours from the time the permittee becomes aware of the circumstances.

a. Overflows.

(1) Oral Reporting within 24 hours.
i. For overflows other than basement backups the following information must be reported to the
Oregon Emergency Response System (OERS) at 1-800-452-0311. For basement backups, this
- information should be reported directly to DEQ.

a) The location of the overflow;

b) The receiving water (if there is one);

c) An estimate of the volume of the overflow;

d) A description of the sewer system component from which the release occurred (e.g.,
manhole, constructed overflow pipe, crack in pipe); and

e) The estimated date and time when the overflow began and stopped or will be stopped.

ii.  The following information must be reported to the Department’s Regional office within 24 hours,
or during normal business hours, whichever is first:

a) The OERS incident number (if applicable) along with a brief description of the event.

(2) Written reporting within 5 days.
i.  The following information must be provided in writing to the Department’s Regional office
within 5 days of the time the permittee becomes aware of the overflow:
a) The OERS incident number (if applicable);

b) The cause or suspected cause of the overflow;

c) Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the overflow
and a schedule of major milestones for those steps;

d) Steps taken or planned to mitigate the impact(s) of the overflow and a schedule of major
milestones for those steps; and

e) (for storm-related overflows) The rainfall intensity (inches/hour) and duration of the

storm associated with the overflow.
The Department may waive the written report on a case-by-case basis if the oral report has been received
within 24 hours.
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b. Other instances of noncompliance.
(1) The following instances of noncompliance must be reported:
i. Any unanticipated bypass that exceeds any effluent limitation in this permit;
ii. Any upset that exceeds any effluent limitation in this permit;
iii. Violation of maximum daily discharge limitation for any of the pollutants listed by the
Department in this permit; and
iv. Any noncompliance that may endanger human health or the environment.

(2) During normal business hours, the Department's Regional office must be called. Outside of normal
business hours, the Department must be contacted at 1-800-452-0311 (Oregon Emergency Response
System).

(3) A written submission must be provided within 5 days of the time the permittee becomes aware of the
circumstances. The written submission must contain:

i. A description of the noncompliance and its cause;

ii. The period of noncompliance, including exact dates and times;

iii. The estimated time noncompliance is expected to continue if it has not been corrected;

iv. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance; and

v. Public notification steps taken, pursuant to General Condition B.7
(4) The Department may waive the written report on a case-by-case basis if the oral report has been
received

within 24 hours.

Other Noncompliance

The permittee must report all instances of noncompliance not reported under General Condition D.4 or D.5, at the
time monitoring reports are submitted. The reports must contain:

A description of the noncompliance and its cause;

The period of noncompliance, including exact dates and times;

The estimated time noncompliance is expected to continue if it has not been corrected; and

Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance.

e op

Duty to Provide Information

The permittee must furnish to the Department within a reasonable time any information that the Department may
request to determine compliance with the permit or to determine whether cause exists for modifying, revoking
and reissuing, or terminating this permit. The permittee must also furnish to the Department, upon request,
copies of records required to be kept by this permit.

Other Information: When the permittee becomes aware that it has failed to submit any relevant facts or has
submitted incorrect information in a permit application or any report to the Department, it must promptly submit
such facts or information.

Signatory Requirements ‘
All applications, reports or information submitted to the Department must be signed and certified in accordance
with 40 CFR Section 122.22.

Falsification of Information

Under ORS 468.953, any person who knowingly makes any false statement, representation, or certification in any
record or other document submitted or required to be maintained under this permit, including monitoring reports
or reports of compliance or noncompliance, is subject to a Class C felony punishable by a fine not to exceed
$100,000 per violation and up to 5 years in prison. Additionally, according to 40 CFR 122.41(k)2), any person
who knowingly makes any false statement, representation, or certification in any record or other document
submitted or required to be maintained under this permit including monitoring reports or reports of compliance or
non-compliance shall, upon conviction, be punished by a federal civil penalty not to exceed $10,000 per
violation, or by imprisonment for not more than 6 months per violation, or by both.
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Changes to Indirect Dischargers

The permittee must provide adequate notice to the Department of the following:

a. Any new introduction of pollutants into the POTW from an indirect discharger which would be subject to
section 301 or 306 of the Clean Water Act if it were directly discharging those pollutants and;

b. Any substantial change in the volume or character of pollutants being introduced into the POTW by a
source introducing pollutants into the POTW at the time of issuance of the permit.

c. For the purposes of this paragraph, adequate notice shall include information on (i) the quality and

quantity of effluent introduced into the POTW, and (ii) any anticipated impact of the change on the quantity
or quality of effluent to be discharged from the POTW.

SECTION E. DEFINITIONS

NownmARhDe=
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11.
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13.
14.

15.
16.
17.

BOD means five-day biochemical oxygen demand.

CBOD means five day carbonaceous biochemical oxygen demand

TSS means total suspended solids.

"Bacteria" includes but is not limited to fecal coliform bacteria, total coliform bacteria, and E. coli bacteria.
FC means fecal coliform bacteria. :

Total residual chlorine means combined chlorine forms plus free residual chlorine

Technology based permit effluent limitations means technology-based treatment requirements as defined in 40
CER Section 125.3, and concentration and mass load effluent limitations that are based on minimum design
criteria specified in OAR Chapter 340, Division 41.

mg/l means milligrams per liter.

kg means kilograms.

m’/d means cubic meters per day.

MGD means million gallons per day.

24-hour Composite sample means a sample formed by collecting and mixing discrete samples taken periodically
and based on time or flow. The sample must be collected and stored in accordance with 40 CFR part 136.
Grab sample means an individual discrete sample collected over a period of time not to exceed 15 minutes.
Quarter means January through March, April through June, July through September, or October through
December.

Month means calendar month.

. Week means a calendar week of Sunday through Saturday.

POTW means a publicly owned treatment works
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DEPARTMENT OF ENVIRONMENTAL QUALITY

DIVISION 55
RECYCLED WATER USE
340-055-0005
Purpose

These rules (OAR 340-055-0005 to 340-055-0030) prescribe requirements for the use of recycled water for beneficial purposes. The purpose of this division is to
protect the environment and public health in the State of Oregon.

Stat. Auth.: ORS 468.020, 468.705 & 468.710
Stats. Implemented: ORS 468B.015 & 468B.020
Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; DEQ 6-2008, f. & cert. ef. 5-5-08

340-055-0007
Policy

It is the policy of the Environmental Quality Commission to encourage the use of recycled water for domestic, agricultural, industrial, recreational, and other beneficial
purposes in a manner which protects public health and the environment of the state. The use of recycled water for beneficial purposes will improve water quality by
reducing discharge of treated effluent to surface waters, reduce the demand on drinking water sources for uses not requiring potable water, and may conserve stream
flows by reducing withdrawal for out-of-stream use.

Stat. Auth.: ORS 468.020, 468.705 & 468.710
Stats. Implemented: ORS 468B.015
Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; DEQ 6-2008, f. & cert. ef. 5-5-08

340-055-0010

Definitions

The following definitions apply to this division of rules:

(1) “Artificial Groundwater Recharge” means the intentional addition of water diverted from another source to a groundwater reservoir.

(2) "Beneficial Purpose" means a purpose where recycled water is utilized for a resource value, such as nutrient content or moisture, to increase productivity or to
conserve other sources of water.

(3) “Department” means the Oregon Department of Environmental Quality.

(4) "Disinfected Wastewater" means wastewater that has been treated by a chemical, physical or biological process and meets the criteria if applicable to its
classification for use as recycled water.

(5) “Filtered Wastewater” means an oxidized wastewater that meets the criteria defined in OAR 340-055-0012(7)(c).
(6) “Human Consumption” means water used for drinking, personal or oral hygiene, bathing, showering, cooking, or dishwashing.

(7) "Landscape Impoundment" means a body of water used for aesthetic purposes or other function that does not include public contact through activities such as
boating, fishing, or body-contact recreation. Landscape impoundments include, but are not limited to, golf course water ponds or non-residential landscape ponds.

(8) "Nonrestricted Recreational Impoundment” means a constructed body of water for which there are no limitations on body-contact water recreation activities.
Nonrestricted recreational impoundments include, but are not limited to, recreational lakes, water features accessible to the public, and public fishing ponds.

(9) "NPDES Permit" means a National Pollutant Discharge Elimination System permit as defined in OAR chapter 340, division 45.
(10) "Oxidized Wastewater" means a treated wastewater in which the organic matter is stabilized and nonputrescible, and which contains dissolved oxygen.

(11) "Person" means the United States and agencies thereof, any state, any individual, public or private corporation, political subdivision, governmental agency,
municipality, copartnership, association, firm, trust estate, or any other legal entity.

(12) “Processed Food Crops” means those crops that undergo thermoprocessing sufficient to kill spores of Clostridium botulinum.

(13) “Recycled Water” means treated effluent from a wastewater treatment system which as a result of treatment is suitable for a direct beneficial purpose. Recycled
water includes reclaimed water as defined in ORS 537.131.

(14) "Restricted Recreational Impoundment" means a constructed body of water that is limited to fishing, boating, and other non-body contact water recreation activities.
(15) “Sprinkler Irrigation” means the act of applying water by means of perforated pipes or nozzles operated under pressure so as to form a spray pattern.

(16) “Wastewater” or "Sewage" means the water-carried human or animal waste from residences, buildings, industrial establishments or other places, together with such
groundwater infiltration and surface water as may be present. The admixture with sewage of wastes or industrial wastes shall also be considered “wastewater” within

the meaning of this division.

(17) “Wastewater Treatment System” or "Sewage Treatment System" means an approved facility or equipment used to alter the quality of wastewater by physical,
chemical or biological means or a combination thereof that reduces the tendency of the wastewater to degrade water quality or other environmental conditions.

(18) “Waters of the State” means lakes, bays, ponds, impounding reservoirs, springs, wells, rivers, streams, creeks, estuaries, marshes, inlets, canals, the Pacific
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Ocean within the territorial limits of the State of Oregon, and all other bodies of surface or underground waters, natural or artificial, inland or coastal, fresh or salt, public
or private (except those private waters which do not combine or effect a junction with natural surface or underground waters) that are located wholly or partially within or
bordering the state or within its jurisdiction.

(19) "WPCF Permit" means a Water Pollution Control Facilities permit as defined in OAR chapter 340, division 45.

(20) “Wetlands” means those areas that are inundated or saturated by surface or groundwater at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil conditions.

Stat. Auth.: ORS 468.020, 468.705 & 468.710
Stats. Implemented: ORS 468B.005, 468B.030 & 468B.050
Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; DEQ 6-2008, f. & cert. ef. 5-5-08

340-055-0012
Recycled Water Quality Standards and Requirements

(1) Any person having control over the treatment or distribution or both of recycled water may distribute recycled water only for the beneficial purposes described in this
rule, and must take all reasonable steps to ensure that the recycled water is used only in accordance with the standards and requirements of the rules of this division.

(2) Any person who uses recycled water may use recycled water only for the beneficial purposes described in this rule, and must comply with the standards and
requirements of this rule and the rules of this division.

(3) The following requirements apply to nondisinfected recycled water.

(a) Beneficial Purposes. Nondisinfected recycled water may be used only for the following beneficial purposes and only if the rules of this division are met:
(A) Irrigation for growing fodder, fiber, seed crops not intended for human ingestion, or commercial timber; and

(B) Any beneficial purpose authorized in writing by the department pursuant to OAR 340-055-0016(6).

(b) Treatment. Nondisinfected recycled water must be an oxidized wastewater.

(c) Criteria. There are no disinfection criteria for nondisinfected recycled water.

(d) Monitoring. Monitoring must be in accordance with the wastewater treatment system owner's NPDES or WPCF permit.

(e) Setback Distances. There must be a minimum of 150 feet from the edge of the irrigation site to a water supply source used for human consumption. Other site
specific setback distances for irrigation necessary to protect public health and the environment must be established in the recycled water use plan and must be met
when irrigating.

(f) Access and Exposure. Public access to the irrigation site must be prevented.
(g) Site Management.
(A) Irrigation with recycled water is prohibited for 30 days before harvesting.

(B) Sprinkler irrigation is prohibited unless authorized in advance and in writing by the department based on demonstration that public health and the environment will be
adequately protected from aerosols.

(4) The following requirements apply to Class D recycled water.

(a) Beneficial Purposes. Class D recycled water may be used only for the following beneficial purposes and only if the rules of this division are met:
(A) Any beneficial purpose defined in subsection (3)(a) of this rule;

(B) Irrigation of firewood, ornamental nursery stock, Christmas trees, sod, or pasture for animals; and

(C) Any beneficial purpose authorized in writing by the department pursuant to OAR 340-055-0016(6).

(b) Treatment. Class D recycled water must be an oxidized and disinfected wastewater that meets the numeric criteria in subsection (c) of this section.

(c) Criteria. Class D recycled water must not exceed a 30-day log mean of 126 E. coli organisms per 100 milliliters and 406 E. coli organisms per 100 milliliters in any
single sample.

(d) Monitoring. Monitoring for E. coli organisms must occur once per week at a minimum.
(e) Setback Distances.

(A) Where an irrigation method is used to apply recycled water directly to the soil, there must be a minimum of 10 feet from the edge of the site used for irrigation and the
site property line.

(B) Where sprinkler irrigation is used, there must be a minimum of 100 feet from the edge of the site used for irrigation and the site property line.
(C) There must be a minimum of 100 feet from the edge of an irrigation site to a water supply source used for human consumption.

(D) Where sprinkler irrigation is used, recycled water must not be sprayed within 70 feet of an area where food is prepared or served, or where a drinking fountain is
located.

(f) Access and Exposure.
(A) Animals used for production of milk must be restricted from direct contact with the recycled water.

(B) When using recycled water for irrigation of sod, ornamental nursery stock, or Christmas trees, the personnel at the use area must be notified that the water used is
recycled water and is not safe for drinking. The recycled water use plan must specify how notification will be provided.

(g9) Site Management.
(A) When irrigating, signs must be posted around the perimeter of the irrigation site stating recycled water is used and is not safe for drinking.

(B) Irrigation of fodder, fiber, seed crops not intended for human ingestion, sod, commercial timber, firewood, ornamental nursery stock, or Christmas trees is prohibited
for three days before harvesting.

(5) The following requirements apply to Class C recycled water.
(a) Beneficial Purposes. Class C recycled water may be used only for the following beneficial purposes and only if the rules of this division are met:

(A) Any beneficial purpose defined in subsection (4)(a) of this rule;
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(B) Irrigation of processed food crops;
(C) Irrigation of orchards or vineyards if an irrigation method is used to apply recycled water directly to the soil;
(D) Landscape irrigation of golf courses, cemeteries, highway medians, or industrial or business campuses;

(E) Industrial, commercial, or construction uses limited to: industrial cooling, rock crushing, aggregate washing, mixing concrete, dust control, nonstructural fire fighting
using aircraft, street sweeping, or sanitary sewer flushing;

(F) Water supply source for landscape impoundments; and
(G) Any beneficial purpose authorized in writing by the department pursuant to OAR 340-055-0016(6).
(b) Treatment. Class C recycled water must be an oxidized and disinfected wastewater that meets the numeric criteria in subsection (c) of this section.

(c) Criteria. Class C recycled water must not exceed a median of 23 total coliform organisms per 100 milliliters, based on results of the last seven days that analyses
have been completed, and 240 total coliform organisms per 100 milliliters in any two consecutive samples.

(d) Monitoring. Monitoring for total coliform organisms must occur once per week at a minimum.
(e) Setback Distances.

(A) Where an irrigation method is used to apply recycled water directly to the soil, there must be a minimum of 10 feet from the edge of the site used for irrigation and the
site property line.

(B) Where sprinkler irrigation is used, there must be a minimum of 70 feet from the edge of the site used for irrigation and the site property line.
(C) There must be a minimum of 100 feet from the edge of an irrigation site to a water supply source used for human consumption.

(D) Where sprinkler irrigation is used, recycled water must not be sprayed within 70 feet of an area where food is being prepared or served, or where a drinking fountain
is located.

(f) Access and Exposure.

(A) When irrigating for a beneficial purpose defined in subsection (4)(a) of this rule, the access and exposure requirements defined in subsection (4)(f) of this rule must
be met.

(B) During irrigation of a golf course, a cemetery, a highway median, or an industrial or business campus, the public must be restricted from direct contact with the
recycled water.

(C) If aerosols are generated when using recycled water for an industrial, commercial, or construction purpose, the aerosols must not create a public health hazard.

(D) When using recycled water for an agricultural or horticultural purpose where sprinkler irrigation is used, or an industrial, commercial, or construction purpose, the
public and personnel at the use area must be notified that the water used is recycled water and is not safe for drinking. The recycled water use plan must specify how
notification will be provided.

(g) Site Management.

(A) When irrigating for a beneficial purpose defined in subsection (4)(a) of this rule, the site management requirements defined in subsection (4)(g) of this rule must be
met.

(B) When using recycled water for a landscape impoundment or for irrigating a golf course, cemetery, highway median, or industrial or business campus, signs must be
posted at the use area and be visible to the public. The signs must state that recycled water is used and is not safe for drinking.

(C) irrigation of processed food crops is prohibited for three days before harvesting.
(D) When irrigating an orchard or vineyard, the edible portion of the crop must not contact the ground, and fruit or nuts may not be harvested off the ground.

(E) When using recycled water for a landscape impoundment, aerators or decorative fixtures that may generate aerosols are allowed only if authorized in writing by the
department.

(6) The following requirements apply to Class B recycled water.

(a) Beneficial Purposes. Class B recycled water may be used only for the following beneficial purposes and only if the rules of this division are met:
(A) Any beneficial purpose defined in subsection (5)(a) of this rule;

(B) Stand-alone fire suppression systems in commercial and residential buildings, non-residential toilet or urinal flushing, or floor drain trap priming;
(C) Water supply source for restricted recreational impoundments; and

(D) Any beneficial purpose authorized in writing by the department pursuant to OAR 340-055-0016(6).

(b) Treatment. Class B recycled water must be an oxidized and disinfected wastewater that meets the numeric criteria in subsection (c) of this section.

(c) Criteria. Class B recycled water must not exceed a median of 2.2 total coliform organisms per 100 milliliters, based on results of the last seven days that analyses
have been completed, and 23 total coliform organisms per 100 milliliters in any single sample.

(d) Monitoring. Monitoring for total coliform organisms must occur three times per week at a minimum.

(e) Setback Distances.

(A) Where an irrigation method is used to apply recycled water directly to the soil, there are no setback requirements.

(B) Where sprinkler irrigation is used, there must be a minimum of 10 feet from the edge of the site used for irrigation and the site property line.
(C) There must be a minimum of 50 feet from the edge of the irrigation site to a water supply source used for human consumption.

(D) Where sprinkler irrigation is used, recycled water must not be sprayed within 10 feet of an area where food is being prepared or served, or where a drinking fountain
is located.

(f) Access and Exposure.
(A) During irrigation of a golf course, the public must be restricted from direct contact with the recycled water.

(B) If aerosols are generated when using recycled water for an industrial, commercial, or construction purpose, the aerosols must not create a public health hazard.

3o0f7 9/19/2011 8:22 AM



Oregon Secretary of State Archives Division http://arcweb.sos.state.or.us/pages/rules/oars_300/oar _340/340_055.html

(C) When using recycled water for an agricultural or horticultural purpose where sprinkler irrigation is used, or an industrial, commercial, or construction purpose, the
public and personnel at the use area must be notified that the water used is recycled water and is not safe for drinking. The recycled water use plan must specify how
notification will be provided.

(g) Site Management.

(A) When irrigating for a beneficial purpose defined in subsection (4)(a) of this rule, the site management requirements defined in subsection (4)(g) of this rule must be
met.

(B) When using recycled water for a landscape impoundment or for irrigating a golf course, cemetery, highway median, or industrial or business campus, signs must be
posted at the use area and be visible to the public. The signs must state recycled water is used and is not safe for drinking.

(C) Irrigation of processed food crops is prohibited for three days before harvesting.

(D) When irrigating an orchard or vineyard, the edible portion of the crop must not contact the ground, and fruit or nuts may not be harvested off the ground.
(7) The following requirements apply to Class A recycled water.

(a) Beneficial Purposes. Class A recycled water may be used only for the following beneficial purposes and only if the rules of this division are met:

(A) Any beneficial purpose defined in subsection (6)(a) of this rule;

(B) Irrigation for any agricultural or horticultural use;

(C) Landscape irrigation of parks, playgrounds, school yards, residential landscapes, or other landscapes accessible to the public;

(D) Commercial car washing or fountains when the water is not intended for human consumption;

(E) Water supply source for nonrestricted recreational impoundments;

(F) Artificial groundwater recharge by surface infiltration methods or by subsurface injection in accordance with OAR chapter 340, division 44. Direct injection into an
underground source of drinking water is prohibited unless allowed by OAR chapter 340, division 44; and

(G) Any beneficial purpose authorized in writing by the department pursuant to OAR 340-055-0016(6).
(b) Treatment. Class A recycled water must be an oxidized, filtered and disinfected wastewater that meets the numeric criteria in subsection (c) of this section are met.
(c) Criteria. Class A recycled water must not exceed the following criteria:

(A) Before disinfection, unless otherwise approved in writing by the department, the wastewater must be treated with a filtration process, and the turbidity must not
exceed an average of 2 nephelometric turbidity units (NTU) within a 24-hour period, 5 NTU more than five percent of the time within a 24-hour period, and 10 NTU at
any time, and

(B) After disinfection, Class A recycled water must not exceed a median of 2.2 total coliform organisms per 100 milliliters, based on results of the last seven days that
analyses have been completed, and 23 total coliform organisms per 100 milliliters in any single sample.

(d) Monitoring.
(A) Monitoring for total coliform organisms must occur once per day at a minimum.
(B) Monitoring for turbidity must occur on an hourly basis at a minimum.

(e) Setback Distances. Where sprinkler irrigation is used, recycled water must not be sprayed onto an area where food is being prepared or served, or onto a drinking
fountain.

(f) Access and Exposure. When using recycled water for an agricultural or horticultural purpose where spray irrigation is used, or an industrial, commercial, or
construction purpose, the public and personnel at the use area must be notified that the water used is recycled water and is not safe for drinking. The recycled water
use plan must specify how notification will be provided.

(g) Site Management. When using recycled water for a landscape impoundment, restricted recreational impoundment, nonrestricted recreational impoundment, or for
irrigating a golf course, cemetery, highway median, industrial or business campus, park, playground, school yard, residential landscape, or other landscapes accessible
to the public, signs must be posted at the use area or notification must be made to the public at the use area indicating recycled water is used and is not safe for
drinking. The recycled water use plan must specify how notification will be provided.

Stat. Auth.: ORS 468.020, 468.705 & 468.710
Stats. Implemented: ORS 468B.030 & 468B.050
Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; Renumbered from 340-055-0015, DEQ 6-2008, f. & cert. ef. 5-5-08

340-055-0013
Exempted Use of Recycled Water

Recycled water used by a wastewater treatment system owner for landscape irrigation or for in plant processes at a wastewater treatment system is exempt from the
rules of this division if:

(1) The recycled water is an oxidized and disinfected wastewater;

(2) The recycled water is used at the wastewater treatment system site where it is generated or at an auxiliary wastewater or sludge treatment facility that is subject to
the same NPDES or WPCF permit as the wastewater treatment system. Contiguous property to the parcel of land upon which the treatment system is located is
considered the wastewater treatment system site if under the same ownership;

(3) Spray or drift or both from the use does not occur off the site; and
(4) Public access to the site is restricted.

Stat. Auth.: ORS 468.020, 468.705 & 468.710
Stats. Implemented: ORS 468B.050
Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; DEQ 6-2008, f. & cert. ef. 5-5-08

340-055-0016
General Requirements for Permitting the Use of Recycled Water

(1) NPDES or WPCF permit. A wastewater treatment system owner may not provide any recycled water for use unless authorized by a NPDES or WPCF permit issued
by the department pursuant to OAR chapter 340, division 045.
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(2) Recycled water use plan.

(a) Except for use of recycled water authorized by a NPDES or WPCF permit, a wastewater treatment system owner may not provide any recycled water for distribution
or use or both until a recycled water use plan meeting the requirements of OAR 340-055-0025 has been approved in writing by the department. Upon approval of the
plan, the permittee must comply with the conditions of the plan.

(b) Before approving or modifying any plan for the use of Class C, Class D, or nondisinfected recycled water, the department will submit the proposed plan to the
Oregon Department of Human Services for comment.

(c) For use of recycled water previously authorized under a NPDES or WPCF permit but without a department approved recycled water use plan, the wastewater
treatment system owner must submit a recycled water use plan to the department within one year of the effective date of these rules.

(3) Land application on land zoned exclusive farm use. A recycled water use plan will not be approved for the land application of recycled water on land zoned exclusive
farm use until the requirements of ORS 215.213(1)(bb) and 215.283(1)(y) for recycled water are met.

(4) Compliance with this division. When the rules of this division require a limitation or a condition or both that conflicts with a limitation or a condition or both in an
existing permit, the existing permit controls until the permit is modified or renewed by the department. When the existing permit is modified or renewed, the permittee will
be given a reasonable compliance schedule to achieve new requirements if necessary.

(5) Additional permit limitations and conditions. The department may include additional permit limitations or conditions or both if it determines or has reason to believe
additional requirements for the use of recycled water are necessary to protect public health or the environment or both.

(6) Authorization of other recycled water uses. The department may authorize through a NPDES or WPCF permit a use of recycled water for a beneficial purpose not
specified in this division. When the department considers the authorization, it may request information and include permit limitations or conditions or both necessary to
assure protection of public health and the environment. The department will confer with the Oregon Department of Human Services before authorizing other uses of
Class C, Class D, or nondisinfected recycled water under this section.

(7) Setback distances. The department may consider and approve, on a case-by-case basis, a setback distance other than what is required in this division. For a
reduced setback distance, it must be demonstrated to the department that public health and the environment will be adequately protected. The recycled water use plan
must include any approved alternative setback distance.

(8) Public outreach and sign posting. When the rules of this division require the posting of signs at a use area, the department may, on a case-by-case basis, approve
an alternative method for public outreach where it considers the method will assure an equivalent degree of public protection.

Stat. Auth.: ORS 468.020, 468.705 & 468.710
Stats. Implemented: ORS 468B.030 & 468B.050
Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; Renumbered from 340-055-0015, DEQ 6-2008, f. & cert. ef. 5-5-08

340-055-0017
Treatment and Use of Recycled Water

(1) Alternative treatment process. The department may approve in writing an alternative wastewater treatment process not specified in the rules of this division if it is
demonstrated that the treatment is equivalent to and can achieve the recycled water criteria required for a specific beneficial purpose.

(2) Additional treatment. A person using recycled water from a wastewater treatment system may provide additional treatment for a different class of recycled water that
is identified in this division. The wastewater treatment system owner providing the additional treatment is subject to the rules of this division and must have a NPDES or
WPCF permit issued by the department.

(3) Blending recycled water. The department may approve on a case-by-case basis blending recycled water with other water if proposed by a wastewater treatment
system owner. Before blending recycled water, the owner must obtain written authorization from the department. In obtaining authorization, the wastewater treatment
system owner must submit to the department, at a minimum the following:

(a) An operations plan,

(b) A description of any additional treatment process,

(c) A description of blending volumes, and

(d) Arange of final recycled water quality at the compliance point identified in the NPDES or WPCF permit.

(4) Water right. The rules of this division do not create a water right under ORS chapters 536, 537, 539 or 540. A person must contact the Oregon Water Resources
Department to determine water right requirements for the use of recycled water.

(5) Prohibited use for human consumption. The use of recycled water for direct human consumption, regardless of the treatment class, is prohibited unless approved in
writing by the Oregon Department of Human Services, and after public hearing, and it is so authorized by the Environmental Quality Commission.

(6) Prohibited use for a public pool. The use of recycled water as a source of supply for a public pool, spa, or bathhouse is prohibited unless authorized in writing by the
department and with written approval from the Oregon Department of Human Services. Public pools are subject to the requirements of ORS 448 and the Oregon
Department of Human Services administrative rules.

(7) Transporting recycled water. A vehicle used to transport or distribute recycled water must not be used to transport water for human consumption, unless authorized
in writing by the department. The vehicle must be clearly identified with the words “nonpotable water” written in letters at least six inches high and displayed on each
side and rear of the vehicle unless otherwise authorized by the department.

(8) Impoundments. Constructed landscape, and restricted and nonrestricted recreational impoundments approved for use under the rules of this division are not
considered waters of the state for water quality purposes. Impoundments used for wastewater treatment are subject to ORS 215.213 and 215.283.

(9) Wetlands.

(a) The term “waters of the state” as provided in OAR 340-055-0012(18) includes, but is not limited to, the following wetlands and discharge to any of these wetlands
requires a NPDES permit issued by the Department pursuant to OAR chapter 340, division 45:

(A) Enhanced or restored wetlands;
(B) Existing natural wetlands; and
(C) Wetlands created as mitigation for loss of wetlands under the Clean Water Act, Section 404.

(b) Wetlands constructed on non-wetland sites and managed for wastewater treatment are exempt from the rules of this division and are not considered waters of the
state for water quality purposes.

Stat. Auth.: ORS 468.020, 468.705 & 468.710
Stats. Implemented: ORS 468B.030 & 468B.050
Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; Renumbered from 340-055-0015, DEQ 6-2008, f. & cert. ef. 5-5-08
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340-055-0020
Groundwater Quality Protection

Recycled water will not be authorized for use unless all groundwater quality protection requirements in OAR chapter 340, division 40 are met. The requirements in OAR
chapter 340, division 40 are considered to be met if the wastewater treatment system owner demonstrates recycled water will be used or land applied in a manner and
at a rate that minimizes the movement of contaminants to groundwater and does not adversely impact groundwater quality. If the use of recycled water occurs within a
designated groundwater management area, the department may require additional conditions to be met.

Stat. Auth.: ORS 468.020, 468.705 & 468.710
Stats. Implemented: ORS 468B.150 - 468B.190
Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; DEQ 6-2008, f. & cert. ef. 5-5-08

340-055-0022
Monitoring and Reporting
(1) The department will include in a NPDES or WPCF permit authorizing the use of recycled water, at a minimum, the monitoring requirements in OAR 340-055-0012.

(2) When chlorine or a chlorine compound is used as a disinfecting agent, the department may specify in the NPDES or WPCF permit a minimum chlorine residual
concentration. When other disinfecting agents are used, the department may require additional monitoring requirements to assure adequate disinfection.

(3) The department will include in a NPDES or WPCF permit authorizing the use of recycled water, a requirement that the wastewater treatment system owner submit an
annual report to the department describing the effectiveness of the system to comply with the approved recycled water use plan, the rules of this division, and the permit
limits and conditions for recycled water.

Stat. Auth.: ORS 468.020, 468.705 & 468.710

Stats. Implemented: ORS 468B.030 & 468B.050

Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; Renumbered from 340-055-0015, DEQ 6-2008, f. & cert. ef. 5-5-08
340-055-0025

Recycled Water Use Plan

(1) Arecycled water use plan must describe how the wastewater treatment system owner will comply with the rules of this division and must include, but is not limited to,
the following:

(a) A description of the wastewater treatment system, including treatment efficiency capability;
(b) A detailed description of the treatment methods that will be used to achieve a specific class of recycled water and for what beneficial purpose;

(c) The estimated quantity of recycled water to be provided by the wastewater treatment system owner to the user, and at what frequency and for what beneficial
purpose;

(d) A description of contingency procedures that ensure the requirements of this division are met when recycled water is provided for use;

(e) Monitoring and sampling procedures;

(f) A maintenance plan that describes how the wastewater treatment system equipment and facility processes will be maintained and serviced;

(9) If notification is required by the rules of this division, a description of how the public and personnel at the use area will be notified; and

(h) A description of any measuring and reporting requirements identified by the Oregon Water Resources Department after consultation with that agency.

(2) If Class B, C, or D, or nondisinfected recycled water is to be used for irrigation, a recycled water use plan must also include, but is not limited to, the following:

(a) A description and identification of the land application site, including the zoned land use of the irrigation site and surrounding area, a site map with setbacks, and
distances of nearest developed property from all boundaries of the irrigation site;

(b) A description of the irrigation system, including storage, distribution methods, application methods and rates, and shut off procedures;
(c) A description of the soils and crops or vegetation grown at the land application site;

(d) A description of site management practices including, but not limited to, the timing of application, methods used to mitigate potential aerosol drift, and if required by
this division, posting of signs or public outreach; and

(e) If public access control or notification is required by this division, descriptions of public access control and how the public and personnel will be notified.

(3) If Class A recycled water is to be used for the beneficial purpose of artificial groundwater recharge, a recycled water use plan must also include, but is not limited to,
the following:

(a) A groundwater monitoring plan in accordance with OAR 340-040-0030(2);

(b) A determination if the recharge will be to a drinking water protection area;

(c) A description of the soils and characteristics;

(d) The distance from the recharge area to the nearest point of withdrawal and the retention time in the aquifer until the time of withdrawal; and
(e) Verification from Oregon Water Resources Department that a request for authorization for this use has been initiated.

(4) Conditions contained in a department approved recycled water use plan are NPDES or WPCF permit requirements.

Stat. Auth.: ORS 468.020, 468.705 & 468.710
Stats. Implemented: ORS 468B.030 & 468B.050
Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; DEQ 6-2008, f. & cert. ef. 5-5-08

340-055-0030
Operational Requirements for the Treatment and Distribution of Recycled Water

(1) Bypassing. The intentional diversion of wastewater from any unit process in the wastewater treatment system for a beneficial purpose is not allowed, unless with the
unit process out of service the recycled water meets the criteria of this division for a specific class and beneficial purpose described in the recycled water use plan.

(2) Alarm devices. Alarm devices are required to provide warning of power loss and failure of process equipment essential to the proper operation of the wastewater
treatment system and compliance with this division.
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(3) Standby power. Unless otherwise approved in writing by the department, a wastewater treatment system providing recycled water for use must have sufficient
standby power to fully operate all essential treatment processes. The department may grant an exception to this section only if the wastewater treatment system owner
demonstrates that power failure will not result in inadequately treated water being provided for use and will not result in any violation of an NPDES or WPCF permit limit
or condition or Oregon Administrative Rule.

(4) Redundancy. A wastewater treatment system that provides recycled water for use must have a sufficient level of redundant treatment facilities and monitoring
equipment to prevent inadequately treated recycled water from being used or discharged to public waters.

(5) Distribution system requirements. Unless otherwise approved in writing by the department, all piping, valves, and other portions of the recycled water use system
that is outside a building must be constructed and marked in a manner to prevent cross-connection with a potable water system. Unless otherwise approved in writing
by the department or as required by the rules of this division, construction and marking must be consistent with sections (2), (3), (4), and (5) of the 1992 "Guidelines for
the Distribution of Nonpotable Water" of the California-Nevada Section of the American Water Works Association.

(6) Cross-connection control. Connection between a potable water supply system and a recycled water distribution system is not authorized unless the connection is
through an air gap separation approved by the department. A reduced pressure principle backflow prevention device may be used only when approved in writing by the
department and the potable water system owner.

[Publications: Publications referenced are available from the agency.]

Stat. Auth.: ORS 468.020, 468.705 & 468.710
Stats. Implemented: ORS 468B.030 & 468B.050
Hist.: DEQ 32-1990, f. & cert. ef. 8-15-90; DEQ 6-2008, f. & cert. ef. 5-5-08

The official copy of an Oregon Administrative Rule is contained in the Administrative Order filed at the Archives Division, 800 Summer St. NE, Salem, Oregon 97310. Any
discrepancies with the published version are satisfied in favor of the Administrative Order. The Oregon Administrative Rules and the Oregon Bulletin are copyrighted by the Oregon
Secretary of State. Terms and Conditions of Use

© 2011, Oregon State Archives, 800 Summer St. NE, Salem, OR 97310
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Appendix C

WWRP Effluent Manifest and SB 737 Sampling Data



City of Corvallis
WWRP Effluent Manifest

METALS: (metals expressed as Total unless otherwise specified)

Page 1 of 12

Oregon DEQ Level Il Screening Level
Fresh Water (mg/L)

Average
parameter o ) roquency | 2 | e | anmas

Antimony <0.005 <0.005 3 samples 1.6 - 1
Arsenic 0.00101 0.000484 - 0.00127 3 samples 0.150 18 6
Beryllium <0.004 <0.004 3 samples 0.0053 - 5
Cadmium 0.000047 0.0000378 - 0.0000543 3 samples 0.0022 10 8
Chromium 0.00258 0.00142 - 0.00318 3 samples - - -
Chromium *6 <0.001 <0.001 2 samples 0.011 - 25
Copper 0.0117 0.0058 - 0.0187 6/year 0.009 341 53
Lead 0.000412 0.000368 - 0.000487 3 samples 0.0025 28 323
Manganese 0.0472 0.0398 - 0.0577 3 samples 0.120 7242 676
Mercury 0.0000145 0.00000966 - 0.0000194 3 samples 0.00077 3.3 10
Molybdenum 0.0056 <0.0045 - 0.0101 6/year 0.370 25 1
Nickel 0.0027 <0.0015 - 0.0051 6/year 0.052 562 38
Selenium <0.005 <0.005 6/year 0.005 3.6 1.5
Silver 0.0007 <0.0005 - 0.0012 6/year 0.00012 - -
Thallium <0.010 <0.010 3 samples 0.04 - 0.06
Zinc 0.0707 0.0387 - 0.0906 6/year 0.120 105 1230




City of Corvallis WWRP Effluent Manifest

MISCELLANEOUS PARAMETERS:

Page 2 of 12

Oregon DEQ Level Il Screening Level
Fresh Water (mg/L)

Average
Parameter Con(ﬁgjllla;tlon Frr?gn/?_e) FrS:anl]ELiy Aauatic Birds Mammals
CBODs 4 2-18 3/week - - -
Chlorine (Total Residual) 0.002 0.00 - 0.57 daily - - -
Cyanide (Total) <0.005 <0.005 6/year 0.0052 - -
Dissolved Oxygen 5.79 5.16 - 6.60 6 samples - - -
E. coli 3 organisms/100 mL 1-2420 - - -
organisms/100 mL 3/week
Hardness (as CaCO3) 59 46 - 70 3 samples - - -
Methyl-mercury 0.000000478 0.000000268 - -
0.000000572 3 samples 0.05 0.25

Oil & Grease <5 <5 3 samples - - -
pH N/A 5.9 - 9.0 standard units daily - - -
Total Phenolic Compounds <0.020 <0.020 3 samples 0.110 - -
TDS 213 174 - 264 3 samples - - -
TSS 5 2-56 S/week - - -




City of Corvallis WWRP Effluent Manifest

VOLATILE ORGANIC COMPOUNDS:

Page 3 of 12

Oregon DEQ Level Il Screening Level

Average Fresh Water (o)
Conentator Fonae
Acrolein <0.010 <0.010 3 samples 0.021 - -
Acrylonitrile <0.010 <0.010 3 samples 2.6 - -
Benzene <0.001 <0.001 3 samples 0.13 - 200
Bromoform <0.001 <0.001 3 samples - - -
Carbon Tetrachloride <0.001 <0.001 3 samples 0.074 - 123
Clorobenzene <0.001 <0.001 3 samples 0.05 - -
Chlorodibromo-Methane <0.001 <0.001 3 samples - - -
Chloroethane <0.001 <0.001 3 samples - - -
2-Chloro-Ethylvinyl Ether <0.001 <0.001 3 samples 4.76 - -
Chloroform <0.001 <0.001 3 samples 1.24 - 115
Dichlorobromo-Methane <0.001 <0.001 3 samples - - -
1,1-Dichloroethane <0.001 <0.001 3 samples 0.047 - -
1,2-Dichloroethane <0.001 <0.001 3 samples 20 125 200
Trans-1,2-Dichloro-Ethylene <0.001 <0.001 3 samples 0.59 - 180
1,1-Dichloroethylene <0.001 <0.001 3 samples 0.025 - 230
1,2-Dichloropropane <0.001 <0.001 3 samples 5.7 - -




City of Corvallis WWRP Effluent Manifest

VOLATILE ORGANIC COMPOUNDS (continued):
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Oregon DEQ Level Il Screening Level

Average Fresh Water (L)
Parameter Con(crﬁg;rLa;tlon (Rrr?gn/?_e) FrSSqrEE:]ecy Aduatic Birds Mammls

1,3-Dichloro-Propylene <0.001 <0.001 3 samples 0.244 - -
Ethylbenzene <0.001 <0.001 3 samples 0.0073 - -
Methyl Bromide <0.001 <0.001 3 samples - - -
Methyl Chloride <0.001 <0.001 3 samples - - -
Methylene Chloride <0.001 <0.001 3 samples 2.2 - 45
1,1,2,2-Tetrachloro-Ethane <0.001 <0.001 3 samples 2.4 - -
Tetrachloro-Ethylene <0.001 <0.001 3 samples 0.840 - 6
Toluene <0.001 <0.001 3 samples 0.0098 - 104
1,1,1-Trichloroethane <0.001 <0.001 3 samples 0.011 - 4000
1,1,2-Trichloroethane <0.001 <0.001 3 samples 9.4 - -
Trichlorethylene <0.001 <0.001 3 samples 21.9 - 3
Vinyl Chloride <0.001 <0.001 3 samples - - 1.3




City of Corvallis WWRP Effluent Manifest

ACID-EXTRACTABLE COMPOUNDS:
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Oregon DEQ Level Il Screening Level
Fresh Water (mg/L)

Average
parameter gy ) Froquoncy | e | B | manmas
p-Chloro-m-Cresol <0.001 <0.001 3 samples - - -
2-Chlorophenol <0.001 <0.001 3 samples 2.0 - -
2,4-Dichlorophenol <0.001 <0.001 3 samples 3.65 - -
2,4-Dimethylphenol <0.001 <0.001 3 samples 0.042 - -
4,6-Dinitro-o-Cresol <0.001 <0.001 3 samples - - -
2,4-Dinitrophenol <0.001 <0.001 3 samples - - -
2-Nitrophenol <0.001 <0.001 3 samples - - -
4-Nitrophenol <0.001 <0.001 3 samples 0.150 - -
Pentachlorophenol <0.001 <0.001 - 0.00106 3 samples 0.015 - 1.8
Phenol <0.001 <0.001 3 samples 0.110 - -
2,4,6-Trichlorophenol <0.001 <0.001 3 samples 0.970 - -




City of Corvallis WWRP Effluent Manifest

Page 6 of 12
BASE-NEUTRAL COMPOUNDS:
Oregon DEQ Level 11 Screening Level Fresh
Average ever (o)
Parameter Con(ﬁgjllla;tlon Frr?gn/?_e) ngqrng:liy Aquatic Birds Mammals
Acenaphthene <0.001 <0.001 3 samples 0.52 - -
Acenaphthylene <0.001 <0.001 3 samples - - -
Anthracene <0.001 <0.001 3 samples 0.013 - -
Benzidine <0.001 <0.001 3 samples 0.0039 - -
Benzo(a)anthracene <0.001 <0.001 3 samples 0.000027 - -
Benzo(a)Pyrene <0.001 <0.001 3 samples 0.000014 - 8
3,4-Benzo-Fluoranthene <0.001 <0.001 3 samples - - -
Benzo(ghi)Perylene <0.001 <0.001 3 samples - - -
Benzo(k)Fluoranthene <0.001 <0.001 3 samples - - -
Bis (2-Chloroethoxy) Methane <0.001 <0.001 3 samples - - -
Bis (2-Chloroethyl) Ether <0.001 <0.001 3 samples - - -
Bis (2-Chloroiso-propyl) Ether <0.001 <0.001 3 samples - - -
Bis (2-Ethylhexyl) Phthalate <0.001 <0.001 3 samples 0.003 8 73
4-Bromophenyl Phenyl Ether <0.001 <0.001 3 samples 0.0015 - -
Butyl Benzyl Phthalate <0.001 <0.001 3 samples 0.019 - -
2-Chloronaphthalene <0.001 <0.001 3 samples 0.032 - -




City of Corvallis WWRP Effluent Manifest

BASE-NEUTRAL COMPOUNDS (continued):

Page 7 of 12

Oregon DEQ Level Il Screening Level

Average Fresh Water (o)
Concentration Range Sample Aquatic Birds Mammals
Parameter (mg/L) (mg/L) Frequency
4-Chlorphenyl Phenyl Ether <0.001 <0.001 3 samples - - -
Chrysene <0.001 <0.001 3 samples - - -
Di-n-Butyl Phthalate <0.001 <0.001 3 samples 0.035 0.8 2200
Di-n-Octyl Phthalate <0.001 <0.001 3 samples 0.708 - -
Dibenzo(a,h)Anthracene <0.001 <0.001 3 samples - - -
1,2-Dichlorobenzene <0.001 <0.001 3 samples 0.014 - -
1,3-Dichlorobenzene <0.001 <0.001 3 samples 0.071 - -
1,4-Dichlorobenzene <0.001 <0.001 3 samples 0.015 - -
3,3-Dichlorobenzidine <0.001 <0.001 3 samples - - -
Diethyl Phthalate <0.001 <0.001 3 samples 0.210 - 18000
Dimethyl Phthalate <0.001 <0.001 3 samples 0.003 - -
2,4-Dinitrotoluene <0.001 <0.001 3 samples 0.230 - -
2,6-Dinitrotoluene <0.001 <0.001 3 samples 0.230 - -
1,2-Diphenylhydrazine <0.001 <0.001 3 samples 0.0054 - -
Fluoranthene <0.001 <0.001 3 samples 0.00616 - -
Fluorene <0.001 <0.001 3 samples 0.0039 - -




City of Corvallis WWRP Effluent Manifest

Page 8 of 12
BASE-NEUTRAL COMPOUNDS (continued):
Oregon DEQ Level Il Screening Level
Fresh Water (mg/L)
Average
Concentration Range Sample Aquati Bird M |
Parameter (mg/L) (mg/L) Frequency quatic 1 BIres ammats
Hexachlorobenzene <0.001 <0.001 3 samples - - -
Hexachlorobutadiene <0.001 <0.001 3 samples 0.0093 - -
Hexachlorocyclopentadiene <0.001 <0.001 3 samples 0.0052 - -
Hexachloroethane <0.001 <0.001 3 samples 0.54 - -
Indeno(1,2,3-cd)pyrene <0.001 <0.001 3 samples - - -
Isophorone <0.001 <0.001 3 samples - - -
Naphthalene <0.001 <0.001 3 samples 0.62 - 284
Nitrobenzene <0.001 <0.001 3 samples 0.54 - -
n-Nitrosodi-n-propylamine <0.001 <0.001 3 samples 0.117 - -
n-Nitrosodi-Methylamine <0.001 <0.001 3 samples 0.117 - -
n-Nitrosodi-Phenylamine <0.001 <0.001 3 samples 0.21 - -
Phenanthrene <0.001 <0.001 3 samples 0.0063 - -
Pyrene <0.001 <0.001 3 samples - - -
1,2,4-Trichlorobenzene <0.001 <0.001 3 samples 0.11 - -




City of Corvallis WWRP Effluent Manifest

ORGANOCHLORINE PESTICIDES:

Page 9 of 12

Oregon DEQ Level Il Screening Level Fresh
Fresh Water (mg/L)

Average
Concentration Range Sample Aquatic Birds Mammals
Parameter (mg/L) (mg/L) Frequency

Aldrin <0.00000948 <0.00000948 1 sample 0.00006 - 1.5
alpha-BHC <0.00000948 <0.00000948 1 sample 0.0022 - -
beta-BHC <0.000019 <0.000019 1 sample 0.0022 - -
delta-BHC <0.00000948 <0.00000948 1 sample - 4 12
gamma-BHC (Lindane) <0.00000948 <0.00000948 1 sample 0.00008 14.5 62
Chlordane <0.0000948 <0.0000948 1 sample 0.0000043 | 155 18
4,4-DDD <0.000019 <0.000019 1 sample 0.000001 | 0.02 6
4,4-DDE <0.000019 <0.000019 1 sample - 0.02 6
4,4-DDT <0.000019 <0.000019 1 sample 0.000001 | 0.02 6
Dieldrin <0.000019 <0.000019 1 sample 0.000056 0.6 0.15
Endosulfan | <0.000019 <0.000019 1 sample 0.000056 72 1
Endosulfan Il <0.000019 <0.000019 1 sample 0.000056 72 1
Endosulfan Sulfate <0.000019 <0.000019 1 sample - - -
Endrin <0.000019 <0.000019 1 sample 0.000036 | 0.07 0.3
Endrin Aldehyde <0.0000474 <0.0000474 1 sample - - -




City of Corvallis WWRP Effluent Manifest

ORGANOCHLORINE PESTICIDES (continued):

Page 10 of 12

Oregon DEQ Level Il Screening Level Fresh

Fresh Water (mg/L)
Average
Concentration Range Sample Aquatic Birds Mammals
Parameter (mg/L) (mg/L) Frequency a
Heptachlor <0.00000948 <0.00000948 1 sample 0.0000038 - 2
Heptachlor epoxide <0.00000948 <0.00000948 1 sample 0.0000038 - -
Toxaphene <0.000948 <0.000948 1 sample 0.0000002 - 60
PCBs:
Oregon DEQ Level Il Screening Level Fresh
Fresh Water (mg/L)
Average
Concentration Range Sample Aquati Bird v |
Parameter (mg/L) (mg/L) Frequency duatic e ammats
Aroclor 1016 <0.0000474 <0.0000474 1 sample - - 13
Aroclor 1221 <0.0000948 <0.0000948 1 sample 0.00028 - -
Aroclor 1232 <0.0000474 <0.0000474 1 sample 0.00058 - -
Aroclor 1242 <0.0000474 <0.0000474 1 sample 0.000053 3 0.7
Aroclor 1248 <0.0000474 <0.0000474 1 sample 0.000081 - -
Aroclor 1254 <0.0000474 <0.0000474 1 sample 0.000033 1.3 0.3
Aroclor 1260 <0.0000474 <0.0000474 1 sample 0.094 - -




City of Corvallis WWRP Effluent Manifest

Page 11 of 12

DIOXINS:
Oregon DEQ Level Il Screening Level
Fresh Water (mg/L)
Average
Concentration Range Sample Aquati Bird Mammal
Parameter (mg/L) (mg/L) Frequency duatic ° ammats
Tetrachlorodibenzodioxin None Detected N/A 1 sample . 1x10*| 7.6x10°
Pentachlorodibenzodioxin None Detected N/A 1 sample - - -
Hexachlorodibenzodioxin None Detected N/A 1 sample - - -
Heptachlorodibenzodioxin 3.4x10® N/A 1 sample - - -
Octachlorodibenzodioxin 8x 10°® N/A 1 sample - - -
NUTRIENTS:
Oregon DEQ Level Il Screening Level
Fresh Water (mg/L)
Average
Concentration Range Sample Aquat Bird M |
Parameter (mg/L) (mg/L) Frequency quatic Ires ammats
Ammonia (as N) 9.14 1.2-26.8 5/week - - -
Nitrate plus Nitrite Nitrogen 5.29 1.59-9.30 27 samples - - -
Phosphorous (Total) 18.24 8.6-24.2 27 samples - - -
Total Kjeldahl Nitrogen (TKN) 6.9 2.0-14.7 27 samples - - -




City of Corvallis WWRP Effluent Manifest

Page 12 of 12

BIOASSAYS: (bioassay data from quarterly testing from September 1999 through May 2000)

Chronic Toxicity: There was no chronic toxicity at 100% WWRP effluent to Fathead minnow in three of the quarterly tests.
There was no chronic toxicity at 30% WWRP effluent to Fathead minnow in the November 1999 quarterly test.

There was no chronic toxicity at 100% WWRP effluent to Ceriodaphnia dubia (water flea) in three of the quarterly tests.

There was no chronic toxicity at 3.2% WWRP effluent to Ceriodaphnia dubia (water flea) in the September 1999
quarterly test.

There was no chronic toxicity at 100% WWRP effluent to Selenastrum capricornutum (green algae) in all four quarterly
tests.

Acute Toxicity: There was no acute toxicity at 100% WWRP effluent to Fathead minnow and Ceriodaphnia dubia (water flea) in all
four quarterly tests.

NOTE: Acute toxicity tests are not performed on Selenastrum capricornutum (green algae).

ABBREVIATIONS & DEFINITIONS

< means less than.

CBODs means 5-day carbonaceous biochemical oxygen demand.
mg/L means milligrams per liter or parts per million (ppm).

mL means milliliters.

N means nitrogen.

N/A means not applicable.

TDS means total dissolved solids.

TSS means total suspended solids.

07/01/2005



20100583

Analytical Report

SB 737 - City of Corvallis

Sampling Event: 20100583

Report to: Pillsbury, Lori, Oregon Department of Environmental Quality Print Date: 04/13/2011

This report was reviewed for technical accuracy in the analytical departments.

The signatory below has reviewed the report for completeness and has approved it for final release.

Sarah Rockwell, Project Coordinator

State of Oregon
Department of
Environmental
Quality

Laboratory & Environmental
Assessment Division
3150 NW 229 Ave - Suite 150
Hillshoro, OR 97124
Phone: (503) 693-5700
(800) 452-4011
Fax:  (503) 693-4999

www.deq.state.or.us



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100583 SB 737 - City of Corvallis

The official signed report is retained on file by the laboratory. All unsigned and electronic copies of this report are unofficial copies of the official
document. The title page of the report bears the name of the primary document recipient. Questions as to the integrity of the data contained in
this report should be directed first to the report's primary recipient and second to the laboratory. The laboratory maintains all raw data and records
from which this report has been generated for a period of no less than five years. Additional electronic and/or printed copies of this report can be
obtained by contacting the laboratory.

The DEQ Laboratory employs in its operations standard analytical methods that have been adopted by governing agencies for their specific
application to sample matrices and regulatory programs of interest. In cases where standard analytical methods have not been promulgated, the
laboratory has developed "in-house" methods which are consistent with best laboratory operating practices that will result in data of a quality
appropriate for the intended use of information. Furthermore, all data has been scrutinized for adherence to established Quality Assurance/Quality
Control (QA/QC) guidelines. Unless otherwise noted, the information contained in this report meets all the aforementioned requirements as
documented in the laboratory's Quality Assurance Manual and Standard Operating Procedures. Specific deviations from these requirements are
noted, as appropriate, in this report. Questions or concerns regarding the contents of this report can be addressed by contacting the DEQ
laboratory at 503.693.5700.

Sampling Event Specific Information:

Benzotrichloride is included on the Persistent Priority Pollutant (P3) list; however, this compound undergoes rapid hydrolysis in water. This analyte
could not be measured by the DEQ laboratory and therefore is not reported.

The analytical data reported here is supplemental to Sampling Event(s): 20100601, 20100737

Att:  Request for Analysis Sample Collector:
City of Corvallis, Corvallis, City of

cc: Corvallis, City of , Corvallis, City of
DEQ Laboratory File Analytical Laboratory:
Oregon Department of Environmental Quality

20100583AR.PDF 04/13/2011 11:16 Page 2 of 23



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100583 SB 737 - City of Corvallis

Sampling Event Summary

Sampling Event Comment:
All samples except Steroids & Hormones void due to cooler being over temp. Facilities will re-sample other analyses at a later date.

Sampling Subproject:
2071 (41743) Senate Bill 737

Sample Summary
Item QA Station Sample Matrix Sample Date / Time
001 S 19790 Corvallis STP, effluent Municipal Effluent 12-Jul-2010  10:45:00

Key to QA/QC Types
S = Sample

20100583AR.PDF 04/13/2011 11:16 Page 3 of 23



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20100583 SB 737 - City of Corvallis

20100583AR.PDF

04/13/2011 11:16

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00
Perfluorinated Alkyl Acids (PFAA/PFSA) by LC/MS/MS
Perfluoroheptanoic acid PFAA/PESA Void Agqueous 1
Perfluorononanoic acid PFAA/IPFSA Void Aqueous 1
Perfluorooctane sulfonamide PFAA/PESA Void Aqueous 1
Perfluorooctanesulfonic acid PFAA/PESA Void Aqueous 1
Perfluorooctanoic acid PFAA/PESA Void Agueous 1
Perfluoropentanoic Acid PFAA/PFSA Void Aqueous 1
Perfluorohexanoic Acid PFAA/PFSA Void Agqueous 1
Perfluorodecanoic Acid PFAA/PFSA Void Aqueous 1
Perfluoroundecanoic Acid PFAA/PFSA Void Agqueous 1
Perfluorododecanoic Acid PFAA/PFSA Void Aqueous 1
Perfluorobutanesulfonic Acid PFAA/PFSA Void Aqueous 1
Perfluorohexanesulfonic Acid PFAA/PESA Void Agqueous 1
Perfluoroheptanesulfonic Acid PFAA/PESA Void Aqueous 1
Perfluorodecanesulfonic Acid PFAA/PESA Void Aqueous 1
Field parameters
Field pH 150.1 Void Aqueous
Field Temperature 2550 B Void Aqueous
Total Residual Chlorine 4500-Cl G Void Agueous
General Chemistry
Conductivity 2510B Void Agqueous
Total Suspended Solids 2540 D Void Aqueous
Metals
Metals for WQ Toxics by ICPMS, Total Recoverable
Total Recoverable Antimony 200.8 Void Agqueous
Total Recoverable Arsenic 200.8 Void Agqueous
Total Recoverable Barium 200.8 Void Aqueous
Total Recoverable Beryllium 200.8 Void Agqueous
Total Recoverable Cadmium 200.8 Void Aqueous
Total Recoverable Chromium 200.8 Void Aqueous
Total Recoverable Copper 200.8 Void Agueous
Total Recoverable Lead 200.8 Void Aqueous
Total Recoverable Nickel 200.8 Void Agqueous
Total Recoverable Selenium 200.8 Void Agqueous
Total Recoverable Silver 200.8 Void Aqueous
Total Recoverable Thallium 200.8 Void Aqueous
Total Recoverable Zinc 200.8 Void Agqueous
Total Recoverable Calcium 200.8 Void Aqueous
Total Recoverable Magnesium 200.8 Void Agqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report
Sampling Event: 20100583 SB 737 - City of Corvallis

20100583AR.PDF

04/13/2011 11:16

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00
Total Recoverable Hardness as CaCO3 200.8 Void Agueous
Total Recoverable Iron 200.8 Void Aqueous
Total Recoverable Manganese 200.8 Void Agqueous
Total Methyl Mercury 1630 Void Agqueous
Organics
Brominated Compounds by UPLC/MS/MS
Hexabromocyclododecane LC/MS-MS Void Aqueous 1
Dioxin and Furans by HRGC/MS, EPA 1613
2,3,7,8-TCDF 1613 Void Aqueous 1
2,3,7,8-TCDF 1613 Void Aqueous 1
1,2,3,7,8-PeCDF 1613 Void Aqueous 1
1,2,3,7,8-PeCDF 1613 Void Agueous 1
2,3,4,7,8-PeCDF 1613 Void Agqueous 1
2,3,4,7,8-PeCDF 1613 Void Aqueous 1
1,2,3,4,7,8-HXCDF 1613 Void Aqueous 1
1,2,3,4,7,8-HXCDF 1613 Void Agqueous 1
1,2,3,6,7,8-HXCDF 1613 Void Agqueous 1
1,2,3,6,7,8-HXCDF 1613 Void Aqueous 1
2,3,4,6,7,8-HxCDF 1613 Void Aqueous 1
2,3,4,6,7,8-HXCDF 1613 Void Aqueous 1
1,2,3,7,8,9-HXCDF 1613 Void Aqueous 1
1,2,3,7,8,9-HXCDF 1613 Void Aqueous 1
1,2,3,4,6,7,8-HpCDF 1613 Void Aqueous 1
1,2,3,4,6,7,8-HpCDF 1613 Void Agqueous 1
1,2,3,4,7,8,9-HpCDF 1613 Void Aqueous 1
1,2,3,4,7,8,9-HpCDF 1613 Void Agqueous 1
OCDF 1613 Void Agqueous 1
OCDF 1613 Void Agueous 1
2,3,7,8-TCDD 1613 Void Aqueous 1
2,3,7,8-TCDD 1613 Void Aqueous 1
1,2,3,7,8-PeCDD 1613 Void Aqueous 1
1,2,3,7,8-PeCDD 1613 Void Aqueous 1
1,2,3,4,7,8-HxCDD 1613 Void Aqueous 1
1,2,3,4,7,8-HxCDD 1613 Void Agqueous 1
1,2,3,6,7,8-HxCDD 1613 Void Aqueous 1
1,2,3,6,7,8-HXCDD 1613 Void Agqueous 1
1,2,3,7,8,9-HxCDD 1613 Void Agqueous 1
1,2,3,7,8,9-HxCDD 1613 Void Aqueous 1
1,2,3,4,6,7,8-HpCDD 1613 Void Aqueous 1
1,2,3,4,6,7,8-HpCDD 1613 Void Aqueous 1
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20100583 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00
OCDD 1613 Void Aqueous 1
OCDD 1613 Void Agqueous 1
Total 2,3,7,8-Substituted Dioxin/Furans 1613 Void Agueous 1
Total 2,3,7,8-Substituted Dioxin/Furans 1613 Void Aqueous 1
Organic Compounds by Direct Injection UPLC/MS/MS-SB737

2,4-D 8321 Void Agqueous 1
Bis (tributyltin) oxide [TBTO, 8321 Void Agueous 1
hexabutyldistannoxane]

Chlorodecone (Kepone) 8321 Void Agqueous 1
Fipronil 8321 Void Aqueous 1
Galaxolide [HHCB] 8321 Void Aqueous 1
Hexachlorophene 8321 Void Aqueous 1
Imazapyr 8321 Void Aqueous 1
Tetrabromobisphenol A [TBBPA] 8321 Void Aqueous 1
Triclopyr 8321 Void Aqueous 1
Triclosan 8321 Void Aqueous 1

Organic compounds by LC/MS/MS

Acetochlor 8321 Void Aqueous 1
Alachlor 8321 Void Agqueous 1
Ametryn 8321 Void Agqueous 1
Aminocarb 8321 Void Agqueous 1
Atrazine 8321 Void Aqueous 1
Azinphos Methyl 8321 Void Aqueous 1
Baygon 8321 Void Aqueous 1
Carbaryl 8321 Void Agueous 1
Carbofuran 8321 Void Agqueous 1
DEET 8321 Void Aqueous 1
Diuron 8321 Void Aqueous 1
Fluometuron 8321 Void Agqueous 1
Imazapyr 8321 Void Agqueous 1
Imidacloprid 8321 Void Agqueous 1
Linuron 8321 Void Aqueous 1
Methiocarb 8321 Void Aqueous 1
Methomyl 8321 Void Aqueous 1
Metolachlor 8321 Void Agueous 1
Metribuzin 8321 Void Agqueous 1
Mexacarbate 8321 Void Aqueous 1
Neburon 8321 Void Aqueous 1
Oxyamy! 8321 Void Agqueous 1
Prometon 8321 Void Agqueous 1
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| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00
Prometryn 8321 Void Aqueous 1
Propazine 8321 Void Aqueous 1
Propiconazole 8321 Void Agqueous 1
Pyraclostrobin 8321 Void Agqueous 1
Siduron 8321 Void Aqueous 1
Simazine 8321 Void Agqueous 1
Simetryn 8321 Void Agqueous 1
Terbutryne 8321 Void Agqueous 1
Terbutylazine 8321 Void Aqueous 1
PBDE Congeners by HRGC/HRMS, EPA 1614
PBDE-7 1614 Void Agqueous 1
PBDE-15 1614 Void Aqueous 1
PBDE-17 1614 Void Aqueous 1
PBDE-28 1614 Void Aqueous 1
PBDE-30 1614 Void Aqueous 1
PBDE-47 1614 Void Aqueous 1
PBDE-49 1614 Void Aqueous 1
PBDE-66 1614 Void Aqueous 1
PBDE-71 1614 Void Agqueous 1
PBDE-77 1614 Void Agqueous 1
PBDE-85 1614 Void Aqueous 1
PBDE-99 1614 Void Aqueous 1
PBDE-100 1614 Void Aqueous 1
PBDE-119 1614 Void Aqueous 1
PBDE-126 1614 Void Aqueous 1
PBDE-138 1614 Void Aqueous 1
PBDE-139 1614 Void Aqueous 1
PBDE-140 1614 Void Aqueous 1
PBDE-153 1614 Void Agqueous 1
PBDE-154 1614 Void Agqueous 1
PBDE-156 Co-Elution 156+169 1614 Void Aqueous 1
PBDE-169 Co-Elution 156+169 1614 Void Agqueous 1
PBDE-171 1614 Void Aqueous 1
PBDE-180 1614 Void Aqueous 1
PBDE-183 1614 Void Agueous 1
PBDE-184 1614 Void Agqueous 1
PBDE-191 1614 Void Agqueous 1
PBDE-196 1614 Void Aqueous 1
PBDE-197 1614 Void Agqueous 1
PBDE-201 1614 Void Agqueous 1
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001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00
PBDE-203 1614 Void Aqueous 1
PBDE-204 1614 Void Aqueous 1
PBDE-205 1614 Void Agqueous 1
PBDE-206 1614 Void Agqueous 1
PBDE-207 1614 Void Aqueous 1
PBDE-208 1614 Void Agqueous 1
PBDE-209 1614 Void Agqueous 1
PCB Congeners by HRGC/HRMS, EPA 1668B
PCB-16 Co-Elution 16+32 1668B Void Agqueous 1
PCB-17 1668B Void Agqueous 1
PCB-18 1668B Void Aqueous 1
PCB-19 1668B Void Aqueous 1
PCB-20 Co-Elution 20+21+33 1668B Void Aqueous 1
PCB-21 Co-Elution 20+21+33 1668B Void Aqueous 1
PCB-22 1668B Void Agueous 1
PCB-23 1668B Void Aqueous 1
PCB-24 1668B Void Aqueous 1
PCB-25 1668B Void Aqueous 1
PCB-26 1668B Void Agqueous 1
PCB-27 1668B Void Aqueous 1
PCB-28 1668B Void Aqueous 1
PCB-29 1668B Void Aqueous 1
PCB-30 1668B Void Aqueous 1
PCB-31 1668B Void Aqueous 1
PCB-32 Co-Elution 16+32 1668B Void Aqueous 1
PCB-33 Co-Elution 20+21+33 1668B Void Aqueous 1
PCB-34 1668B Void Agqueous 1
PCB-35 1668B Void Aqueous 1
PCB-36 1668B Void Agqueous 1
PCB-37 1668B Void Agqueous 1
PCB-38 1668B Void Agqueous 1
PCB-39 1668B Void Aqueous 1
PCB-40 1668B Void Aqueous 1
PCB-41 Co-Elution 41+72 1668B Void Aqueous 1
PCB-42 1668B Void Agueous 1
PCB-43 Co-Elution 43+52 1668B Void Aqueous 1
PCB-44 1668B Void Agqueous 1
PCB-45 1668B Void Agqueous 1
PCB-46 1668B Void Aqueous 1
PCB-47 1668B Void Aqueous 1
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Analytical Report
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| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00

PCB-48 1668B Void Aqueous 1
PCB-49 1668B Void Agqueous 1
PCB-50 1668B Void Agqueous 1
PCB-51 1668B Void Agqueous 1
PCB-52 Co-Elution 43+52 1668B Void Aqueous 1
PCB-53 1668B Void Agqueous 1
PCB-54 1668B Void Aqueous 1
PCB-55 1668B Void Agqueous 1
PCB-56 1668B Void Aqueous 1
PCB-57 1668B Void Agqueous 1
PCB-58 Co-Elution 58+67 1668B Void Aqueous 1
PCB-59 1668B Void Agqueous 1
PCB-60 1668B Void Agqueous 1
PCB-61 1668B Void Aqueous 1
PCB-62 1668B Void Aqueous 1
PCB-63 1668B Void Agqueous 1
PCB-64 Co-Elution 64+68 1668B Void Agqueous 1
PCB-65 Co-Elution 65+75 1668B Void Aqueous 1
PCB-66 1668B Void Agqueous 1
PCB-67 Co-Elution 58+67 1668B Void Aqueous 1
PCB-68 Co-Elution 64+68 1668B Void Aqueous 1
PCB-69 1668B Void Agueous 1
PCB-70 1668B Void Agueous 1
PCB-71 1668B Void Agqueous 1
PCB-72 Co-Elution 41+72 1668B Void Aqueous 1
PCB-73 1668B Void Agqueous 1
PCB-74 Co-Elution 74+76 1668B Void Agqueous 1
PCB-75 Co-Elution 65+75 1668B Void Aqueous 1
PCB-76 Co-Elution 74+76 1668B Void Aqueous 1
PCB-77 1668B Void Aqueous 1
PCB-78 1668B Void Aqueous 1
PCB-79 1668B Void Agueous 1
PCB-80 1668B Void Agqueous 1
PCB-81 1668B Void Agqueous 1
PCB-82 1668B Void Aqueous 1
PCB-83 1668B Void Agqueous 1
PCB-84 1668B Void Aqueous 1
PCB-85 1668B Void Aqueous 1
PCB-86 1668B Void Aqueous 1
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PCB-87 Co-Elution 87+111+116+117 1668B Void Agueous 1
PCB-88 1668B Void Agqueous 1
PCB-89 1668B Void Agqueous 1
PCB-90 1668B Void Agqueous 1
PCB-91 1668B Void Aqueous 1
PCB-92 1668B Void Agqueous 1
PCB-93 1668B Void Agqueous 1
PCB-94 1668B Void Aqueous 1
PCB-95 Co-Elution 95+121 1668B Void Agqueous 1
PCB-96 1668B Void Aqueous 1
PCB-97 1668B Void Aqueous 1
PCB-98 1668B Void Agqueous 1
PCB-99 1668B Void Agqueous 1
PCB-100 1668B Void Agqueous 1
PCB-101 Co-Elution 101+113 1668B Void Agqueous 1
PCB-102 1668B Void Agqueous 1
PCB-103 1668B Void Agqueous 1
PCB-104 1668B Void Aqueous 1
PCB-105 1668B Void Agqueous 1
PCB-106 1668B Void Aqueous 1
PCB-107 Co-Elution 107+123 1668B Void Aqueous 1
PCB-108 1668B Void Agueous 1
PCB-109 1668B Void Agueous 1
PCB-110 1668B Void Aqueous 1
PCB-111 Co-Elution 87+111+116+117 1668B Void Aqueous 1
PCB-112 Co-Elution 112+119 1668B Void Agqueous 1
PCB-113 Co-Elution 101+113 1668B Void Agqueous 1
PCB-114 1668B Void Agqueous 1
PCB-115 1668B Void Aqueous 1
PCB-116 Co-Elution 87+111+116+117 1668B Void Aqueous 1
PCB-117 Co-Elution 87+111+116+117 1668B Void Agueous 1
PCB-118 1668B Void Agueous 1
PCB-119 Co-Elution 112+119 1668B Void Aqueous 1
PCB-120 1668B Void Aqueous 1
PCB-121 Co-Elution 95+121 1668B Void Aqueous 1
PCB-122 1668B Void Agqueous 1
PCB-123 Co-Elution 107+123 1668B Void Agueous 1
PCB-124 1668B Void Agqueous 1
PCB-125 1668B Void Aqueous 1
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| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00

PCB-126 1668B Void Aqueous 1
PCB-127 1668B Void Agqueous 1
PCB-128 1668B Void Agqueous 1
PCB-129 1668B Void Agqueous 1
PCB-130 1668B Void Aqueous 1
PCB-131 Co-Elution 131+133 1668B Void Aqueous 1
PCB-132 Co-Elution 132+153 1668B Void Aqueous 1
PCB-133 Co-Elution 131+133 1668B Void Aqueous 1
PCB-134 1668B Void Aqueous 1
PCB-135 1668B Void Aqueous 1
PCB-136 1668B Void Aqueous 1
PCB-137 1668B Void Agqueous 1
PCB-138 Co-Elution 138+163 1668B Void Agqueous 1
PCB-139 1668B Void Agqueous 1
PCB-140 1668B Void Aqueous 1
PCB-141 1668B Void Agqueous 1
PCB-142 1668B Void Agqueous 1
PCB-143 1668B Void Aqueous 1
PCB-144 1668B Void Aqueous 1
PCB-145 1668B Void Aqueous 1
PCB-146 1668B Void Aqueous 1
PCB-147 1668B Void Agueous 1
PCB-148 1668B Void Agueous 1
PCB-149 1668B Void Aqueous 1
PCB-150 1668B Void Aqueous 1
PCB-151 1668B Void Agqueous 1
PCB-152 1668B Void Agqueous 1
PCB-153 Co-Elution 132+153 1668B Void Aqueous 1
PCB-154 1668B Void Aqueous 1
PCB-155 1668B Void Aqueous 1
PCB-156 1668B Void Aqueous 1
PCB-157 1668B Void Agueous 1
PCB-158 Co-Elution 158+160 16688 Void Aqueous 1
PCB-159 1668B Void Aqueous 1
PCB-160 Co-Elution 158+160 1668B Void Aqueous 1
PCB-161 1668B Void Agqueous 1
PCB-162 1668B Void Agqueous 1
PCB-163 Co-Elution 138+163 1668B Void Aqueous 1
PCB-164 1668B Void Aqueous 1
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PCB-165 1668B Void Aqueous 1
PCB-166 1668B Void Agqueous 1
PCB-167 1668B Void Agqueous 1
PCB-168 1668B Void Agqueous 1
PCB-169 1668B Void Aqueous 1
PCB-170 1668B Void Agqueous 1
PCB-171 1668B Void Agqueous 1
PCB-172 1668B Void Aqueous 1
PCB-173 1668B Void Aqueous 1
PCB-174 1668B Void Agqueous 1
PCB-175 Co-Elution 175+182 1668B Void Agueous 1
PCB-176 1668B Void Agqueous 1
PCB-177 1668B Void Agqueous 1
PCB-178 1668B Void Aqueous 1
PCB-179 1668B Void Aqueous 1
PCB-180 Co-Elution 180+193 1668B Void Aqueous 1
PCB-181 1668B Void Agqueous 1
PCB-182 Co-Elution 175+182 1668B Void Aqueous 1
PCB-183 1668B Void Agqueous 1
PCB-184 1668B Void Aqueous 1
PCB-185 1668B Void Aqueous 1
PCB-186 1668B Void Agueous 1
PCB-187 1668B Void Agueous 1
PCB-188 1668B Void Aqueous 1
PCB-189 1668B Void Aqueous 1
PCB-190 1668B Void Agqueous 1
PCB-191 1668B Void Agqueous 1
PCB-192 1668B Void Aqueous 1
PCB-193 Co-Elution 180+193 1668B Void Aqueous 1
PCB-194 1668B Void Aqueous 1
PCB-195 1668B Void Aqueous 1
PCB-196 1668B Void Agueous 1
PCB-197 1668B Void Agqueous 1
PCB-198 1668B Void Aqueous 1
PCB-199 1668B Void Aqueous 1
PCB-200 1668B Void Agqueous 1
PCB-201 1668B Void Agqueous 1
PCB-202 1668B Void Agqueous 1
PCB-203 1668B Void Aqueous 1
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| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00

PCB-204 1668B Void Aqueous 1
PCB-205 1668B Void Agqueous 1
PCB-206 1668B Void Agqueous 1
PCB-207 1668B Void Agqueous 1
PCB-208 1668B Void Aqueous 1
PCB-209 1668B Void Agqueous 1
Pharmaceuticals and Personal care products by LC/MS/MS
Acetaminophen 1694 Void Agqueous 1
Caffeine 1694 Void Agqueous 1
Carbamazepine 1694 Void Agqueous 1
Codeine 1694 Void Aqueous 1
Cotinine 1694 Void Agqueous 1
Diphenhydramine 1694 Void Agueous 1
Ibuprofen 1694 Void Aqueous 1
Pimozide 1694 Void Agueous 1
Roxithromycin 1694 Void Aqueous 1
Sulfamethoxazole 1694 Void Agqueous 1
Triclosan 1694 Void Aqueous 1
Venlafaxine 1694 Void Agqueous 1
Phenoxy Herbicides by SM6640
2,45-T 6640B Void Agqueous 1
2,4-D 6640B Void Aqueous 1
2,4-DB 6640B Void Agqueous 1
3,5-Dichlorobenzoic acid 6640B Void Agqueous 1
Acifluorfen 6640B Void Aqueous 1
Dicamba 6640B Void Aqueous 1
Dichloroprop 6640B Void Agueous 1
Dinoseb 6640B Void Agqueous 1
MCPA 6640B Void Aqueous 1
MCPP 6640B Void Aqueous 1
Pentachlorophenol 6640B Void Agqueous 1
Picloram 6640B Void Agqueous 1
Silvex 6640B Void Agqueous 1
Triclopyr 6640B Void Agqueous 1
Polychlorinated Naphthalenes by GC/HRMS
1,4-Dichloronaphthalene PCN by HRMS Void Aqueous 1
1,5-Dichloronaphthalene PCN by HRMS Void Aqueous 1
Total Named Dichloronaphthalene PCN by HRMS Void Aqueous 1
Total Dichloronaphthalene PCN by HRMS Void Aqueous 1
123-Trichloronaphthalene PCN by HRMS Void Agueous 1
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001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00
Total Named Trichloronaphthalene PCN by HRMS Void Agueous 1
Total Trichloronaphthalene PCN by HRMS Void Aqueous 1
1256-Tetrachloronaphthalene PCN by HRMS Void Aqueous 1
2367/1234-Tetrachloronaphthalene PCN by HRMS Void Agqueous 1
Total Named Tetrachloronaphthalene PCN by HRMS Void Aqueous 1
Total Tetrachloronaphthalene PCN by HRMS Void Aqueous 1
12357-Pentachloronaphthalene PCN by HRMS Void Agqueous 1
12367-Pentachloronaphthalene PCN by HRMS Void Agqueous 1
12358-Pentachloronaphthalene PCN by HRMS Void Aqueous 1
Total Named Pentachloronaphthalene PCN by HRMS Void Agueous 1
Total Pentachloronaphthalene PCN by HRMS Void Aqueous 1
123567/123467-Hexachloronaphthalene PCN by HRMS Void Aqueous 1
123568-Hexachloronaphthalene PCN by HRMS Void Agqueous 1
123578-Hexachloronaphthalene PCN by HRMS Void Aqueous 1
124578/124568-Hexachloronaphthalene PCN by HRMS Void Agueous 1
123678-Hexachloronaphthalene PCN by HRMS Void Agqueous 1
Total Named Hexachloronaphthalene PCN by HRMS Void Agqueous 1
Total Hexachloronaphthalene PCN by HRMS Void Agqueous 1
1234567-Heptachloronaphthalene PCN by HRMS Void Aqueous 1
1234568-Heptachloronaphthalene PCN by HRMS Void Aqueous 1
Total Named Heptachloronaphthalene PCN by HRMS Void Aqueous 1
Total Heptachloronaphthalene PCN by HRMS Void Agueous 1
Semi-Volatiles Organic Compounds by GC/MS - SB737 Micro Shakeout
Octamethylcyclotetrasiloxane 8270 D Void Aqueous 1
Decamethylcyclopentasiloxane 8270 D Void Aqueous 1
Musk Indane 8270 D Void Aqueous 1
Musk Xylene 8270 D Void Agqueous 1
Musk Tibetene 8270 D Void Aqueous 1
Musk Ketone 8270 D Void Agqueous 1
Myclobutanil 8270 D Void Agqueous 1
Prochloraz 8270 D Void Agqueous 1
Semi-Volatiles Organic Compounds by GC/MS - SB737
1,2,4,5-Tetrachlorobenzene 8270 D Void Agqueous 1
1,2,4-Trichlorobenzene 8270 D Void Agqueous 1
1,2-Dichlorobenzene 8270 D Void Aqueous 1
1,3-Dichlorobenzene 8270D Void Aqueous 1
1,4-Dichlorobenzene 8270 D Void Aqueous 1
1-Methylphenanthrene 8270 D Void Aqueous 1
1-Methylpyrene 8270 D Void Agqueous 1
2,3,4,5-Tetrachlorophenol 8270 D Void Agqueous 1
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001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00

2,3,5,6-Tetrachlorophenol 8270 D Void Agueous 1
2,4,5-Trichlorophenol 8270 D Void Aqueous 1
2,4,6-Trichlorophenol 8270 D Void Agqueous 1
2,4-Dichlorophenol 8270 D Void Agqueous 1
2,4-Dimethylphenol 8270 D Void Aqueous 1
2,4-Dinitrophenol 8270 D Void Agqueous 1
2,4-Dinitrotoluene 8270 D Void Agqueous 1
2,6-Dichlorophenol 8270 D Void Aqueous 1
2,6-Dinitrotoluene 8270 D Void Aqueous 1
2-Chloronaphthalene 8270 D Void Aqueous 1
2-Chlorophenol 8270 D Void Aqueous 1
2-Methylphenol 8270 D Void Agqueous 1
2-Nitrophenol 8270 D Void Agqueous 1
4,4-DDD 8270 D Void Aqueous 1
4,4 -DDE 8270 D Void Agqueous 1
4,4°-DDT 8270 D Void Aqueous 1
4,6-Dinitro-2-methylphenol 8270 D Void Agqueous 1
4-Bromophenyl phenylether 8270 D Void Aqueous 1
4-Chloro-3-methylphenol 8270D Void Agueous 1
4-Chlorophenyl phenylether 8270 D Void Aqueous 1
4-Methylphenol (p-Cresol) 8270 D Void Aqueous 1
Acenaphthene 8270 D Void Agueous 1
Acenaphthylene 8270 D Void Aqueous 1
Alachlor 8270 D Void Aqueous 1
Aldrin 8270 D Void Aqueous 1
alpha-BHC [Hexachlorocyclohexane, 8270 D Void Agqueous 1
alpha-]

Anthracene 8270 D Void Aqueous 1
Atrazine 8270 D Void Agueous 1
Azinphos Methyl 8270 D Void Aqueous 1
Azobenzene 8270 D Void Aqueous 1
Benzo(a)anthracene 8270 D Void Agueous 1
Benzo(a)pyrene 8270 D Void Agqueous 1
Benzo[b]fluoranthene 8270 D Void Agqueous 1
Benzo[g,h,i]perylene 8270 D Void Agqueous 1
Benzo[k]fluoranthene 8270 D Void Aqueous 1
beta-BHC [Hexachlorocyclohexane, beta-] 8270 D Void Aqueous 1
Bifenthrin 8270 D Void Agqueous 1
Bis(2-Chloroethoxy) methane 8270 D Void Aqueous 1
Bis(2-Chloroethyl) ether 8270 D Void Aqueous 1
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Bis(2-chloroisopropyl) ether 8270 D Void Agueous 1
Bis(2-ethylhexyl)adipate 8270 D Void Agqueous 1
Bis(2-ethylhexyl)phthalate 8270 D Void Agqueous 1
Bromacil 8270 D Void Aqueous 1
Butachlor 8270 D Void Aqueous 1
Butylate 8270 D Void Aqueous 1
Butylbenzylphthalate 8270 D Void Agqueous 1
Carboxin 8270 D Void Aqueous 1
Chlorobenzilate(a) 8270 D Void Agqueous 1
Chloroneb 8270 D Void Aqueous 1
Chlorothalonil 8270 D Void Aqueous 1
Chlorpropham (CIPC) 8270 D Void Agqueous 1
Chlorpyrifos (Dursban) 8270 D Void Aqueous 1
Chrysene 8270 D Void Agqueous 1
cis-Chlordane 8270 D Void Aqueous 1
cis-Nonachlor 8270 D Void Agqueous 1
Cyanazine 8270 D Void Agqueous 1
Cycloate 8270 D Void Agqueous 1
Dacthal 8270 D Void Aqueous 1
Decafluorobiphenyl 8270 D Void Aqueous 1
delta-BHC [Hexachlorocyclohexane, delta-] 8270 D Void Aqueous 1
Deltamethrin [decamethrin] 8270 D Void Aqueous 1
Diazinon 8270 D Void Agueous 1
Dibenz[a,h]anthracene 8270 D Void Aqueous 1
Dibenzofuran 8270 D Void Aqueous 1
Dichlorvos 8270 D Void Agqueous 1
Dieldrin 8270 D Void Agqueous 1
Diethylphthalate 8270 D Void Aqueous 1
Dimethoate 8270 D Void Aqueous 1
Dimethylphthalate 8270 D Void Agueous 1
di-n-Butylphthalate 8270 D Void Aqueous 1
Di-n-octylphthalate 8270 D Void Agueous 1
Diphenamid 8270 D Void Agqueous 1
Disulfoton 8270 D Void Aqueous 1
Endosulfan | 8270 D Void Aqueous 1
Endosulfan Il 8270 D Void Agqueous 1
Endosulfan sulfate 8270 D Void Aqueous 1
Endrin 8270 D Void Agqueous 1
Endrin Aldehyde 8270 D Void Agqueous 1
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EPTC (Eptam) 8270 D Void Agueous 1
Ethoprophos 8270 D Void Agqueous 1
Etridiazole 8270 D Void Agqueous 1
Fenamiphos 8270 D Void Agqueous 1
Fenarimol 8270 D Void Aqueous 1
Fenvalerate+Esfenvalerate 8270D Void Aqueous 1
Fluoranthene 8270 D Void Agqueous 1
Fluorene 8270 D Void Aqueous 1
Fluridone 8270 D Void Aqueous 1
Heptachlor 8270 D Void Aqueous 1
Heptachlor epoxide 8270 D Void Agqueous 1
Hexachloro-1,3-Butadiene 8270 D Void Aqueous 1
Hexachlorobenzene 8270 D Void Agqueous 1
Hexachlorocyclopentadiene 8270 D Void Aqueous 1
Hexachloroethane 8270 D Void Aqueous 1
Hexazinone 8270 D Void Agqueous 1
Imidan (Phosmet) 8270 D Void Agqueous 1
Indenol[1,2,3-cd]pyrene 8270 D Void Agqueous 1
Isodrin 8270 D Void Aqueous 1
Isophorone 8270 D Void Agqueous 1
Kelthane (Dicofol) 8270 D Void Aqueous 1
Lambda-cyhalothrin 8270 D Void Agueous 1
Lindane 8270 D Void Agueous 1
Malathion 8270 D Void Aqueous 1
Methoxychlor 8270 D Void Agqueous 1
Methyl paraoxon 8270 D Void Agqueous 1
Methyl Parathion 8270 D Void Agqueous 1
Metolachlor 8270 D Void Agqueous 1
Metribuzin 8270 D Void Aqueous 1
MGK-264 8270 D Void Aqueous 1
Mirex 8270 D Void Aqueous 1
Molinate 8270 D Void Agueous 1
Naphthalene 8270 D Void Agqueous 1
Napropamide 8270 D Void Aqueous 1
Nitrobenzene 8270 D Void Aqueous 1
n-Nitroso-di-n-dipropylamine 8270 D Void Agqueous 1
Norflurazon 8270 D Void Agqueous 1
Octachlorostyrene 8270 D Void Aqueous 1
Oxychlordane 8270 D Void Agqueous 1
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001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00
Oxyfluorfen 8270 D Void Aqueous 1
Pebulate 8270 D Void Aqueous 1
Pendimethalin 8270 D Void Aqueous 1
Pentachlorobenzene 8270 D Void Agqueous 1
Pentachloronitrobenzene 8270 D Void Aqueous 1
Pentachlorophenol 8270 D Void Agqueous 1
Pentachlorophenyl methyl ether 8270 D Void Aqueous 1
[pentachloroanisole, 2,3,4,5,6-]
Permethrin 8270 D Void Aqueous 1
Phenanthrene 8270 D Void Aqueous 1
Phenol 8270 D Void Agqueous 1
Phosdrin (Mevinphos) 8270 D Void Aqueous 1
Pronamide 8270 D Void Aqueous 1
Propachlor 8270 D Void Agqueous 1
Propazine 8270 D Void Agqueous 1
p-Terphenyl 8270 D Void Aqueous 1
Pyrene 8270 D Void Aqueous 1
Pyriproxyfen 8270 D Void Aqueous 1
Simazine 8270 D Void Aqueous 1
Tebuthiuron 8270 D Void Agueous 1
Terbacil 8270 D Void Agueous 1
Terbufos 8270 D Void Aqueous 1
Tetrachlorvinphos 8270 D Void Aqueous 1
trans-Chlordane 8270 D Void Agqueous 1
trans-Nonachlor 8270 D Void Agqueous 1
Triadimefon 8270 D Void Aqueous 1
Tricyclazole 8270 D Void Agqueous 1
Trifluralin 8270 D Void Aqueous 1
Tris-(1,1-dimethylethyl)phenol, 2,4,6- 8270 D Void Aqueous 1
[Alkofen B]
Vernolate 8270 D Void Aqueous 1

Steroids and Hormones by HRGC/HRMS - SB737

beta-Sitosterol 1698 250 <250 Est ng/L Aqueous 2,3,4
Cholesterol 1698 590 11384 Est ng/L Aqueous 3,4
Coprostanol 1698 390 11791 Est ng/L Aqueous 3,4
Diethylstilbestrol 1698 20 <20 Est ng/L Agqueous 3
Stigmastanol 1698 250 <250 Est ng/L Aqueous 2,3,4
17a-Estradiol 1698 20 <20 Est ng/L Aqueous 3
17R3-Estradiol 1698 20 <20 Est ng/L Aqueous 3
17a-Ethynyl Estradiol 1698 99 <99 Est ng/L Aqueous 3
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100583 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 07/12/2010 10:45:00

Estriol 1698 Void Agueous 3,5
Estrone 1698 20 109 Est ng/L Aqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100583 SB 737 - City of Corvallis

Sample/ Result Comments

1) All samples except Steroids & Hormones void due to cooler being over temp. Facilities will re-sample other analyses at a later date.
2) Calibration failed the method acceptance criteria but passed the Alternate Criteria as outlined in the SOP. The data is not impacted.
3) Samples were received outside acceptable temperature range.

4) The labeled compound recovery is less than 2.5 percent; the result for the target analyte may be biased.

5) Void - Invalid Calibration.
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100583 SB 737 - City of Corvallis

Oregon Department of Environmental Quality
Laboratory and Environmental Assessment Division Chain of Custody Record y

T Ofice Use Only ¥ 2
sampling Event Name *:  s8 737 - City of Corvallis Sampling Event #: Q Olo C)G&;'\ 2 Page el
DEQI0-LAB-0031-QAPP/
QTime Code *: 41743 QAPP/SAP #': DEQ10-LAB-0032-SAP Report Recipients >:  City of Corvallis / Lori Pillsbury (DEQ)

sampling Event Collector (s) % )\Ymg Sincl )~ snice oo SamplingAgeney® Citu o€ Coroellis
=

Project Manager and Contact ¥ Lori Pillsbury, 503-693-5735 Expected Turnaround Time (Default 45 days) B Default
Sample Information Bottle Numbers *’
§ | LasariD ™ Station Name ! Sple cati oash | ncwes e o = o 2 L
= Sub-Project '’ Time Matrix *° ™ X x X X X

Grab 7/)2//() Q Tr‘;’)qc ‘ng'sgcl Xlz?jl*) }‘2?5(/ )‘17}36 X(Z}iC‘

l 19790 |[City of Corvallis STP, effiuent T"” 7 3
2071 | yeyjes |Mun BTG ol [CO 20K 2356 | k233D | X (2336 | K123 3 W

Event Comments:

Chain of Custody
Relinquished By: Agency/Company Date/Time __, Received by: Agency/Company Date/Time Location

A ik o Goallis [Z2fi0 oo TH L ¥B DER  [*Viz/loiD

1\

Rev. 1.4 5-Oct-09 DEQD6-LAB-0054-FORM \ COC - Generic
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100583 SB 737 - City of Corvallis

Oregon Department of Environmental Quality
Laboratory and Environmental Assessment Division Field Data Record 3

sampling Event Name *: 58 737 - City of Corvallis

Sampling Event #:

¥ Ofice Use Only ¥

20100583

s |

Page Z~—of _

QTime Code *: 41743 QAPP/SAP #*: DEQ10-LAB-0032-SAP

Report Recipients %

City of Corvallis / Lori Pillsbury (DEQ)

Sampling Event Collector (s) 6:5\,\[,1\-:. Gu'ndojf Dm;sc_ Erce ™

sampling Agency *:  Cebn o+ Ghyua llis

Project Manager and Contact f: Lori Pillsbury, 503-693-5735 Expected Turnaround Time {Pefault 45 days) *: Default
Sample Information Field Data
10 g 1 pate |QCType * - Temp pH TRC
5 LASARID # Station Name Time et po c sl RIS
A <. &
, Hla)io] S 204 [77,\9 |o.23
’ 19790 |city of Corvaliis STP, effluent : ey
\&H45 |
item Comment:
itern Comment:
item Comment:
item Comment:
Itern Comment:
e e —
pH Meter #: u Meter <0130 ac® Instrument Tnst. True Diff.or | Control
e Initial Time Temp. Reading Diff. (y/n) Check # Initials Date Time Reading | Value 1—% Rec Limit
.
+ Cond. Low: i <7%
£ o - Cond. High: e ) <7%
10 pH (LIS):
M~ Turb. Low: / \\‘\,,, S 5%
:"o: 4 ol Turb. Mid: <5%
10 | Turb. High: <5%
Rev.10 12-Mar-09 DEQDG-LAB-D0S4-FORM \ Field Data - Generic
20100583AR.PDF 04/13/2011 11:16
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

20100583AR.PDF

Sampling Event: 20100583 SB 737 - City of Corvallis

SB 737 Implementation

Sample Collection Form
| Facility Name Citn, ok Covvoll,c — 1
LASAR # J \S5390
Sampler Name Tone Sinclede ¥ Denbie Fsan

Contact Phone # (ihis should be a number where you can
be reached when the samples orrive at the laborotory)

Effluent Flow at time of sampling ipiease include

S~ 7521527 %« BZBO =~ |

appropriate units) \73 (V\C?D
Tracking Information

| Preservatives / Filters  Bottle # (s) Lot # Meth‘qd
Nitric Acid (HNO3) - ([Hles ekl EPA 200.8 .
Trizma s (2Z9KEY 3T PFAA / PFSA |
Methyl mercury Bottle T+ 0554 F1241%1D | EPA1630 ]
Total metals Bottle A 24SY | (o1Tey¥ EPA 200.8 |
Brown glass 1250 mL \ - % = o organic methods except

i L 5

bottles (organics) XA\2F> o' Vd 2271 PFAA / PFSA
Perfluorinated compounds ( xc2 2% (2157 3% PFAA / PFSA

| bottle

Description of actual sampling, please be specific (i.e. sample was grabbed by dipping bottle directly into
final effluent as it passed over weir):

garw. p\ €

Oi L_J.T»_.LA,\"‘; ‘\\ e e C(/\‘.O‘ e &‘)';f i u.)f’: r,—.\:z*—""

Were methyl-mercury samples collected following ultra-clean sampling techniques described in EPA
Method 16697 If no, please describe any variations.

\-\6 =

List and describe any sampling equipment that was utilized other than the equipment provided by DEQ
in the sampling kit. Do not include information on pH, temperature, conductivity, or total residual

chlorine measurements:

(\) [\(—A,(‘ O (.:)., ;_\}(\( ) SO~ \/x‘\\')\\ <y

Please describe any other difficulties or special conditions that existed at time of sampling:

=t \ \ * & 3 { (D o A : “j
P 7R N ‘7>\ € \"JC"—*‘& “"'\ ‘\"JCJ \r‘n(‘)t o =N @ (¢ fiw) \ \ 2 C)

do wse o 2'\@ Aves

Use back of p

End Report
04/13/2011 11:16

age if necessary

Y =
O o S
aobleed Vite S ING Seva \9\'3( 205Y downstres ey
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20100601

Analytical Report

SB 737 - City of Corvallis

Sampling Event: 20100601

Report to: Pillsbury, Lori, Oregon Department of Environmental Quality Print Date: 04/13/2011

This report was reviewed for technical accuracy in the analytical departments.

The signatory below has reviewed the report for completeness and has approved it for final release.

Sarah Rockwell, Project Coordinator

State of Oregon
Department of
Environmental
Quality

Laboratory & Environmental
Assessment Division
3150 NW 229 Ave - Suite 150
Hillshoro, OR 97124
Phone: (503) 693-5700
(800) 452-4011
Fax:  (503) 693-4999

www.deq.state.or.us



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report
Sampling Event: 20100601 SB 737 - City of Corvallis

The official signed report is retained on file by the laboratory. All unsigned and electronic copies of this report are unofficial copies of the official
document. The title page of the report bears the name of the primary document recipient. Questions as to the integrity of the data contained in
this report should be directed first to the report's primary recipient and second to the laboratory. The laboratory maintains all raw data and records
from which this report has been generated for a period of no less than five years. Additional electronic and/or printed copies of this report can be
obtained by contacting the laboratory.

The DEQ Laboratory employs in its operations standard analytical methods that have been adopted by governing agencies for their specific
application to sample matrices and regulatory programs of interest. In cases where standard analytical methods have not been promulgated, the
laboratory has developed "in-house" methods which are consistent with best laboratory operating practices that will result in data of a quality
appropriate for the intended use of information. Furthermore, all data has been scrutinized for adherence to established Quality Assurance/Quality
Control (QA/QC) guidelines. Unless otherwise noted, the information contained in this report meets all the aforementioned requirements as
documented in the laboratory's Quality Assurance Manual and Standard Operating Procedures. Specific deviations from these requirements are
noted, as appropriate, in this report. Questions or concerns regarding the contents of this report can be addressed by contacting the DEQ
laboratory at 503.693.5700.

Sampling Event Specific Information:

Benzotrichloride is included on the Persistent Priority Pollutant (P3) list; however, this compound undergoes rapid hydrolysis in water. This analyte
could not be measured by the DEQ laboratory and therefore is not reported.

Additional analytical data are found in Sampling Event(s): 20100583, 20100737

Att:  Request for Analysis Sample Collector:
City of Corvallis, Corvallis, City of

cc: Corvallis, City of , Corvallis, City of
DEQ Laboratory File Analytical Laboratories:

Corvallis, City of
Oregon Department of Environmental Quality
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100601 SB 737 - City of Corvallis

Sampling Event Summary

Sampling Subproject:
2071 (41743) Senate Bill 737

Sample Summary
Item QA Station Sample Matrix Sample Date / Time
001 S 19790 Corvallis STP, effluent Municipal Effluent 14-Jul-2010  07:15:00

Key to QA/QC Types
S = Sample
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20100601 SB 737 - City of Corvallis

Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00
Perfluorinated Alkyl Acids (PFAA/PFSA) by LC/MS/MS
Perfluoroheptanoic acid PFAA/PESA Void Agqueous 7
Perfluorononanoic acid PFAA/IPFSA Void Aqueous 7
Perfluorooctane sulfonamide PFAA/PFSA Void Aqueous 7
Perfluorooctanesulfonic acid PFAA/PESA Void Aqueous 7
Perfluorooctanoic acid PFAA/PESA Void Agueous 7
Perfluoropentanoic Acid PFAA/PFSA Void Aqueous 7
Perfluorohexanoic Acid PFAA/PFSA Void Agqueous 7
Perfluorodecanoic Acid PFAA/PFSA Void Aqueous 7
Perfluoroundecanoic Acid PFAA/PFSA Void Agqueous 7
Perfluorododecanoic Acid PFAA/PFSA Void Aqueous 7
Perfluorobutanesulfonic Acid PFAA/PFSA Void Aqueous 7
Perfluorohexanesulfonic Acid PFAA/PESA Void Agqueous 7
Perfluoroheptanesulfonic Acid PFAA/PESA Void Aqueous 7
Perfluorodecanesulfonic Acid PFAA/PESA Void Aqueous 7
Field parameters
Field pH, by Corvallis, City of 150.1 NA 6.79 SuU Agueous
Field Temperature, by Corvallis, City of 2550 B NA 19.6 °C Aqueous
Total Residual Chlorine, by Corvallis, City 4500-Cl G 0.02 0.07 mg/L Aqueous
of
General Chemistry
Conductivity 2510B 1 618 pmhos/cm @ 25° C Agqueous
Total Suspended Solids 2540 D 2 mg/L Aqueous
Metals
Metals for WQ Toxics by ICPMS, Total Recoverable
Total Recoverable Antimony 200.8 0.30 0.38 pg/L Aqueous
Total Recoverable Arsenic 200.8 0.25 1.49 pg/L Agueous
Total Recoverable Barium 200.8 2.0 10.1 pg/L Aqueous
Total Recoverable Beryllium 200.8 0.10 <0.10 pa/L Agueous
Total Recoverable Cadmium 200.8 0.10 <0.10 pa/L Aqueous
Total Recoverable Chromium 200.8 1.0 1.6 pg/L Aqueous
Total Recoverable Copper 200.8 15 6.1 ug/L Aqueous
Total Recoverable Lead 200.8 0.20 0.32 pg/L Aqueous
Total Recoverable Nickel 200.8 1.0 2.4 pg/L Agqueous
Total Recoverable Selenium 200.8 2.0 <2.0 pg/L Agqueous
Total Recoverable Silver 200.8 0.10 <0.10 pg/L Aqueous
Total Recoverable Thallium 200.8 0.10 <0.10 pg/L Aqueous
Total Recoverable Zinc 200.8 5.0 34.1 pg/L Aqueous
Total Recoverable Calcium 200.8 0.20 18.5 mg/L Aqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report

Sampling Event: 20100601 SB 737 - City of Corvallis

20100601AR.PDF

04/13/2011 11:25

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00
Total Recoverable Magnesium 200.8 0.050 6.66 mg/L Aqueous
Total Recoverable Hardness as CaCO3 200.8 0.75 73.6 mg/L Agueous
Total Recoverable Iron 200.8 150 <150 pa/L Aqueous
Total Recoverable Manganese 200.8 2.0 69.7 pg/L Aqueous
Total Methyl Mercury 1630 0.020 0.127 ng/L Aqueous
Organics
Brominated Compounds by UPLC/MS/MS
Hexabromocyclododecane LC/MS-MS 2 <2 ug/L Aqueous
Dioxin and Furans by HRGC/MS, EPA 1613
2,3,7,8-TCDF 1613 0.02 <0.02 ng/L Aqueous
2,3,7,8-TCDF 1613 0.002 <0.002 ng/L as TEQ-EPA  Aqueous
1,2,3,7,8-PeCDF 1613 0.20 <0.20 ng/L Agueous
1,2,3,7,8-PeCDF 1613 0.01 <0.01 ng/L as TEQ-EPA Aqueous
2,3,4,7,8-PeCDF 1613 0.20 <0.20 ng/L Aqueous
2,3,4,7,8-PeCDF 1613 0.1 <0.1 ng/L as TEQ-EPA Aqueous
1,2,3,4,7,8-HXCDF 1613 0.10 <0.10 ng/L Aqueous
1,2,3,4,7,8-HXCDF 1613 0.01 <0.01 ng/L as TEQ-EPA Aqueous
1,2,3,6,7,8-HXCDF 1613 0.20 <0.20 ng/L Aqueous
1,2,3,6,7,8-HXCDF 1613 0.02 <0.02 ng/L as TEQ-EPA  Aqueous
2,3,4,6,7,8-HXCDF 1613 0.20 <0.20 ng/L Aqueous
2,3,4,6,7,8-HXCDF 1613 0.02 <0.02 ng/L as TEQ-EPA  Aqueous
1,2,3,7,8,9-HXCDF 1613 0.20 <0.20 ng/L Aqueous
1,2,3,7,8,9-HxCDF 1613 0.02 <0.02 ng/L as TEQ-EPA  Aqueous
1,2,3,4,6,7,8-HpCDF 1613 0.10 <0.10 ng/L Aqueous
1,2,3,4,6,7,8-HpCDF 1613 0.001 <0.001 ng/L as TEQ-EPA Aqueous
1,2,3,4,7,8,9-HpCDF 1613 0.10 <0.10 ng/L Aqueous
1,2,3,4,7,8,9-HpCDF 1613 0.001 <0.001 ng/L as TEQ-EPA Aqueous
OCDF 1613 0.40 <0.40 ng/L Aqueous
OCDF 1613 0.0004 <0.0004 ng/L as TEQ-EPA  Aqueous
2,3,7,8-TCDD 1613 0.02 <0.02 ng/L Aqueous
2,3,7,8-TCDD 1613 0.02 <0.02 ng/L as TEQ-EPA  Aqueous
1,2,3,7,8-PeCDD 1613 0.10 <0.10 ng/L Aqueous
1,2,3,7,8-PeCDD 1613 0.05 <0.05 ng/L as TEQ-EPA  Aqueous
1,2,3,4,7,8-HxCDD 1613 0.10 <0.10 ng/L Aqueous
1,2,3,4,7,8-HXCDD 1613 0.01 <0.01 ng/L as TEQ-EPA Aqueous
1,2,3,6,7,8-HxCDD 1613 0.10 <0.10 ng/L Aqueous
1,2,3,6,7,8-HxCDD 1613 0.01 <0.01 ng/L as TEQ-EPA Aqueous
1,2,3,7,8,9-HxCDD 1613 0.20 <0.20 est ng/L Aqueous 11
1,2,3,7,8,9-HxCDD 1613 0.02 <0.02 est ng/L as TEQ-EPA  Aqueous 11
1,2,3,4,6,7,8-HpCDD 1613 0.20 <0.20 ng/L Aqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report

Sampling Event: 20100601 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00
1,2,3,4,6,7,8-HpCDD 1613 0.002 <0.002 ng/L as TEQ-EPA  Aqueous
OCDD 1613 0.40 <0.40 ng/L Agqueous
OCDD 1613 0.0004 <0.0004 ng/L as TEQ-EPA  Aqueous
Total 2,3,7,8-Substituted Dioxin/Furans 1613 Non-detect Aqueous
Total 2,3,7,8-Substituted Dioxin/Furans 1613 Non-detect Agqueous

Organic Compounds by Direct Injection UPLC/MS/MS-SB737
2,4-D 8321 10 <10 ug/L Aqueous
Bis (tributyltin) oxide [TBTO, 8321 2 <2 pg/L Agqueous
hexabutyldistannoxane]
Chlorodecone (Kepone) 8321 2 <2 pg/L Aqueous
Fipronil 8321 10 <10 pa/L Aqueous
Galaxolide [HHCB] 8321 10 <10 pa/L Agueous
Hexachlorophene 8321 Void Agueous 14
Imazapyr 8321 10 <10 pg/L Aqueous
Tetrabromobisphenol A [TBBPA] 8321 100 <100 ug/L Aqueous 3
Triclopyr 8321 10 <10 pg/L Aqueous
Triclosan 8321 70 <70 pg/L Aqueous
Organic compounds by LC/MS/MS

Acetochlor 8321 10.0 <99 ng/L Aqueous
Alachlor 8321 10.0 <99 ng/L Aqueous
Ametryn 8321 4.0 <40 ng/L Agqueous
Aminocarb 8321 4.0 <40 ng/L Aqueous
Atrazine 8321 4.0 <40 ng/L Aqueous
Azinphos Methyl 8321 20 <200 ng/L Aqueous
Baygon 8321 4.0 <40 ng/L Agueous
Carbaryl 8321 5.0 <49 ng/L Aqueous
Carbofuran 8321 4.0 <40 ng/L Agqueous
DEET 8321 5.0 673 ng/L Aqueous
Diuron 8321 4.0 85 ng/L Aqueous
Fluometuron 8321 4.0 <40 ng/L Agqueous
Imazapyr 8321 40 <400 Est ng/L Aqueous 8,11
Imidacloprid 8321 20 <200 ng/L Aqueous
Linuron 8321 4.0 <40 ng/L Aqueous
Methiocarb 8321 4.0 <40 ng/L Aqueous
Methomyl 8321 4.0 <40 ng/L Agueous
Metolachlor 8321 10.0 <99 ng/L Agueous
Metribuzin 8321 4.0 <40 ng/L Aqueous
Mexacarbate 8321 4.0 <40 ng/L Aqueous
Neburon 8321 5.0 <49 ng/L Agqueous
Oxyamy! 8321 4.0 <40 ng/L Agqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20100601 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00
Prometon 8321 4.0 <40 ng/L Aqueous
Prometryn 8321 4.0 <40 ng/L Aqueous
Propazine 8321 4.0 <40 ng/L Aqueous
Propiconazole 8321 20 <200 ng/L Agqueous
Pyraclostrobin 8321 4.0 <40 ng/L Aqueous 10
Siduron 8321 4.0 <40 ng/L Aqueous
Simazine 8321 4.0 <40 ng/L Agqueous
Simetryn 8321 4.0 <40 ng/L Aqueous
Terbutryne 8321 4.0 <40 ng/L Agqueous
Terbutylazine 8321 4.0 <40 ng/L Aqueous
PBDE Congeners by HRGC/HRMS, EPA 1614
PBDE-7 1614 0.05 <0.20 ng/L Aqueous
PBDE-15 1614 0.05 <0.20 ng/L Agueous
PBDE-17 1614 0.05 <0.20 ng/L Aqueous
PBDE-28 1614 0.05 <0.20 ng/L Aqueous
PBDE-30 1614 0.05 <0.10 ng/L Agqueous
PBDE-47 1614 2.50 <12.50 ng/L Agqueous
PBDE-49 1614 0.20 <1.00 ng/L Aqueous 10
PBDE-66 1614 0.05 <0.20 ng/L Agqueous
PBDE-71 1614 0.05 0.40 ng/L Aqueous
PBDE-77 1614 0.10 <0.50 ng/L Aqueous
PBDE-85 1614 1.0 <5.0 ng/L Aqueous
PBDE-99 1614 2.50 <12.50 ng/L Aqueous
PBDE-100 1614 1.0 <5.0 ng/L Aqueous
PBDE-119 1614 0.05 <0.20 ng/L Agqueous
PBDE-126 1614 0.05 <0.20 ng/L Agqueous
PBDE-138 1614 0.05 <0.20 ng/L Agqueous 10
PBDE-139 1614 0.05 <0.20 ng/L Aqueous 10
PBDE-140 1614 0.10 <0.50 ng/L Aqueous 10
PBDE-153 1614 1.0 <5.0 ng/L Agqueous
PBDE-154 1614 1.0 <5.0 ng/L Aqueous
PBDE-156 Co-Elution 156+169 1614 0.10 <0.50 ng/L Agqueous 10
PBDE-169 Co-Elution 156+169 1614 Co-elution Agueous
PBDE-171 1614 0.10 <0.50 ng/L Aqueous
PBDE-180 1614 0.10 <0.50 ng/L Agueous
PBDE-183 1614 0.10 <0.50 ng/L Agqueous
PBDE-184 1614 0.10 <0.50 ng/L Aqueous
PBDE-191 1614 0.10 <0.50 ng/L Aqueous
PBDE-196 1614 0.20 <1.00 ng/L Aqueous
PBDE-197 1614 0.10 <0.50 ng/L Aqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20100601 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00
PBDE-201 1614 0.10 <0.50 ng/L Aqueous
PBDE-203 1614 0.10 <0.50 ng/L Agqueous
PBDE-204 1614 0.10 <0.50 ng/L Aqueous
PBDE-205 1614 0.20 <1.00 ng/L Aqueous
PBDE-206 1614 0.20 <1.00 ng/L Aqueous
PBDE-207 1614 0.40 <2.00 ng/L Agqueous
PBDE-208 1614 0.20 <1.00 ng/L Aqueous
PBDE-209 1614 5.0 <10.0 ng/L Agqueous
PCB Congeners by HRGC/HRMS, EPA 1668B
PCB-16 Co-Elution 16+32 1668B 0.20 <0.20 ng/L Agqueous
PCB-17 1668B 0.10 <0.10 ng/L Aqueous
PCB-18 1668B 0.10 0.16 ng/L Aqueous
PCB-19 1668B 0.10 <0.10 ng/L Aqueous
PCB-20 Co-Elution 20+21+33 1668B 0.30 <0.30 ng/L Aqueous
PCB-21 Co-Elution 20+21+33 1668B 0.20 <0.20 ng/L Aqueous
PCB-22 1668B 0.10 <0.10 ng/L Aqueous
PCB-23 1668B 0.10 <0.10 ng/L Aqueous
PCB-24 1668B 0.10 <0.10 ng/L Aqueous
PCB-25 1668B 0.10 <0.10 ng/L Agqueous
PCB-26 1668B 0.10 <0.10 ng/L Agqueous
PCB-27 1668B 0.10 <0.10 ng/L Aqueous
PCB-28 1668B 0.10 0.18 ng/L Aqueous
PCB-29 1668B 0.10 <0.10 ng/L Aqueous
PCB-30 1668B 0.10 <0.10 ng/L Aqueous
PCB-31 1668B 0.10 0.20 ng/L Aqueous
PCB-32 Co-Elution 16+32 1668B 0.20 <0.20 ng/L Aqueous
PCB-33 Co-Elution 20+21+33 1668B 0.20 <0.20 ng/L Aqueous
PCB-34 1668B 0.10 <0.10 ng/L Aqueous
PCB-35 1668B 0.10 <0.10 ng/L Agqueous
PCB-36 1668B 0.10 <0.10 ng/L Agqueous
PCB-37 1668B 0.10 <0.10 Est ng/L Aqueous 8
PCB-38 1668B 0.10 <0.10 ng/L Aqueous
PCB-39 1668B 0.10 <0.10 ng/L Aqueous
PCB-40 1668B 0.20 <0.20 ng/L Aqueous
PCB-41 Co-Elution 41+72 1668B 0.40 <0.40 ng/L Aqueous
PCB-42 1668B 0.20 <0.20 ng/L Agqueous
PCB-43 Co-Elution 43+52 1668B 0.40 <0.40 ng/L Aqueous
PCB-44 1668B 0.20 <0.20 ng/L Aqueous
PCB-45 1668B 0.20 <0.20 ng/L Agqueous
PCB-46 1668B 0.20 <0.20 ng/L Agqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100601 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00

PCB-47 1668B 0.20 <0.20 ng/L Aqueous
PCB-48 1668B 0.20 <0.20 ng/L Agqueous
PCB-49 1668B 0.20 <0.20 ng/L Agqueous
PCB-50 1668B 0.20 <0.20 ng/L Aqueous
PCB-51 1668B 0.20 <0.20 ng/L Aqueous
PCB-52 Co-Elution 43+52 1668B 0.20 <0.20 ng/L Aqueous
PCB-53 1668B 0.20 <0.20 ng/L Aqueous
PCB-54 1668B 0.20 <0.20 ng/L Aqueous
PCB-55 1668B 0.20 <0.20 ng/L Aqueous
PCB-56 1668B 2.0 <2.0 ng/L Agqueous
PCB-57 1668B 0.20 <0.20 ng/L Aqueous
PCB-58 Co-Elution 58+67 1668B 0.40 <0.40 ng/L Aqueous
PCB-59 1668B 0.20 <0.20 ng/L Aqueous
PCB-60 1668B 0.20 <0.20 ng/L Aqueous
PCB-61 1668B 0.20 <0.20 ng/L Aqueous
PCB-62 1668B 0.20 <0.20 ng/L Aqueous
PCB-63 1668B 0.20 <0.20 ng/L Aqueous
PCB-64 Co-Elution 64+68 1668B 0.40 <0.40 ng/L Aqueous
PCB-65 Co-Elution 65+75 1668B 0.40 <0.40 ng/L Aqueous
PCB-66 1668B 0.20 <0.20 ng/L Aqueous
PCB-67 Co-Elution 58+67 1668B 0.20 <0.20 ng/L Aqueous
PCB-68 Co-Elution 64+68 1668B 0.20 <0.20 ng/L Aqueous
PCB-69 1668B 0.20 <0.20 ng/L Aqueous
PCB-70 1668B 0.20 <0.20 ng/L Agqueous
PCB-71 1668B 0.20 <0.20 ng/L Aqueous
PCB-72 Co-Elution 41+72 1668B 0.20 <0.20 ng/L Agqueous
PCB-73 1668B 0.20 <0.20 ng/L Agqueous
PCB-74 Co-Elution 74+76 1668B 0.40 <0.40 ng/L Aqueous
PCB-75 Co-Elution 65+75 1668B 0.20 <0.20 ng/L Aqueous
PCB-76 Co-Elution 74+76 1668B 0.20 <0.20 ng/L Agueous
PCB-77 1668B 0.20 <0.20 ng/L Aqueous
PCB-78 1668B 0.20 <0.20 ng/L Aqueous
PCB-79 1668B 0.20 <0.20 ng/L Agqueous
PCB-80 1668B 0.20 <0.20 ng/L Agqueous
PCB-81 1668B 0.20 <0.20 ng/L Aqueous
PCB-82 1668B 0.20 <0.20 ng/L Agqueous
PCB-83 1668B 0.20 <0.20 ng/L Aqueous
PCB-84 1668B 0.20 <0.20 ng/L Aqueous
PCB-85 1668B 0.20 <0.20 ng/L Agqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100601 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00

PCB-86 1668B 0.20 <0.20 ng/L Aqueous
PCB-87 Co-Elution 87+111+116+117 1668B 0.20 <0.20 ng/L Aqueous
PCB-88 1668B 0.20 <0.20 ng/L Agqueous
PCB-89 1668B 0.20 <0.20 ng/L Aqueous
PCB-90 1668B 0.20 <0.20 ng/L Aqueous
PCB-91 1668B 0.20 <0.20 ng/L Aqueous
PCB-92 1668B 0.20 <0.20 ng/L Aqueous
PCB-93 1668B 0.20 <0.20 ng/L Aqueous
PCB-94 1668B 0.20 <0.20 ng/L Aqueous
PCB-95 Co-Elution 95+121 1668B 0.40 <0.40 ng/L Aqueous
PCB-96 1668B 0.20 <0.20 ng/L Aqueous
PCB-97 1668B 0.20 <0.20 ng/L Agqueous
PCB-98 1668B 0.20 <0.20 ng/L Aqueous
PCB-99 1668B 0.20 <0.20 ng/L Aqueous
PCB-100 1668B 0.20 <0.20 ng/L Aqueous
PCB-101 Co-Elution 101+113 1668B 0.40 <0.40 ng/L Agqueous
PCB-102 1668B 0.20 <0.20 ng/L Agueous
PCB-103 1668B 0.20 <0.20 ng/L Aqueous
PCB-104 1668B 0.20 <0.20 ng/L Aqueous
PCB-105 1668B 0.20 <0.20 ng/L Agqueous
PCB-106 1668B 0.20 <0.20 ng/L Aqueous
PCB-107 Co-Elution 107+123 1668B 0.40 <0.40 ng/L Aqueous
PCB-108 1668B 0.20 <0.20 ng/L Aqueous
PCB-109 1668B 0.20 <0.20 ng/L Aqueous
PCB-110 1668B 0.20 <0.20 ng/L Aqueous
PCB-111 Co-Elution 87+111+116+117 1668B 0.20 <0.20 ng/L Agqueous
PCB-112 Co-Elution 112+119 1668B 0.40 <0.40 ng/L Agqueous
PCB-113 Co-Elution 101+113 1668B 0.20 <0.20 ng/L Aqueous
PCB-114 1668B 0.20 <0.20 ng/L Agqueous 10
PCB-115 1668B 0.20 <0.20 ng/L Aqueous
PCB-116 Co-Elution 87+111+116+117 1668B 0.20 <0.20 ng/L Aqueous
PCB-117 Co-Elution 87+111+116+117 1668B 0.20 <0.20 ng/L Aqueous
PCB-118 1668B 0.20 <0.20 ng/L Agqueous
PCB-119 Co-Elution 112+119 1668B 0.20 <0.20 ng/L Aqueous
PCB-120 1668B 0.20 <0.20 ng/L Aqueous
PCB-121 Co-Elution 95+121 1668B 0.20 <0.20 ng/L Agqueous
PCB-122 1668B 0.20 <0.20 ng/L Agqueous
PCB-123 Co-Elution 107+123 1668B 0.20 <0.20 ng/L Aqueous
PCB-124 1668B 0.20 <0.20 ng/L Agueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100601 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00

PCB-125 1668B 0.20 <0.20 ng/L Aqueous
PCB-126 1668B 0.20 <0.20 ng/L Agqueous
PCB-127 1668B 0.20 <0.20 ng/L Agqueous
PCB-128 1668B 0.20 <0.20 ng/L Aqueous
PCB-129 1668B 0.20 <0.20 ng/L Aqueous
PCB-130 1668B 0.20 <0.20 ng/L Agqueous
PCB-131 Co-Elution 131+133 1668B 0.40 <0.40 ng/L Agqueous 10
PCB-132 Co-Elution 132+153 1668B 0.40 <0.40 ng/L Agqueous
PCB-133 Co-Elution 131+133 1668B 0.20 <0.20 ng/L Agqueous
PCB-134 1668B 0.20 <0.20 ng/L Agqueous
PCB-135 1668B 0.20 <0.20 ng/L Aqueous
PCB-136 1668B 0.20 <0.20 ng/L Agqueous
PCB-137 1668B 0.20 <0.20 ng/L Aqueous
PCB-138 Co-Elution 138+163 1668B 0.40 <0.40 ng/L Aqueous
PCB-139 1668B 0.20 <0.20 ng/L Aqueous
PCB-140 1668B 0.20 <0.20 ng/L Aqueous 10
PCB-141 1668B 0.20 <0.20 ng/L Agueous
PCB-142 1668B 0.20 <0.20 ng/L Aqueous
PCB-143 1668B 0.20 <0.20 ng/L Aqueous
PCB-144 1668B 0.20 <0.20 ng/L Aqueous
PCB-145 1668B 0.20 <0.20 ng/L Aqueous
PCB-146 1668B 0.20 <0.20 ng/L Aqueous 10
PCB-147 1668B 0.20 <0.20 ng/L Aqueous
PCB-148 1668B 0.20 <0.20 ng/L Aqueous
PCB-149 1668B 0.20 0.20 ng/L Aqueous
PCB-150 1668B 0.20 <0.20 ng/L Agueous
PCB-151 1668B 0.20 <0.20 ng/L Aqueous
PCB-152 1668B 0.20 <0.20 ng/L Aqueous
PCB-153 Co-Elution 132+153 1668B 0.20 <0.20 ng/L Aqueous
PCB-154 1668B 0.20 <0.20 ng/L Aqueous
PCB-155 1668B 0.20 <0.20 ng/L Aqueous
PCB-156 1668B 0.20 <0.20 ng/L Aqueous
PCB-157 1668B 0.20 <0.20 ng/L Agqueous
PCB-158 Co-Elution 158+160 1668B 0.40 <0.40 ng/L Aqueous
PCB-159 1668B 0.20 <0.20 ng/L Aqueous
PCB-160 Co-Elution 158+160 1668B 0.20 <0.20 ng/L Agqueous
PCB-161 1668B 0.20 <0.20 ng/L Agqueous
PCB-162 1668B 0.20 <0.20 ng/L Agueous
PCB-163 Co-Elution 138+163 1668B 0.20 <0.20 ng/L Agqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20100601 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00
PCB-164 1668B 0.20 <0.20 ng/L Aqueous
PCB-165 1668B 0.20 <0.20 ng/L Agqueous
PCB-166 1668B 0.20 <0.20 ng/L Agqueous
PCB-167 1668B 0.20 <0.20 ng/L Aqueous
PCB-168 1668B 0.20 0.27 ng/L Aqueous
PCB-169 1668B 0.20 <0.20 ng/L Agqueous
PCB-170 1668B 0.20 <0.20 ng/L Agueous
PCB-171 1668B 0.20 <0.20 ng/L Agueous
PCB-172 1668B 0.20 <0.20 ng/L Aqueous
PCB-173 1668B 0.20 <0.20 ng/L Agqueous
PCB-174 1668B 0.20 <0.20 ng/L Aqueous
PCB-175 Co-Elution 175+182 1668B 0.40 <0.40 ng/L Aqueous
PCB-176 1668B 0.20 <0.20 ng/L Aqueous
PCB-177 1668B 0.20 <0.20 ng/L Aqueous
PCB-178 1668B 0.20 <0.20 ng/L Aqueous
PCB-179 1668B 0.20 <0.20 ng/L Agueous
PCB-180 Co-Elution 180+193 1668B 0.40 <0.40 ng/L Agqueous
PCB-181 1668B 0.20 <0.20 ng/L Aqueous
PCB-182 Co-Elution 175+182 1668B 0.20 <0.20 ng/L Aqueous
PCB-183 1668B 0.20 <0.20 ng/L Agqueous
PCB-184 1668B 0.20 <0.20 ng/L Aqueous 10
PCB-185 1668B 0.20 <0.20 ng/L Aqueous
PCB-186 1668B 0.20 <0.20 ng/L Aqueous
PCB-187 1668B 0.20 <0.20 ng/L Aqueous
PCB-188 1668B 0.20 <0.20 ng/L Aqueous
PCB-189 1668B 0.20 <0.20 ng/L Agueous
PCB-190 1668B 0.20 <0.20 ng/L Aqueous
PCB-191 1668B 0.20 <0.20 ng/L Aqueous
PCB-192 1668B 0.20 <0.20 ng/L Agqueous
PCB-193 Co-Elution 180+193 1668B 0.20 <0.20 ng/L Agueous
PCB-194 1668B 0.40 <0.40 ng/L Aqueous
PCB-195 1668B 0.40 <0.40 ng/L Aqueous
PCB-196 1668B 0.40 <0.40 ng/L Agqueous 10
PCB-197 1668B 0.40 <0.40 ng/L Agqueous
PCB-198 1668B 0.40 <0.40 ng/L Aqueous
PCB-199 1668B 0.40 <0.40 ng/L Aqueous 10
PCB-200 1668B 0.40 <0.40 ng/L Aqueous
PCB-201 1668B 0.40 <0.40 ng/L Aqueous
PCB-202 1668B 0.40 <0.40 ng/L Agueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100601 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00

PCB-203 1668B 0.40 <0.40 ng/L Aqueous

PCB-204 1668B 0.40 <0.40 ng/L Agqueous 10

PCB-205 1668B 0.40 <0.40 ng/L Agqueous

PCB-206 1668B 0.40 <0.40 ng/L Agqueous

PCB-207 1668B 0.40 <0.40 ng/L Aqueous

PCB-208 1668B 0.40 <0.40 ng/L Aqueous

PCB-209 1668B 0.40 <0.40 ng/L Agueous
Pharmaceuticals and Personal care products by LC/MS/MS

Acetaminophen 1694 2350 <2350 ng/L Aqueous

Caffeine 1694 1180 <1180 ng/L Aqueous

Carbamazepine 1694 118 254 ng/L Aqueous

Codeine 1694 240 <240 ng/L Agueous

Cotinine 1694 118 <118 ng/L Aqueous 10

Diphenhydramine 1694 118 864 ng/L Aqueous

Ibuprofen 1694 2350 <2350 ng/L Agueous 6

Pimozide 1694 941 <941 ng/L Aqueous

Roxithromycin 1694 94 <94 ng/L Aqueous

Sulfamethoxazole 1694 118 2420 ng/L Aqueous

Triclosan 1694 4700 <4700 ng/L Aqueous 6

Venlafaxine 1694 118 273 ng/L Aqueous
Phenoxy Herbicides by SM6640

2,45-T 6640B 0.30 <0.30 pg/L Aqueous

2,4-D 6640B 0.10 <0.10 ua/L Aqueous

2,4-DB 6640B 2.48 <2.48 pa/L Aqueous 12

3,5-Dichlorobenzoic acid 6640B 0.30 <0.30 ua/L Aqueous

Acifluorfen 6640B 0.20 <0.20 pa/L Aqueous

Dicamba 6640B 0.30 <0.30 pa/L Aqueous

Dichloroprop 6640B 0.30 <0.30 ua/L Aqueous

Dinoseb 6640B 0.30 <0.30 ua/L Aqueous

MCPA 6640B 149 <149 ug/L Aqueous 12

MCPP 6640B 60 <60 pg/L Aqueous

Pentachlorophenol 6640B 0.10 <0.10 pg/L Agqueous

Picloram 6640B 0.60 <0.60 pg/L Agqueous

Silvex 6640B 0.10 <0.10 pg/L Agqueous

Triclopyr 6640B 0.30 <0.30 ua/L Aqueous
Polychlorinated Naphthalenes by GC/HRMS

1,4-Dichloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous

1,5-Dichloronaphthalene PCN by HRMS 1 <1 ng/L Agqueous

Total Named Dichloronaphthalene PCN by HRMS 2 <2 ng/L Agueous

Total Dichloronaphthalene PCN by HRMS 2 <2 ng/L Aqueous
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Analytical Report
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Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00
123-Trichloronaphthalene PCN by HRMS 1 <1 ng/L Agueous
Total Named Trichloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
Total Trichloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
1256-Tetrachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
2367/1234-Tetrachloronaphthalene PCN by HRMS 2 <2 ng/L Aqueous
Total Named Tetrachloronaphthalene PCN by HRMS 3 <3 ng/L Aqueous
Total Tetrachloronaphthalene PCN by HRMS 3 <3 ng/L Aqueous
12357-Pentachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
12367-Pentachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
12358-Pentachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
Total Named Pentachloronaphthalene PCN by HRMS 3 <3 ng/L Aqueous
Total Pentachloronaphthalene PCN by HRMS 3 <3 ng/L Aqueous
123567/123467-Hexachloronaphthalene PCN by HRMS 2 <2 ng/L Aqueous
123568-Hexachloronaphthalene PCN by HRMS 1 <1 ng/L Agqueous
123578-Hexachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
124578/124568-Hexachloronaphthalene PCN by HRMS 2 <2 ng/L Aqueous
123678-Hexachloronaphthalene PCN by HRMS 1 <1 ng/L Agqueous
Total Named Hexachloronaphthalene PCN by HRMS 7 <7 ng/L Agqueous
Total Hexachloronaphthalene PCN by HRMS 7 <7 ng/L Aqueous
1234567-Heptachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
1234568-Heptachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
Total Named Heptachloronaphthalene PCN by HRMS 2 <2 ng/L Aqueous
Total Heptachloronaphthalene PCN by HRMS 2 <2 ng/L Agueous
Semi-Volatiles Organic Compounds by GC/MS - SB737 Micro Shakeout
Octamethylcyclotetrasiloxane 8270 D 7 <7 Est pg/L Aqueous 3,8
Decamethylcyclopentasiloxane 8270 D 16 <16 Est pg/L Aqueous 3,8
Musk Indane 8270 D 1 <1 ug/L Aqueous
Musk Xylene 8270 D 1 <1 pg/L Aqueous
Musk Tibetene 8270 D 1 <1 pg/L Agqueous
Musk Ketone 8270 D 1 <1 pg/L Agqueous
Myclobutanil 8270 D 1 <1 pa/L Agqueous
Prochloraz 8270 D 1 <1 pg/L Agqueous 3
Semi-Volatiles Organic Compounds by GC/MS - SB737
1,2,4,5-Tetrachlorobenzene 8270 D 490 <490 Est ng/L Agqueous 11,17
1,2,4-Trichlorobenzene 8270 D 10 64 Est ng/L Aqueous 11
1,2-Dichlorobenzene 8270 D 24 <24 Est ng/L Aqueous 511
1,3-Dichlorobenzene 8270 D 490 <490 Est ng/L Agueous 511
1,4-Dichlorobenzene 8270 D 24 <24 Est ng/L Agueous 511
1-Methylphenanthrene 8270 D 122 <122 ng/L Aqueous 17
1-Methylpyrene 8270 D 10 <10 Est ng/L Aqueous 8
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Analytical Report
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| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00

2,3,4,5-Tetrachlorophenol 8270 D 24 <24 ng/L Aqueous
2,3,5,6-Tetrachlorophenol 8270 D 490 <490 Est ng/L Agqueous 8
2,4,5-Trichlorophenol 8270 D 24 47 Est ng/L Aqueous
2,4,6-Trichlorophenol 8270 D 24 <24 ng/L Aqueous
2,4-Dichlorophenol 8270 D 24 <24 ng/L Aqueous
2,4-Dimethylphenol 8270 D 10 <10 Est ng/L Aqueous 4
2,4-Dinitrophenol 8270 D 490 <490 Est ng/L Aqueous 8
2,4-Dinitrotoluene 8270 D 122 <122 ng/L Aqueous 17
2,6-Dichlorophenol 8270 D 10 <10 ng/L Aqueous
2,6-Dinitrotoluene 8270 D 24 <24 ng/L Aqueous 17
2-Chloronaphthalene 8270 D 490 <490 ng/L Aqueous 17
2-Chlorophenol 8270 D 24 <24 Est ng/L Aqueous 4,511
2-Methylphenol 8270 D 10 108 Est ng/L Aqueous 4,5
2-Nitrophenol 8270 D 122 <122 ng/L Aqueous

4,4-DDD 8270 D 24 <24 ng/L Agqueous

4,4°-DDE 8270 D 24 <24 ng/L Agqueous

4,4-DDT 8270 D 24 <24 ng/L Agqueous
4,6-Dinitro-2-methylphenol 8270 D Void Aqueous 13
4-Bromophenyl phenylether 8270 D 24 <24 ng/L Aqueous 17
4-Chloro-3-methylphenol 8270 D 122 <122 Est ng/L Aqueous 4
4-Chlorophenyl phenylether 8270 D 24 <24 ng/L Aqueous 17
4-Methylphenol (p-Cresol) 8270 D 122 <122 Est ng/L Aqueous 4,5
Acenaphthene 8270 D 10 <10 ng/L Aqueous 17
Acenaphthylene 8270 D 10 <10 ng/L Aqueous 17
Alachlor 8270 D 24 <24 ng/L Aqueous 16
Aldrin 8270 D 490 <490 Est ng/L Agqueous 8
alpha-BHC [Hexachlorocyclohexane, 8270 D 122 <122 ng/L Agqueous

alpha-]

Anthracene 8270 D 490 <490 Est ng/L Aqueous 11,17
Atrazine 8270 D 122 <122 ng/L Aqueous 16
Azinphos Methyl 8270 D 122 <122 ng/L Aqueous 10,16
Azobenzene 8270 D 24 <24 Est ng/L Aqueous 11,17
Benzo(a)anthracene 8270 D 10 <10 ng/L Aqueous

Benzo(a)pyrene 8270 D 490 <490 ng/L Aqueous
Benzo[b]fluoranthene 8270 D 10 <10 ng/L Agqueous 1
Benzo[g,h,i]perylene 8270 D 122 <122 ng/L Aqueous
Benzo[k]fluoranthene 8270 D 122 <122 ng/L Agqueous

beta-BHC [Hexachlorocyclohexane, beta-] 8270 D 24 <24 ng/L Aqueous

Bifenthrin 8270 D 24 <24 Est ng/L Aqueous 8
Bis(2-Chloroethoxy) methane 8270 D 24 <24 ng/L Aqueous
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001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00

Bis(2-Chloroethyl) ether 8270 D 10 <10 Est ng/L Agueous
Bis(2-chloroisopropyl) ether 8270 D 24 <24 Est ng/L Aqueous
Bis(2-ethylhexyl)adipate 8270 D 490 <490 ng/L Agqueous 10
Bis(2-ethylhexyl)phthalate 8270 D 490 1080 Est ng/L Aqueous 9
Bromacil 8270 D 24 <24 ng/L Aqueous 16
Butachlor 8270 D 24 <24 ng/L Agqueous 16
Butylate 8270 D 490 <490 ng/L Agqueous 16
Butylbenzylphthalate 8270 D 490 <490 ng/L Agqueous 10
Carboxin 8270 D Void Agqueous 15
Chlorobenzilate(a) 8270 D 24 <24 Est ng/L Agqueous 4
Chloroneb 8270 D 490 <490 ng/L Aqueous
Chlorothalonil 8270 D 122 <122 ng/L Agqueous
Chlorpropham (CIPC) 8270 D 10 <10 ng/L Aqueous 16
Chlorpyrifos (Dursban) 8270 D 122 <122 ng/L Aqueous 16
Chrysene 8270 D 10 <10 ng/L Aqueous
cis-Chlordane 8270 D 10 <10 ng/L Agqueous
cis-Nonachlor 8270 D 122 <122 ng/L Aqueous 10
Cyanazine 8270 D 490 <490 ng/L Agqueous 16
Cycloate 8270 D 122 <122 ng/L Aqueous 16
Dacthal 8270 D 24 <24 ng/L Aqueous
Decafluorobiphenyl 8270 D 490 <490 Est ng/L Agueous 3,11
delta-BHC [Hexachlorocyclohexane, delta-] 8270 D 490 <490 ng/L Aqueous

Deltamethrin [decamethrin] 8270 D 122 <122 Est ng/L Aqueous 8,11
Diazinon 8270 D 490 <490 ng/L Aqueous 16
Dibenz[a,h]anthracene 8270 D 122 <122 ng/L Agqueous
Dibenzofuran 8270 D 122 <122 ng/L Aqueous 17
Dichlorvos 8270 D 122 <122 ng/L Aqueous 16
Dieldrin 8270 D 122 <122 Est ng/L Aqueous 8
Diethylphthalate 8270 D 490 <490 ng/L Aqueous 17
Dimethoate 8270 D Void Agueous 18
Dimethylphthalate 8270 D 122 <122 ng/L Aqueous 17
di-n-Butylphthalate 8270 D 490 <490 ng/L Aqueous 10,17
Di-n-octylphthalate 8270 D 122 <122 ng/L Aqueous

Diphenamid 8270 D 122 <122 ng/L Aqueous 16
Disulfoton 8270 D Void Agqueous 13
Endosulfan | 8270 D 10 <10 ng/L Aqueous

Endosulfan Il 8270 D 122 <122 ng/L Agqueous

Endosulfan sulfate 8270 D 24 <24 ng/L Aqueous

Endrin 8270 D 122 <122 ng/L Agqueous
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001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00

Endrin Aldehyde 8270 D 122 <122 Est ng/L Agueous 8
EPTC (Eptam) 8270 D 122 <122 ng/L Aqueous 16
Ethoprophos 8270 D 24 <24 ng/L Agqueous 16
Etridiazole 8270 D 490 <490 ng/L Aqueous

Fenamiphos 8270 D Void Aqueous 13
Fenarimol 8270 D 24 <24 ng/L Agqueous 16
Fenvalerate+Esfenvalerate 8270 D 490 <490 ng/L Aqueous 16
Fluoranthene 8270 D 10 <10 ng/L Agqueous

Fluorene 8270 D 10 <10 ng/L Aqueous 17
Fluridone 8270 D 10 <10 ng/L Aqueous 16
Heptachlor 8270 D 24 <24 ng/L Aqueous

Heptachlor epoxide 8270 D 122 <122 ng/L Aqueous
Hexachloro-1,3-Butadiene 8270 D 490 <490 Est ng/L Agqueous 11
Hexachlorobenzene 8270 D 490 <490 Est ng/L Agqueous 11,17
Hexachlorocyclopentadiene 8270D Void Aqueous 18
Hexachloroethane 8270 D 490 <490 Est ng/L Aqueous 3,511
Hexazinone 8270 D 10 <10 ng/L Aqueous 1,16
Imidan (Phosmet) 8270 D 24 <24 ng/L Aqueous 16
Indeno[1,2,3-cd]pyrene 8270 D 24 <24 ng/L Aqueous

Isodrin 8270 D 490 <490 ng/L Aqueous 17
Isophorone 8270 D 122 <122 ng/L Aqueous

Kelthane (Dicofol) 8270 D 980 <980 ng/L Aqueous 17
Lambda-cyhalothrin 8270 D 122 <122 ng/L Aqueous

Lindane 8270 D 24 <24 ng/L Aqueous

Malathion 8270 D 490 <490 ng/L Aqueous 16
Methoxychlor 8270 D 24 <24 ng/L Aqueous

Methyl paraoxon 8270 D 122 <122 ng/L Aqueous 10,16
Methyl Parathion 8270 D 490 <490 ng/L Agqueous 10,16
Metolachlor 8270 D 24 <24 ng/L Aqueous 16
Metribuzin 8270 D Void Agueous 18
MGK-264 8270 D 240 <240 ng/L Aqueous 16
Mirex 8270 D 10 <10 ng/L Aqueous

Molinate 8270 D 10 <10 ng/L Aqueous 16
Naphthalene 8270 D 122 <122 Est ng/L Agqueous 11
Napropamide 8270 D 24 <24 ng/L Agqueous 16
Nitrobenzene 8270 D 122 <122 ng/L Aqueous
n-Nitroso-di-n-dipropylamine 8270 D 122 <122 Est ng/L Aqueous 4,511
Norflurazon 8270 D 24 <24 ng/L Aqueous 16
Octachlorostyrene 8270 D 122 <122 ng/L Agqueous 17

20100601AR.PDF 04/13/2011 11:25 Page 17 of 22



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20100601 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00
Oxychlordane 8270 D 490 <490 ng/L Agueous
Oxyfluorfen 8270 D 122 <122 ng/L Aqueous
Pebulate 8270 D 24 <24 ng/L Aqueous 16
Pendimethalin 8270 D 24 <24 ng/L Aqueous 16
Pentachlorobenzene 8270 D 490 <490 Est ng/L Aqueous 11,17
Pentachloronitrobenzene 8270D 24 <24 ng/L Aqueous 17
Pentachlorophenol 8270 D 490 <490 ng/L Aqueous 2,10
Pentachlorophenyl methyl ether 8270 D 24 <24 ng/L Agqueous 17
[pentachloroanisole, 2,3,4,5,6-]
Permethrin 8270 D 240 <240 Est ng/L Aqueous 8
Phenanthrene 8270 D 24 <24 ng/L Aqueous 17
Phenol 8270 D Void Aqueous 13
Phosdrin (Mevinphos) 8270 D 24 <24 Est ng/L Aqueous 8,16
Pronamide 8270 D 122 <122 ng/L Aqueous 16
Propachlor 8270 D 24 <24 ng/L Aqueous 16
Propazine 8270 D 122 <122 ng/L Aqueous 16
p-Terphenyl 8270 D 122 <122 ng/L Agqueous
Pyrene 8270 D 10 <10 ng/L Aqueous
Pyriproxyfen 8270 D 49 <49 ng/L Aqueous 16
Simazine 8270 D 122 <122 Est ng/L Aqueous 8
Tebuthiuron 8270 D 490 <490 Est ng/L Agueous 4,16
Terbacil 8270 D 24 <24 ng/L Aqueous 16
Terbufos 8270 D 24 <24 ng/L Aqueous 16
Tetrachlorvinphos 8270 D 122 <122 ng/L Aqueous 16
trans-Chlordane 8270 D 10 <10 ng/L Aqueous
trans-Nonachlor 8270 D 24 <24 Est ng/L Aqueous 8
Triadimefon 8270 D 10 <10 ng/L Agqueous 16
Tricyclazole 8270 D 24 <24 ng/L Aqueous 16
Trifluralin 8270 D 24 <24 ng/L Aqueous 16
Tris-(1,1-dimethylethyl)phenol, 2,4,6- 8270 D 10 <10 Est ng/L Aqueous 8
[Alkofen B]
Vernolate 8270 D 24 <24 ng/L Agqueous 16
Steroids and Hormones by HRGC/HRMS - SB737
beta-Sitosterol 1698 Void Aqueous 19
Cholesterol 1698 Void Aqueous 19
Coprostanol 1698 Void Agqueous 19
Diethylstilbestrol 1698 Void Aqueous 19
Stigmastanol 1698 Void Aqueous 19
17a-Estradiol 1698 Void Aqueous 19
17R-Estradiol 1698 Void Agueous 19

20100601AR.PDF
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Sampling Event: 20100601 SB 737 - City of Corvallis

Analytical Report

Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 07/14/2010 07:15:00
17a-Ethynyl Estradiol 1698 Void Agueous 19
Estriol 1698 Void Aqueous 19
Estrone 1698 Void Agqueous 19

20100601AR.PDF

04/13/2011 11:25

Page 19 of 22



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report
Sampling Event: 20100601 SB 737 - City of Corvallis

Sample/ Result Comments

1) Analyte found in the method blank. The sample result is not detected. The data integrity is not affected.
2) Calibration failed the method acceptance criteria but passed the Alternate Criteria as outlined in the SOP. The data is not impacted.
3) CCV biased high but the sample result is Non-Detect. Data integrity is not affected.
4) CCV biased low. The sample results may also be biased low.
5) Compounds estimated due to failures of associated Internal Standard in calibration points and the ICV.
6) Due to the matrix interference labeled compound diluted below detectable level. Samples processed using external calibration. Data
quality is not affected.
7) Holding time exceeded. See case narrative for resample.
8) ICV outside acceptance limits.
9) LCSs failed high. The sample result may be biased high.
10) LCs failed high. The sample result was Non-Detect.
11) LCS failed low. The sample result may be biased low.
12) Limit of quantitation raised due to matrix interference.
13) No valid LOQv for analyte.
14) Site resampled. The samples were past the method holding time when the analyte was added.
15) The analyte was not recovered in the Blank Spike so the result is voided.
16) The associated surrogate recovery failed high, but due to the 10x dilution factor the data are not impacted.
17) The associated surrogate recovery failed low, but due to the 10x dilution factor the data are not impacted.
18) Void - Invalid Calibration.
19) Void: sample lost at lab.
20100601AR.PDF 04/13/2011 11:25
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100601 SB 737 - City of Corvallis

Oregon Department of Environmental Quality
Laboratory and Environmental Assessment Division Chain of Custody Record *

¥ Office Use Only *
Sampling Event Name Z SB 737 - City of Corvallis Sampling Event #: 2 Ol O%O ( Page ’ of 5
DEQ10-LAB-0031-QAPP/
QTime Code *: 41743 QAPP/SAP #*: DEQ10-LAB-0032-SAP Report Recipients *:  City of Corvallis / Lori Pillsbury (DEQ)

Sampling Event Collector (s) *: :/\'\rw\c. <.’:—>/r\ (l(k; ¢, N dapee 6’0 @) Sampling Agency °: C*Jn\ 2] C (L;.I JCJ- Qs :\BCJ
— )

Project Manager and Contact #:  Lori Pillsbury, 503-693-5735 Expected Turnaround Time (Default 45 days) *: Default
Sample Information Bottle Numbers
E ® i - Sample Class "' pate * Qc Type * 755 ™ X X X X
= s Sub-Project ** Time Matrix ** ™ o X X X X
oo ig]i0] S [T [Mowco[Xi2au xaad] xaaye xui6
19790 |city of Corvaliis STP, effluent Yo
v 2071 067 [ [Mun. Eff. 2448 | o33 Xt LIUBIXCZHD| X 2YF [ K2 T4

Event Comments: ¥ Sleyoid e - +l'D CNONES analyze d on "i'{n«?\}/'; \n Casp 20IDOSR=2 )‘ayr LAL: BB
Chain of Custody H
Relinquished By: Agency/Company , _ Date/Time Received by: Agency/Company Date/Time Location

U SN Rhone Shefpirdf70i0 0800  [O\NUATY L XA = l14ll0 1020

Rev. 1.4 5-Oct-09 DEQOG-LAB-0054-FORM \ COC - Generic
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report
Sampling Event: 20100601 SB 737 - City of Corvallis

Oregon Department of Environmental Quality
Laboratory and Environmental Assessment Division Field Data Record :

= T Office Use Only ©
Sampling Event Name 4 SB 737 - City of Corvallis Sampling Event #: Q—O (O O Lo ( Page 2 of 3
QTime Code *: 41743 QAPP/SAP #*: DEQ10-LAB-0032-SAP Report Recipients *:  City of Corvallis / Lori Pillsbury (DEQ)
» < 2 . % [ 3 \
Sampling Event Collector (s) " ‘-)XKV\‘L<§\K\'L\C\: c \\-’r\l s¢Cosun SamplingAgency®: (1 o (Cpruellls LD
Project Manager and Contact #' Lori Pillsbury, 503-693-5735 Expected Turnaround Time(DLfault 45 days) 8 Default
Sample Information Field Data
i N Date®  |QCType ® =& Temp pH TRC
E__ LASAR 1D # Station Name i T i A S ma/L
o 7tffio| 3 19, 79 (6.6
l 19790 |City of Corvallis STP, effluent 7 e Comanent.
g7 | —
item Comment:
itern Comment:
itern Comment:
itern Comment:
itern Comment:
pH Meter #: s eter <0. ac® Instrument Thst. rue Cor | Control
Initials Time Temp. __Reading Diff. {y/n) Check # Initials Date Time | Reading | Value % Rec Limit
7 Cond. Low: $7%
g 4 Cond. High: <7%
10 pH (LIS):
7 Turb. Low: $5%
g 4 Turb. Mid: <5%
a.
10 Turb. High: <5%
Rev.1.0 12-Mar-09 DEQO6-LAB-0054-FORM \ Field Data - Generic
End Report
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20100737

Analytical Report

SB 737 - City of Corvallis

Sampling Event: 20100737

Report to: Pillsbury, Lori, Oregon Department of Environmental Quality Print Date: 04/13/2011

This report was reviewed for technical accuracy in the analytical departments.

The signatory below has reviewed the report for completeness and has approved it for final release.

Sarah Rockwell, Project Coordinator

State of Oregon
Department of
Environmental
Quality

Laboratory & Environmental
Assessment Division
3150 NW 229 Ave - Suite 150
Hillshoro, OR 97124
Phone: (503) 693-5700
(800) 452-4011
Fax:  (503) 693-4999

www.deq.state.or.us



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report
Sampling Event: 20100737 SB 737 - City of Corvallis

The official signed report is retained on file by the laboratory. All unsigned and electronic copies of this report are unofficial copies of the official
document. The title page of the report bears the name of the primary document recipient. Questions as to the integrity of the data contained in
this report should be directed first to the report's primary recipient and second to the laboratory. The laboratory maintains all raw data and records
from which this report has been generated for a period of no less than five years. Additional electronic and/or printed copies of this report can be
obtained by contacting the laboratory.

The DEQ Laboratory employs in its operations standard analytical methods that have been adopted by governing agencies for their specific
application to sample matrices and regulatory programs of interest. In cases where standard analytical methods have not been promulgated, the
laboratory has developed "in-house" methods which are consistent with best laboratory operating practices that will result in data of a quality
appropriate for the intended use of information. Furthermore, all data has been scrutinized for adherence to established Quality Assurance/Quality
Control (QA/QC) guidelines. Unless otherwise noted, the information contained in this report meets all the aforementioned requirements as
documented in the laboratory's Quality Assurance Manual and Standard Operating Procedures. Specific deviations from these requirements are
noted, as appropriate, in this report. Questions or concerns regarding the contents of this report can be addressed by contacting the DEQ
laboratory at 503.693.5700.

Sampling Event Specific Information:

Benzotrichloride is included on the Persistent Priority Pollutant (P3) list; however, this compound undergoes rapid hydrolysis in water. This analyte
could not be measured by the DEQ laboratory and therefore is not reported.

The analytical data reported here is supplemental to Sampling Event(s): 20100601, 20100583

Att:  Request for Analysis Sample Collector:
City of Corvallis, Corvallis, City of

cc: Corvallis, City of , Corvallis, City of
DEQ Laboratory File Analytical Laboratories:

Corvallis, City of
Oregon Department of Environmental Quality

20100737AR.PDF 04/13/2011 14:31 Page 2 of 7



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100737 SB 737 - City of Corvallis

Sampling Event Summary

Sampling Subproject:
2071 (41743) Senate Bill 737

Sample Summary
Item QA Station Sample Matrix Sample Date / Time
001 S 19790 Corvallis STP, effluent Municipal Effluent 09-Aug-2010 08:30:00

Key to QA/QC Types
S = Sample

20100737AR.PDF 04/13/2011 14:31 Page 3 of 7



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20100737 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 08/09/2010 08:30:00
Perfluorinated Alkyl Acids (PFAA/PFSA) by LC/MS/MS
Perfluoroheptanoic acid PFAA/PESA 2.0 <2.0 pg/L Agqueous
Perfluorononanoic acid PFAA/PFSA 2.0 <1.0 pg/L Aqueous
Perfluorooctane sulfonamide PFAA/PFSA 2.0 <1.0 ua/L Aqueous
Perfluorooctanesulfonic acid PFAA/PESA 2.0 <2.0 pa/L Aqueous
Perfluorooctanoic acid PFAA/PFSA 2.0 <2.0 pa/L Aqueous
Perfluoropentanoic Acid PFAA/PFSA 2.0 <2.0 pg/L Aqueous
Perfluorohexanoic Acid PFAA/PFSA 2.0 <2.0 ug/L Aqueous
Perfluorodecanoic Acid PFAA/PFSA 2.0 <2.0 ug/L Aqueous
Perfluoroundecanoic Acid PFAA/PFSA 2.0 <2.0 pg/L Agqueous 1
Perfluorododecanoic Acid PFAA/PFSA 2.0 <2.0 ug/L Aqueous
Perfluorobutanesulfonic Acid PFAA/PFSA 2.0 <2.0 pg/L Aqueous 1
Perfluorohexanesulfonic Acid PFAA/PFSA 2.0 <2.0 pg/L Agqueous
Perfluoroheptanesulfonic Acid PFAA/PESA 2.0 <2.0 ua/L Aqueous
Perfluorodecanesulfonic Acid PFAA/PESA 5.0 <5.0 pa/L Aqueous
Field parameters
Field pH, by Corvallis, City of 150.1 NA 6.84 SuU Agueous
Field Temperature, by Corvallis, City of 2550 B NA 211 °C Aqueous
Total Residual Chlorine, by Corvallis, City 4500-Cl G 0.02 0.13 mg/L Aqueous
of
Organics
Organic Compounds by Direct Injection UPLC/MS/MS-SB737
Hexachlorophene 8321 2 <2 pa/L Aqueous

20100737AR.PDF
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100737 SB 737 - City of Corvallis

Sample/ Result Comments

1) LCS failed high. The sample result was Non-Detect.

20100737AR.PDF 04/13/2011 14:31 Page 5 of 7



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100737 SB 737 - City of Corvallis

Oregon Department of Environmental Quality
Laboratory and Environmental Assessment Division Chain of Custody Record !

¥ Office Use Only ¥

Sampling Event #: QO { (_‘ Ong

Sampling Event Name *: 58 737 - City of Corvallis

Page ( of 2

Report Recipients *:  City of Corvallis / Lori Pillsbury (DEQ)

samping ageny: Ciler o0 CGoa (lis P2

DEQI0-LAB-0031-QAPP]

QTime Code ™: QAPP/SAP #': DEQ10-LAB-0032-5AP

41743

A
sampling Event Collector (s) *: S\ﬁm\ e  Sin c,\z,\,\‘ &

Project Manager and Contact #-

Lori Pilisbury, 503-693-5735

Expected Turnaround Time (Default 45 days) B, Default
Sample Information Bottle Numbers 7
£ 3 5 sample Class pate™ | acType™ 7SS TH x X x
& | LASARID # Station Name
= sub-Praject Time Matrix ** ™ X X X X X
oy
Grab V7 }[ [ D — - — — — —
‘ 19790 |City of Corvaliis STP, effluent /; " }0 e
2071 | @y |Mun. B Saaudage]l — | — | =
Event Comments:
Chain of Custody **
Relinquished By: Agency/Company Date/Time Received by: Agency/Company Date/Time Location
X SSAL G u‘[(:’-»' al i ?/4///, oqlS 9 = _"Lt\ D SN Koo 1lozs
J ‘ O
Rev. 1.4 5-Oct-09 DEQO6-LAB-D0S4-FORM \ COC - Generic
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20100737 SB 737 - City of Corvallis

Oregon Department of Environmental Quality
Laboratory and Environmental Assessment Division Field Data Record s
TR ¥ Office Use Only ©
Sampling Event Name 2 SB 737 - City of Corvallis Sampling Event #: a 9 ( ®) O ?%ﬂ Page ;L of :2
QTime Code *: 41743 QAPP/SAP #*: DEQ10-LAB-0032-SAP Report Recipients " City of Corvallis / Lori Pillsbury (DEQ)
Sampling Event Collector (s) & (’:75\(\&\(«? Cﬁl‘(\ (,&(.,L‘/’ Sampling Agency e, Cr\'\ ‘:-{ (}'; ¢ ,(J | o D(,J
Project Manager and Contact #': Lori Pillsbury, 503-693-5735 Expected Turnaround Time (D:bfault 45 days) % Default
Sample Information Field Data
pate® [QCType" ST Temp pH TRC
E, LAsar 1D # Y Station Name ! Time ﬂﬂ::m nl » c s, ma/L
C sy -
i 1 g%}/@ — 2’\\ (i‘g“{ Ol)ﬁ
\ 19790 |City of Corvallis STP, effluent et oy
Q30| =
Item Comment
itemn Comment:
item Comment
itern Comment:
itern Comment
—_————_——_— g —
pH Meter #: G Meter 0130 ac ™| Instrument nst. Tue ~or tr
S Initials Time _Temp. Readin Diff. 4@ Check _— Initials Date Time Reading | Value | _% Rec Limit
7\ : Cond. Low: > = <7%
E 4 " Cond. High: \_\(/_,// = <7%
10 />& pH (US): [_—
/// ===l Turb. Low: == <5%
§ 3 ==y B Turb. Mid: s | =5%
10 Turb. High: <5%
fev. 10 12-Mar-09 DEQO6-LAR-DOS4-F ORM \ Field Data - Generlc

End Report
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Analytical Report

SB 737 - City of Corvallis

Sampling Event: 20101114

Report to: Pillsbury, Lori, Oregon Department of Environmental Quality Print Date: 04/13/2011

This report was reviewed for technical accuracy in the analytical departments.

The signatory below has reviewed the report for completeness and has approved it for final release.

Sarah Rockwell, Project Coordinator

State of Oregon
Department of
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Quality

Laboratory & Environmental
Assessment Division
3150 NW 229 Ave - Suite 150
Hillshoro, OR 97124
Phone: (503) 693-5700
(800) 452-4011
Fax:  (503) 693-4999

www.deq.state.or.us



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

The official signed report is retained on file by the laboratory. All unsigned and electronic copies of this report are unofficial copies of the official
document. The title page of the report bears the name of the primary document recipient. Questions as to the integrity of the data contained in
this report should be directed first to the report's primary recipient and second to the laboratory. The laboratory maintains all raw data and records
from which this report has been generated for a period of no less than five years. Additional electronic and/or printed copies of this report can be
obtained by contacting the laboratory.

The DEQ Laboratory employs in its operations standard analytical methods that have been adopted by governing agencies for their specific
application to sample matrices and regulatory programs of interest. In cases where standard analytical methods have not been promulgated, the
laboratory has developed "in-house" methods which are consistent with best laboratory operating practices that will result in data of a quality
appropriate for the intended use of information. Furthermore, all data has been scrutinized for adherence to established Quality Assurance/Quality
Control (QA/QC) guidelines. Unless otherwise noted, the information contained in this report meets all the aforementioned requirements as
documented in the laboratory's Quality Assurance Manual and Standard Operating Procedures. Specific deviations from these requirements are
noted, as appropriate, in this report. Questions or concerns regarding the contents of this report can be addressed by contacting the DEQ
laboratory at 503.693.5700.

Sampling Event Specific Information:

Benzotrichloride is included on the Persistent Priority Pollutant (P3) list; however, this compound undergoes rapid hydrolysis in water. This analyte
could not be measured by the DEQ laboratory and therefore is not reported.

Att:  Request for Analysis Sample Collector:
City of Corvallis, Corvallis, City of
cc: Corvallis, City of , Corvallis, City of
DEQ Laboratory File Analytical Laboratories:

Corvallis, City of
Oregon Department of Environmental Quality

20101114AR.PDF 04/13/2011 16:56 Page 2 of 23



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

Sampling Event Summary

Sampling Subproject:
2071 (41743) Senate Bill 737

Sample Summary
Item QA Station Sample Matrix Sample Date / Time
001 S 19790 Corvallis STP, effluent Municipal Effluent ~ 15-Nov-2010 09:30:00

Key to QA/QC Types
S = Sample

20101114AR.PDF 04/13/2011 16:56 Page 3 of 23



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20101114 SB 737 - City of Corvallis

Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00
Perfluorinated Alkyl Acids (PFAA/PFSA) by LC/MS/MS
Perfluoroheptanoic acid PFAA/PESA 2.0 <2.0 pg/L Agqueous
Perfluorononanoic acid PFAA/PFSA 1.0 <1.0 pg/L Aqueous
Perfluorooctane sulfonamide PFAA/PFSA 1.0 <1.0 ua/L Aqueous
Perfluorooctanesulfonic acid PFAA/PESA 2.0 <2.0 pa/L Aqueous
Perfluorooctanoic acid PFAA/PFSA 2.0 <2.0 pa/L Aqueous
Perfluoropentanoic Acid PFAA/PFSA 2.0 <2.0 ug/L Aqueous
Perfluorohexanoic Acid PFAA/PFSA 2.0 <2.0 ug/L Aqueous
Perfluorodecanoic Acid PFAA/PFSA 2.0 <2.0 ug/L Aqueous
Perfluoroundecanoic Acid PFAA/PFSA 2.0 <2.0 pg/L Agqueous 8
Perfluorododecanoic Acid PFAA/PFSA 2.0 <2.0 ug/L Aqueous
Perfluorobutanesulfonic Acid PFAA/PFSA 2.0 <2.0 pg/L Aqueous
Perfluorohexanesulfonic Acid PFAA/PFSA 2.0 <2.0 pg/L Agqueous
Perfluoroheptanesulfonic Acid PFAA/PESA 2.0 <2.0 ua/L Aqueous
Perfluorodecanesulfonic Acid PFAA/PESA 5.0 <5.0 pa/L Aqueous
Field parameters
Field pH, by Corvallis, City of 150.1 NA 6.87 SuU Agueous
Field Temperature, by Corvallis, City of 2550 B NA 18.0 °C Aqueous
Total Residual Chlorine, by Corvallis, City 4500-Cl G 0.02 1.16 mg/L Aqueous
of
General Chemistry
Conductivity 2510B 1 692 pmhos/cm @ 25° C Agqueous
Total Suspended Solids 2540 D 2 mg/L Aqueous
Metals
Metals for WQ Toxics by ICPMS, Total Recoverable
Total Recoverable Antimony 200.8 0.30 0.43 pg/L Aqueous
Total Recoverable Arsenic 200.8 0.25 2.09 pg/L Agueous
Total Recoverable Barium 200.8 2.0 14.3 pg/L Aqueous
Total Recoverable Beryllium 200.8 0.10 <0.10 pa/L Agueous
Total Recoverable Cadmium 200.8 0.10 <0.10 pa/L Aqueous
Total Recoverable Chromium 200.8 1.0 2.7 pg/L Aqueous
Total Recoverable Copper 200.8 15 5.0 Mg/L Aqueous
Total Recoverable Lead 200.8 0.20 0.30 pg/L Aqueous
Total Recoverable Nickel 200.8 1.0 3.1 pg/L Agqueous
Total Recoverable Selenium 200.8 2.0 <2.0 pg/L Agqueous
Total Recoverable Silver 200.8 0.10 <0.10 pg/L Aqueous
Total Recoverable Thallium 200.8 0.10 <0.10 pg/L Aqueous
Total Recoverable Zinc 200.8 5.0 24.2 pg/L Aqueous
Total Recoverable Calcium 200.8 0.20 18.6 mg/L Aqueous

20101114AR.PDF
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report

Sampling Event: 20101114 SB 737 - City of Corvallis

20101114AR.PDF

04/13/2011 16:56

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00
Total Recoverable Magnesium 200.8 0.050 7.74 mg/L Aqueous
Total Recoverable Hardness as CaCO3 200.8 0.75 78.3 mg/L Agueous
Total Recoverable Iron 200.8 150 230 pg/L Aqueous
Total Recoverable Manganese 200.8 2.0 83.6 pg/L Aqueous
Total Methyl Mercury 1630 0.020 0.206 ng/L Aqueous
Organics
Brominated Compounds by UPLC/MS/MS
Hexabromocyclododecane LC/MS-MS 2 <2 ug/L Aqueous
Dioxin and Furans by HRGC/MS, EPA 1613
2,3,7,8-TCDF 1613 0.02 <0.02 ng/L Aqueous
2,3,7,8-TCDF 1613 0.002 <0.002 ng/L as TEQ-EPA  Aqueous
1,2,3,7,8-PeCDF 1613 0.20 <0.20 ng/L Agueous
1,2,3,7,8-PeCDF 1613 0.01 <0.01 ng/L as TEQ-EPA Aqueous
2,3,4,7,8-PeCDF 1613 0.20 <0.20 ng/L Aqueous
2,3,4,7,8-PeCDF 1613 0.1 <0.1 ng/L as TEQ-EPA Aqueous
1,2,3,4,7,8-HXCDF 1613 0.10 <0.10 ng/L Aqueous
1,2,3,4,7,8-HXCDF 1613 0.01 <0.01 ng/L as TEQ-EPA Aqueous
1,2,3,6,7,8-HXCDF 1613 0.20 <0.20 ng/L Aqueous
1,2,3,6,7,8-HXCDF 1613 0.02 <0.02 ng/L as TEQ-EPA  Aqueous
2,3,4,6,7,8-HXCDF 1613 0.20 <0.20 ng/L Aqueous
2,3,4,6,7,8-HXCDF 1613 0.02 <0.02 ng/L as TEQ-EPA  Aqueous
1,2,3,7,8,9-HXCDF 1613 0.20 <0.20 ng/L Aqueous
1,2,3,7,8,9-HXCDF 1613 0.02 <0.02 ng/L as TEQ-EPA  Aqueous
1,2,3,4,6,7,8-HpCDF 1613 0.10 <0.10 ng/L Aqueous
1,2,3,4,6,7,8-HpCDF 1613 0.001 <0.001 ng/L as TEQ-EPA Aqueous
1,2,3,4,7,8,9-HpCDF 1613 0.10 <0.10 ng/L Aqueous
1,2,3,4,7,8,9-HpCDF 1613 0.001 <0.001 ng/L as TEQ-EPA Aqueous
OCDF 1613 0.40 <0.40 ng/L Aqueous
OCDF 1613 0.0004 <0.0004 ng/L as TEQ-EPA  Aqueous
2,3,7,8-TCDD 1613 0.02 <0.02 ng/L Aqueous
2,3,7,8-TCDD 1613 0.02 <0.02 ng/L as TEQ-EPA  Aqueous
1,2,3,7,8-PeCDD 1613 0.10 <0.10 ng/L Aqueous
1,2,3,7,8-PeCDD 1613 0.05 <0.05 ng/L as TEQ-EPA  Aqueous
1,2,3,4,7,8-HxCDD 1613 0.10 <0.10 ng/L Aqueous
1,2,3,4,7,8-HXCDD 1613 0.01 <0.01 ng/L as TEQ-EPA Aqueous
1,2,3,6,7,8-HxCDD 1613 0.10 <0.10 ng/L Aqueous
1,2,3,6,7,8-HxCDD 1613 0.01 <0.01 ng/L as TEQ-EPA Aqueous
1,2,3,7,8,9-HxCDD 1613 0.20 <0.20 ng/L Aqueous
1,2,3,7,8,9-HxCDD 1613 0.02 <0.02 ng/L as TEQ-EPA  Aqueous
1,2,3,4,6,7,8-HpCDD 1613 0.20 <0.20 ng/L Aqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00
1,2,3,4,6,7,8-HpCDD 1613 0.002 <0.002 ng/L as TEQ-EPA  Aqueous
OCDD 1613 0.40 <0.40 ng/L Agqueous
OCDD 1613 0.0004 <0.0004 ng/L as TEQ-EPA  Aqueous
Total 2,3,7,8-Substituted Dioxin/Furans 1613 Non-detect Aqueous
Total 2,3,7,8-Substituted Dioxin/Furans 1613 Non-detect Agqueous
Organic Compounds by Direct Injection UPLC/MS/MS-SB737
2,4-D 8321 10 <10 ug/L Aqueous
Bis (tributyltin) oxide [TBTO, 8321 2 <2 pg/L Agqueous
hexabutyldistannoxane]
Chlorodecone (Kepone) 8321 2 <2 pg/L Aqueous
Fipronil 8321 10 <10 pa/L Aqueous
Galaxolide [HHCB] 8321 10 <10 pa/L Agueous
Hexachlorophene 8321 2 <2 pa/L Aqueous
Imazapyr 8321 10 <10 pg/L Aqueous
Tetrabromobisphenol A [TBBPA] 8321 100 <100 ug/L Aqueous
Triclopyr 8321 10 <10 pg/L Aqueous
Triclosan 8321 70 <70 pg/L Aqueous
Organic compounds by LC/MS/MS
Acetochlor 8321 98 <98 ng/L Aqueous 15
Alachlor 8321 98 <98 ng/L Agqueous 15
Ametryn 8321 39 <39 ng/L Agqueous 15
Aminocarb 8321 39 <39 Est ng/L Aqueous 9,15
Atrazine 8321 39 <39 ng/L Aqueous 15
Azinphos Methyl 8321 200 <200 ng/L Aqueous 15
Baygon 8321 39 <39 ng/L Aqueous 15
Carbaryl 8321 49 <49 ng/L Agueous 15
Carbofuran 8321 39 <39 ng/L Aqueous 15
DEET 8321 49 53 Est ng/L Aqueous 13
Diuron 8321 39 48 Est ng/L Aqueous 13
Fluometuron 8321 39 <39 ng/L Agqueous 15
Imazapyr 8321 390 <390 Est ng/L Aqueous 6,15
Imidacloprid 8321 200 <200 ng/L Aqueous 15
Linuron 8321 39 <39 ng/L Aqueous 15
Methomyl 8321 39 <39 ng/L Aqueous 15
Metolachlor 8321 98 <98 ng/L Agueous 15
Metribuzin 8321 39 <39 ng/L Agueous 15
Mexacarbate 8321 39 <39 Est ng/L Aqueous 9,15
Neburon 8321 49 <49 ng/L Aqueous 15
Oxyamy! 8321 39 <39 ng/L Agqueous 15
Prometon 8321 39 <39 ng/L Aqueous 15
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20101114 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00
Prometryn 8321 39 <39 ng/L Aqueous 15
Propazine 8321 39 <39 ng/L Aqueous 15
Propiconazole 8321 200 <200 ng/L Agqueous 15
Pyraclostrobin 8321 39 <39 ng/L Agqueous 15
Siduron 8321 39 <39 ng/L Aqueous 15
Simazine 8321 39 <39 ng/L Agqueous 15
Simetryn 8321 39 <39 ng/L Agqueous 15
Terbutryne 8321 39 <39 ng/L Agqueous 15
Terbutylazine 8321 39 <39 ng/L Agqueous 15
PBDE Congeners by HRGC/HRMS, EPA 1614

PBDE-7 1614 0.10 <0.10 ng/L Agqueous

PBDE-15 1614 0.10 <0.10 ng/L Aqueous

PBDE-17 1614 0.10 0.12 ng/L Aqueous

PBDE-28 1614 0.10 0.14 ng/L Aqueous

PBDE-30 1614 0.10 <0.10 ng/L Aqueous 3
PBDE-47 1614 4.99 6.36 ng/L Aqueous

PBDE-49 1614 0.40 <0.40 ng/L Agqueous 8
PBDE-66 1614 0.10 <0.10 ng/L Aqueous

PBDE-71 1614 0.10 <0.10 ng/L Aqueous 8
PBDE-77 1614 0.20 <0.20 ng/L Aqueous

PBDE-85 1614 2.0 <2.0 ng/L Agqueous

PBDE-99 1614 4.99 <4.99 ng/L Aqueous

PBDE-100 1614 2.0 <2.0 ng/L Aqueous

PBDE-119 1614 0.10 <0.10 ng/L Aqueous

PBDE-126 1614 0.10 <0.10 ng/L Agqueous

PBDE-138 1614 0.10 <0.10 ng/L Agqueous

PBDE-139 1614 0.10 <0.10 ng/L Agqueous

PBDE-140 1614 0.20 <0.20 ng/L Aqueous

PBDE-153 1614 2.0 <2.0 ng/L Aqueous

PBDE-154 1614 2.0 <2.0 ng/L Agqueous

PBDE-156 Co-Elution 156+169 1614 0.20 <0.20 ng/L Agqueous

PBDE-169 Co-Elution 156+169 1614 Co-elution Agqueous

PBDE-171 1614 0.20 <0.20 ng/L Aqueous

PBDE-180 1614 0.20 <0.20 ng/L Aqueous

PBDE-183 1614 0.20 <0.20 ng/L Agueous

PBDE-184 1614 0.20 <0.20 ng/L Agqueous

PBDE-191 1614 0.20 <0.20 ng/L Aqueous

PBDE-196 1614 0.40 <0.40 ng/L Aqueous

PBDE-197 1614 0.20 <0.20 ng/L Aqueous

PBDE-201 1614 0.20 <0.20 ng/L Aqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Sampling Event: 20101114 SB 737 - City of Corvallis

Analytical Report

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00
PBDE-203 1614 0.20 <0.20 ng/L Aqueous
PBDE-204 1614 0.20 <0.20 ng/L Agqueous
PBDE-205 1614 0.40 <0.40 ng/L Agqueous
PBDE-206 1614 0.40 <0.40 ng/L Aqueous
PBDE-207 1614 0.80 <0.80 ng/L Aqueous
PBDE-208 1614 0.40 <0.40 ng/L Agqueous
PBDE-209 1614 10.0 <10.0 ng/L Aqueous
PCB Congeners by HRGC/HRMS, EPA 1668B

PCB-16 Co-Elution 16+32 1668B 0.20 <0.20 ng/L Agqueous

PCB-17 1668B 0.10 <0.10 ng/L Agqueous

PCB-18 1668B 0.10 0.19 ng/L Aqueous

PCB-19 1668B 0.10 <0.10 ng/L Aqueous

PCB-20 Co-Elution 20+21+33 1668B 0.30 <0.30 ng/L Aqueous

PCB-21 Co-Elution 20+21+33 1668B Co-elution Aqueous

PCB-22 1668B 0.10 <0.10 ng/L Aqueous

PCB-23 1668B 0.10 <0.10 ng/L Aqueous

PCB-24 1668B 0.10 <0.10 Est ng/L Aqueous 9
PCB-25 1668B 0.10 <0.10 ng/L Aqueous

PCB-26 1668B 0.10 <0.10 ng/L Agqueous

PCB-27 1668B 0.10 <0.10 ng/L Agqueous

PCB-28 1668B 0.10 0.16 ng/L Aqueous

PCB-29 1668B 0.10 <0.10 ng/L Aqueous

PCB-30 1668B 0.10 <0.10 ng/L Aqueous

PCB-31 1668B 0.10 0.22 ng/L Aqueous

PCB-32 Co-Elution 16+32 1668B Co-elution Aqueous

PCB-33 Co-Elution 20+21+33 1668B Co-elution Aqueous

PCB-34 1668B 0.10 <0.10 ng/L Agqueous

PCB-35 1668B 0.10 <0.10 ng/L Aqueous 8
PCB-36 1668B 0.10 <0.10 ng/L Agqueous

PCB-37 1668B 0.10 <0.10 Est ng/L Aqueous 6,8
PCB-38 1668B 0.10 <0.10 ng/L Aqueous

PCB-39 1668B 0.10 <0.10 ng/L Aqueous

PCB-40 1668B 0.20 <0.20 ng/L Aqueous

PCB-41 Co-Elution 41+72 1668B 0.40 <0.40 ng/L Aqueous

PCB-42 1668B 0.20 <0.20 ng/L Agueous

PCB-43 Co-Elution 43+52 1668B 0.40 <0.40 Est ng/L Aqueous 9
PCB-44 1668B 0.20 <0.20 ng/L Agqueous

PCB-45 1668B 0.20 <0.20 ng/L Aqueous

PCB-46 1668B 0.20 <0.20 ng/L Agqueous

PCB-47 1668B 0.20 <0.20 ng/L Agqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis
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Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00
PCB-48 1668B 0.20 <0.20 ng/L Aqueous
PCB-49 1668B 0.20 <0.20 ng/L Agqueous
PCB-50 1668B 0.20 <0.20 ng/L Agqueous
PCB-51 1668B 0.20 <0.20 ng/L Aqueous
PCB-52 Co-Elution 43+52 1668B Co-zmution Est ng/L Aqueous 9
PCB-53 1668B 0.20 <0.20 ng/L Aqueous
PCB-54 1668B 0.20 <0.20 ng/L Aqueous
PCB-55 1668B 0.20 <0.20 ng/L Aqueous
PCB-56 1668B 2.0 <2.0 ng/L Aqueous
PCB-57 1668B 0.20 <0.20 ng/L Aqueous
PCB-58 Co-Elution 58+67 1668B 0.40 <0.40 ng/L Aqueous
PCB-59 1668B 0.20 <0.20 ng/L Agqueous
PCB-60 1668B 0.20 <0.20 ng/L Aqueous
PCB-61 1668B 0.20 <0.20 ng/L Aqueous
PCB-62 1668B 0.20 <0.20 ng/L Aqueous
PCB-63 1668B 0.20 <0.20 ng/L Aqueous
PCB-64 Co-Elution 64+68 1668B 0.40 <0.40 ng/L Agqueous
PCB-65 Co-Elution 65+75 1668B 0.40 <0.40 ng/L Agqueous
PCB-66 1668B 0.20 <0.20 ng/L Aqueous
PCB-67 Co-Elution 58+67 1668B Co-elution Aqueous
PCB-68 Co-Elution 64+68 1668B Co-elution Aqueous
PCB-69 1668B 0.20 <0.20 ng/L Aqueous
PCB-70 1668B 0.20 <0.20 ng/L Aqueous
PCB-71 1668B 0.20 <0.20 ng/L Agqueous
PCB-72 Co-Elution 41+72 1668B Co-elution Aqueous
PCB-73 1668B 0.20 <0.20 ng/L Aqueous
PCB-74 Co-Elution 74+76 1668B 0.40 <0.40 ng/L Agqueous
PCB-75 Co-Elution 65+75 1668B Co-elution Aqueous
PCB-76 Co-Elution 74+76 1668B Co-elution Aqueous
PCB-77 1668B 0.20 <0.20 ng/L Agqueous
PCB-78 1668B 0.20 <0.20 ng/L Aqueous
PCB-79 1668B 0.20 <0.20 ng/L Aqueous
PCB-80 1668B 0.20 <0.20 ng/L Aqueous
PCB-81 1668B 0.20 <0.20 ng/L Agqueous
PCB-82 1668B 0.20 <0.20 ng/L Aqueous
PCB-83 1668B 0.20 <0.20 ng/L Agqueous
PCB-84 1668B 0.20 <0.20 ng/L Aqueous
PCB-85 1668B 0.20 <0.20 ng/L Aqueous
PCB-86 1668B 0.20 <0.20 ng/L Agqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00

PCB-87 Co-Elution 87+111+116+117 1668B 0.20 <0.20 ng/L Agueous

PCB-88 1668B 0.20 <0.20 ng/L Agqueous

PCB-89 1668B 0.20 <0.20 ng/L Agqueous

PCB-90 1668B 0.20 <0.20 ng/L Agqueous

PCB-91 1668B 0.20 <0.20 ng/L Aqueous

PCB-92 1668B 0.20 <0.20 ng/L Aqueous

PCB-93 1668B 0.20 <0.20 ng/L Aqueous

PCB-94 1668B 0.20 <0.20 ng/L Aqueous 18
PCB-95 Co-Elution 95+121 1668B 0.20 <0.20 ng/L Aqueous

PCB-96 1668B 0.20 <0.20 ng/L Aqueous 18
PCB-97 1668B 0.20 <0.20 ng/L Aqueous

PCB-98 1668B 0.20 <0.20 ng/L Agqueous

PCB-99 1668B 0.20 <0.20 ng/L Agqueous

PCB-100 1668B 0.20 <0.20 ng/L Aqueous 18
PCB-101 Co-Elution 101+113 16688 0.20 <0.20 ng/L Agueous

PCB-102 1668B 0.20 <0.20 ng/L Agueous

PCB-103 1668B 0.20 <0.20 ng/L Aqueous 18
PCB-104 1668B 0.20 <0.20 ng/L Aqueous 18
PCB-105 1668B 0.20 <0.20 ng/L Aqueous 18
PCB-106 1668B 0.20 <0.20 ng/L Aqueous 8
PCB-107 Co-Elution 107+123 1668B 0.40 <0.40 ng/L Aqueous

PCB-108 1668B 0.20 <0.20 ng/L Aqueous

PCB-109 1668B 0.20 <0.20 ng/L Aqueous 8
PCB-110 1668B 0.20 <0.20 ng/L Aqueous

PCB-111 Co-Elution 87+111+116+117 1668B Co-elution Aqueous

PCB-112 Co-Elution 112+119 1668B 0.40 <0.40 ng/L Agqueous

PCB-113 Co-Elution 101+113 1668B Co-elution Agqueous

PCB-114 1668B 0.20 <0.20 ng/L Aqueous

PCB-115 1668B 0.20 <0.20 ng/L Aqueous 8
PCB-116 Co-Elution 87+111+116+117 1668B Co-elution Agueous

PCB-117 Co-Elution 87+111+116+117 1668B Co-elution Agueous

PCB-118 1668B 0.20 <0.20 ng/L Aqueous 18
PCB-119 Co-Elution 112+119 1668B Co-elution Aqueous

PCB-120 1668B 0.20 <0.20 ng/L Agqueous

PCB-121 Co-Elution 95+121 1668B Co-elution Aqueous

PCB-122 1668B 0.20 <0.20 ng/L Aqueous 18
PCB-123 Co-Elution 107+123 1668B Co-elution Agqueous

PCB-124 1668B 0.20 <0.20 ng/L Agueous

PCB-125 1668B 0.20 <0.20 ng/L Agueous 8
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00

PCB-126 1668B 0.20 <0.20 ng/L Aqueous
PCB-127 1668B 0.20 <0.20 ng/L Aqueous 8,18
PCB-128 1668B 0.20 <0.20 ng/L Agqueous
PCB-129 1668B 0.20 <0.20 ng/L Aqueous
PCB-130 1668B 0.20 <0.20 ng/L Aqueous
PCB-131 Co-Elution 131+133 1668B 0.40 <0.40 ng/L Aqueous
PCB-132 Co-Elution 132+153 1668B 0.40 <0.40 ng/L Agqueous
PCB-133 Co-Elution 131+133 1668B Co-elution Aqueous
PCB-134 1668B 0.20 <0.20 ng/L Aqueous
PCB-135 1668B 0.20 <0.20 ng/L Aqueous
PCB-136 1668B 0.20 <0.20 ng/L Aqueous
PCB-137 1668B 0.20 <0.20 ng/L Agqueous
PCB-138 Co-Elution 138+163 1668B 0.40 <0.40 ng/L Aqueous
PCB-139 1668B 0.20 <0.20 ng/L Agqueous
PCB-140 1668B 0.20 <0.20 ng/L Aqueous
PCB-141 1668B 0.20 <0.20 ng/L Aqueous
PCB-142 1668B 0.20 <0.20 ng/L Aqueous
PCB-143 1668B 0.20 <0.20 ng/L Aqueous
PCB-144 1668B 0.20 <0.20 ng/L Aqueous
PCB-145 1668B 0.20 <0.20 ng/L Aqueous
PCB-146 1668B 0.20 <0.20 ng/L Aqueous
PCB-147 1668B 0.20 <0.20 ng/L Aqueous
PCB-148 1668B 0.20 <0.20 ng/L Aqueous
PCB-149 1668B 0.20 <0.20 ng/L Aqueous
PCB-150 1668B 0.20 <0.20 ng/L Aqueous
PCB-151 1668B 0.20 <0.20 ng/L Aqueous
PCB-152 1668B 0.20 <0.20 ng/L Aqueous
PCB-153 Co-Elution 132+153 1668B Co-elution Aqueous
PCB-154 1668B 0.20 <0.20 ng/L Aqueous
PCB-155 1668B 0.20 <0.20 ng/L Aqueous
PCB-156 1668B 0.20 <0.20 ng/L Aqueous
PCB-157 1668B 0.20 <0.20 ng/L Aqueous
PCB-158 Co-Elution 158+160 1668B 0.40 <0.40 ng/L Aqueous
PCB-159 1668B 0.20 <0.20 ng/L Agqueous
PCB-160 Co-Elution 158+160 1668B Co-elution Aqueous
PCB-161 1668B 0.20 <0.20 ng/L Aqueous
PCB-162 1668B 0.20 <0.20 ng/L Aqueous
PCB-163 Co-Elution 138+163 1668B Co-elution Aqueous
PCB-164 1668B 0.20 <0.20 ng/L Aqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20101114 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00
PCB-165 1668B 0.20 <0.20 ng/L Aqueous
PCB-166 1668B 0.20 <0.20 ng/L Agqueous
PCB-167 1668B 0.20 <0.20 ng/L Agqueous
PCB-168 1668B 0.20 <0.20 ng/L Agqueous
PCB-169 1668B 0.20 <0.20 ng/L Aqueous
PCB-170 1668B 0.20 <0.20 ng/L Agqueous
PCB-171 1668B 0.20 <0.20 ng/L Agueous
PCB-172 1668B 0.20 <0.20 ng/L Agueous
PCB-173 1668B 0.20 <0.20 ng/L Aqueous
PCB-174 1668B 0.20 <0.20 ng/L Agqueous
PCB-175 Co-Elution 175+182 1668B 0.40 <0.40 ng/L Aqueous
PCB-176 1668B 0.20 <0.20 ng/L Agqueous
PCB-177 1668B 0.20 <0.20 ng/L Aqueous
PCB-178 1668B 0.20 <0.20 ng/L Aqueous
PCB-179 1668B 0.20 <0.20 ng/L Aqueous
PCB-180 Co-Elution 180+193 1668B 0.40 <0.40 ng/L Agqueous 8
PCB-181 1668B 0.20 <0.20 ng/L Agueous
PCB-182 Co-Elution 175+182 1668B Co-elution Aqueous
PCB-183 1668B 0.20 <0.20 ng/L Aqueous
PCB-184 1668B 0.20 <0.20 ng/L Agqueous
PCB-185 1668B 0.20 <0.20 ng/L Aqueous
PCB-186 1668B 0.20 <0.20 ng/L Aqueous
PCB-187 1668B 0.20 <0.20 ng/L Aqueous
PCB-188 1668B 0.20 <0.20 ng/L Aqueous
PCB-189 1668B 0.20 <0.20 ng/L Aqueous
PCB-190 1668B 0.20 <0.20 ng/L Agueous
PCB-191 1668B 0.20 <0.20 ng/L Aqueous
PCB-192 1668B 0.20 <0.20 ng/L Aqueous
PCB-193 Co-Elution 180+193 1668B Co-elution Aqueous
PCB-194 1668B 0.40 <0.40 ng/L Aqueous
PCB-195 1668B 0.40 <0.40 ng/L Aqueous
PCB-196 1668B 0.40 <0.40 ng/L Aqueous
PCB-197 1668B 0.40 <0.40 ng/L Agqueous
PCB-198 1668B 0.40 <0.40 ng/L Agqueous 8
PCB-199 1668B 0.40 <0.40 ng/L Aqueous
PCB-200 1668B 0.40 <0.40 ng/L Aqueous
PCB-201 1668B 0.40 <0.40 ng/L Aqueous
PCB-202 1668B 0.40 <0.40 ng/L Aqueous
PCB-203 1668B 0.40 <0.40 ng/L Agueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00

PCB-204 1668B 0.40 <0.40 ng/L Aqueous
PCB-205 1668B 0.40 <0.40 ng/L Agqueous
PCB-206 1668B 0.40 <0.40 ng/L Agqueous
PCB-207 1668B 0.40 <0.40 ng/L Aqueous
PCB-208 1668B 0.40 <0.40 ng/L Aqueous
PCB-209 1668B 0.40 <0.40 ng/L Aqueous
Pharmaceuticals and Personal care products by LC/MS/MS
Acetaminophen 1694 2180 <2180 ng/L Aqueous
Caffeine 1694 1090 5310 ng/L Aqueous
Carbamazepine 1694 109 218 ng/L Aqueous
Codeine 1694 220 <220 ng/L Agqueous
Cotinine 1694 109 230 ng/L Aqueous
Diphenhydramine 1694 109 652 ng/L Aqueous
Ibuprofen 1694 2180 <2180 ng/L Aqueous
Pimozide 1694 871 <871 ng/L Aqueous
Roxithromycin 1694 87 <87 ng/L Aqueous
Sulfamethoxazole 1694 109 2750 ng/L Aqueous
Triclosan 1694 4350 <4350 ng/L Aqueous
Venlafaxine 1694 109 287 ng/L Aqueous
Phenoxy Herbicides by SM6640
2,45-T 6640B 0.29 <0.29 pg/L Aqueous
2,4-D 6640B 0.10 <0.10 pg/L Aqueous
2,4-DB 6640B 0.58 1.94 pg/L Aqueous
3,5-Dichlorobenzoic acid 6640B 0.29 <0.29 pa/L Agqueous
Acifluorfen 6640B 0.38 <0.38 pa/L Aqueous 10
Dicamba 6640B 0.29 <0.29 pa/L Aqueous
Dichloroprop 6640B 0.29 <0.29 pa/L Aqueous
Dinoseb 6640B 0.29 <0.29 ua/L Aqueous
MCPA 6640B 19 <19 ua/L Aqueous
MCPP 6640B 58 <58 ug/L Aqueous
Pentachlorophenol 6640B 0.10 <0.10 pg/L Aqueous
Picloram 6640B 0.58 <0.58 pg/L Aqueous
Silvex 6640B 0.10 <0.10 pg/L Agqueous
Triclopyr 6640B 0.29 <0.29 pg/L Agqueous
Polychlorinated Naphthalenes by GC/HRMS
1,4-Dichloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
1,5-Dichloronaphthalene PCN by HRMS 1 <1 Est ng/L Aqueous 9
Total Named Dichloronaphthalene PCN by HRMS 2 <2 ng/L Aqueous
Total Dichloronaphthalene PCN by HRMS 2 <2 ng/L Agueous
123-Trichloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
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1,6,11,16

Parameter Method LOQ Result Unit Matrix ~ Notes
001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00

Total Named Trichloronaphthalene PCN by HRMS 1 <1 ng/L Agueous

Total Trichloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
1256-Tetrachloronaphthalene PCN by HRMS 1 <1l ng/L Aqueous
2367/1234-Tetrachloronaphthalene PCN by HRMS 2 <2 ng/L Aqueous

Total Named Tetrachloronaphthalene PCN by HRMS 3 <3 ng/L Aqueous

Total Tetrachloronaphthalene PCN by HRMS 3 <3 ng/L Aqueous
12357-Pentachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
12367-Pentachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
12358-Pentachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous

Total Named Pentachloronaphthalene PCN by HRMS 3 <3 ng/L Aqueous

Total Pentachloronaphthalene PCN by HRMS 3 <3 ng/L Aqueous
123567/123467-Hexachloronaphthalene PCN by HRMS 2 <2 ng/L Aqueous
123568-Hexachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
123578-Hexachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous
124578/124568-Hexachloronaphthalene PCN by HRMS 2 <2 ng/L Aqueous
123678-Hexachloronaphthalene PCN by HRMS 1 <1 ng/L Aqueous

Total Named Hexachloronaphthalene PCN by HRMS 7 <7 ng/L Agqueous

Total Hexachloronaphthalene PCN by HRMS 7 <7 ng/L Aqueous
1234567-Heptachloronaphthalene PCN by HRMS 1 <1Est ng/L Agueous 19
1234568-Heptachloronaphthalene PCN by HRMS 1 <1 Est ng/L Aqueous 19
Total Named Heptachloronaphthalene PCN by HRMS 2 <2 Est ng/L Aqueous 19
Total Heptachloronaphthalene PCN by HRMS 2 <2 Est ng/L Aqueous 19

Semi-Volatiles Organic Compounds by GC/MS - SB737 Micro Shakeout

Octamethylcyclotetrasiloxane 8270 D 7 <7 Est pa/L Aqueous
Decamethylcyclopentasiloxane 8270 D 16 <16 Est pg/L Aqueous

Musk Indane 8270 D 1 <1 ug/L Aqueous

Musk Xylene 8270 D 1 <1 ug/L Aqueous

Musk Tibetene 8270 D 1 <1 pg/L Aqueous

Musk Ketone 8270 D 1 <1 pg/L Agqueous

Myclobutanil 8270 D 1 <1 pg/L Agqueous

Prochloraz 8270 D 1 <1 pa/L Agqueous

Semi-Volatiles Organic Compounds by GC/MS - SB737

1,2,4,5-Tetrachlorobenzene 8270 D 400 <400 est ng/L Agqueous
1,2,4-Trichlorobenzene 8270 D 8.0 <8.0 est ng/L Agqueous
1,2-Dichlorobenzene 8270 D Void Aqueous 20
1,3-Dichlorobenzene 8270D Void Aqueous 20
1,4-Dichlorobenzene 8270 D Void Agueous 20
1-Methylphenanthrene 8270 D 100.0 <100.0 ng/L Aqueous
1-Methylpyrene 8270 D 8.0 <8.0 est ng/L Aqueous 7
2,3,4,5-Tetrachlorophenol 8270 D 20.0 57.9 est ng/L Agueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00

2,3,5,6-Tetrachlorophenol 8270 D 400 <400 est ng/L Agueous 16
2,4,5-Trichlorophenol 8270 D 20.0 35.7 est ng/L Aqueous 16
2,4,6-Trichlorophenol 8270 D 20.0 <20.0 est ng/L Agqueous 16
2,4-Dichlorophenol 8270 D 20.0 <20.0 est ng/L Aqueous 5,16,17
2,4-Dimethylphenol 8270 D 8.0 <8.0 est ng/L Aqueous 16,17
2,4-Dinitrophenol 8270 D Void Aqueous 20
2,4-Dinitrotoluene 8270 D 100.0 <100.0 ng/L Aqueous
2,6-Dichlorophenol 8270 D 8.0 163 est ng/L Aqueous 4,16,17
2,6-Dinitrotoluene 8270 D 20.0 <20.0 ng/L Agqueous
2-Chloronaphthalene 8270 D 400 <400 ng/L Aqueous

2-Chlorophenol 8270 D Void Aqueous 20
2-Methylphenol 8270 D Void Agqueous 20
2-Nitrophenol 8270 D 100.0 <100.0 est ng/L Agqueous 6,16,17
4,4°-DDD 8270 D 20.0 <20.0 est ng/L Aqueous 14
4.4°-DDE 8270 D 20.0 <20.0 est ng/L Aqueous 14

4,4’ -DDT 8270 D 20.0 <20.0 est ng/L Agqueous 14
4,6-Dinitro-2-methylphenol 8270 D Void Agqueous 21
4-Bromophenyl phenylether 8270 D 20.0 <20.0 ng/L Aqueous
4-Chloro-3-methylphenol 8270 D 100.0 <100.0 est ng/L Aqueous 5,16,17
4-Chlorophenyl phenylether 8270 D 20.0 <20.0 ng/L Aqueous

4-Methylphenol (p-Cresol) 8270 D Void Aqueous 20
Acenaphthene 8270 D 8.0 <8.0 ng/L Aqueous

Acenaphthylene 8270 D 8.0 <8.0 ng/L Agueous

Alachlor 8270 D 20.0 <20.0 ng/L Agqueous 15
Aldrin 8270 D 400 <400 est ng/L Aqueous 14
alpha-BHC [Hexachlorocyclohexane, 8270 D 100.0 <100.0 est ng/L Agqueous 14
alpha-]

Anthracene 8270 D 400 <400 ng/L Aqueous

Atrazine 8270 D 100.0 <100.0 ng/L Aqueous 15
Azinphos Methyl 8270 D Void Aqueous 20
Azobenzene 8270 D 20.0 <20.0 ng/L Agqueous
Benzo(a)anthracene 8270 D 8.0 <8.0 est ng/L Agqueous 7
Benzo(a)pyrene 8270 D 400 <400 ng/L Aqueous
Benzo[b]fluoranthene 8270 D 8.0 <8.0 ng/L Agqueous
Benzolg,h,i]perylene 8270 D 100.0 <100.0 ng/L Aqueous
Benzo[K]fluoranthene 8270 D 100.0 <100.0 ng/L Aqueous

beta-BHC [Hexachlorocyclohexane, beta-] 8270 D 20.0 <20.0 est ng/L Aqueous 14
Bifenthrin 8270 D 20.0 <20.0 est ng/L Aqueous
Bis(2-Chloroethoxy) methane 8270 D 20.0 <20.0 est ng/L Aqueous

Bis(2-Chloroethyl) ether 8270 D Void Agueous 20
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00

Bis(2-chloroisopropyl) ether 8270 D Void Agueous 20
Bis(2-ethylhexyl)adipate 8270 D 400 <400 est ng/L Agqueous 7
Bis(2-ethylhexyl)phthalate 8270 D 400 <400 est est ng/L Aqueous 57
Bromacil 8270 D 20.0 <20.0 ng/L Aqueous 15
Butachlor 8270 D 20.0 <20.0 ng/L Aqueous 15
Butylate 8270 D 400 <400 ng/L Agqueous 15
Butylbenzylphthalate 8270 D 400 <400 est ng/L Aqueous 7
Carboxin 8270 D 8.0 <8.0 est ng/L Aqueous 9,11,15
Chlorobenzilate(a) 8270 D 20.0 <20.0 est ng/L Agqueous 14
Chloroneb 8270 D 400 <400 est ng/L Aqueous 14
Chlorothalonil 8270 D 100.0 <100.0 est ng/L Aqueous 6,9,14
Chlorpropham (CIPC) 8270 D 8.0 <8.0 ng/L Aqueous 15
Chlorpyrifos (Dursban) 8270 D 100.0 <100.0 ng/L Aqueous 15
Chrysene 8270 D 8.0 <8.0 est ng/L Aqueous 7
cis-Chlordane 8270 D 8.0 <8.0 est ng/L Aqueous 14
cis-Nonachlor 8270 D 100.0 <100.0 est ng/L Aqueous 14
Cyanazine 8270 D 400 <400 ng/L Aqueous 15
Cycloate 8270 D 100.0 <100.0 ng/L Agqueous 15
Dacthal 8270 D 20.0 <20.0 est ng/L Aqueous 14
Decafluorobiphenyl 8270 D 400 <400 est ng/L Aqueous 9
delta-BHC [Hexachlorocyclohexane, delta-] 8270 D 400 <400 est ng/L Aqueous 14
Deltamethrin [decamethrin] 8270 D 100.0 <100.0 est ng/L Aqueous 6
Diazinon 8270 D 400 <400 est ng/L Aqueous 9,15
Dibenz[a,h]anthracene 8270 D 100.0 <100.0 ng/L Aqueous

Dibenzofuran 8270 D 100.0 <100.0 ng/L Aqueous

Dichlorvos 8270 D 100.0 <100.0 est ng/L Aqueous 6,15
Dieldrin 8270 D 100.0 <100.0 est ng/L Aqueous 14
Diethylphthalate 8270 D 400 <400 ng/L Aqueous

Dimethoate 8270 D 20.0 <20.0 est ng/L Aqueous 6,11,15
Dimethylphthalate 8270 D 100.0 <100.0 ng/L Agueous
di-n-Butylphthalate 8270 D 400 <400 ng/L Aqueous 2
Di-n-octylphthalate 8270 D 100.0 <100.0 ng/L Aqueous

Diphenamid 8270 D 100.0 <100.0 ng/L Aqueous 15
Disulfoton 8270 D Void Aqueous 21
Endosulfan | 8270 D 8.0 <8.0 est ng/L Aqueous 14
Endosulfan Il 8270 D 100.0 <100.0 est ng/L Aqueous 14
Endosulfan sulfate 8270 D 20.0 <20.0 est ng/L Agqueous 14
Endrin 8270 D 100.0 <100.0 est ng/L Aqueous 14
Endrin Aldehyde 8270 D 100.0 <100.0 est ng/L Agqueous 14
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

| Parameter Method LOQ Result Unit Matrix ~ Notes

001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00

EPTC (Eptam) 8270 D 100.0 <100.0 ng/L Agueous 15
Ethoprophos 8270 D 20.0 <20.0 ng/L Aqueous 15
Etridiazole 8270 D 400 <400 est ng/L Aqueous 14
Fenamiphos 8270 D Void Agqueous 21
Fenarimol 8270 D 20.0 <20.0 est ng/L Aqueous 7,15
Fenvalerate+Esfenvalerate 8270 D 400 <400 est ng/L Aqueous 7,15
Fluoranthene 8270 D 8.0 9.6 est ng/L Aqueous 7
Fluorene 8270 D 8.0 15.8 ng/L Aqueous

Fluridone 8270 D 8.0 <8.0 est ng/L Aqueous 7,11,15
Heptachlor 8270 D 20.0 <20.0 est ng/L Aqueous 14
Heptachlor epoxide 8270 D 100.0 <100.0 est ng/L Aqueous 14
Hexachloro-1,3-Butadiene 8270 D 400 <400 est ng/L Aqueous 59
Hexachlorobenzene 8270 D 400 <400 est ng/L Agqueous 9
Hexachlorocyclopentadiene 8270 D Void Aqueous 20
Hexachloroethane 8270 D Void Aqueous 20
Hexazinone 8270 D 8.0 <8.0 ng/L Aqueous 11,15
Imidan (Phosmet) 8270 D Void Agqueous 20
Indeno[1,2,3-cd]pyrene 8270 D 20.0 <20.0 ng/L Agqueous

Isodrin 8270 D 400 <400 ng/L Aqueous

Isophorone 8270 D 100.0 <100.0 ng/L Aqueous

Kelthane (Dicofol) 8270 D 800 <800 est ng/L Agueous
Lambda-cyhalothrin 8270 D 100.0 <100.0 ng/L Aqueous

Lindane 8270 D 20.0 <20.0 est ng/L Agueous 14
Malathion 8270 D 400 <400 est ng/L Aqueous 6,15
Methoxychlor 8270 D 20.0 <20.0 est ng/L Aqueous 7,14
Methyl paraoxon 8270 D 100.0 <100.0 est ng/L Aqueous 5,15
Methyl Parathion 8270 D 400 <400 ng/L Agqueous 15
Metolachlor 8270 D 20.0 <20.0 ng/L Aqueous 15
Metribuzin 8270 D 8.0 <8.0 est ng/L Aqueous 6,11,15
MGK-264 8270 D 200 <200 ng/L Aqueous 15
Mirex 8270 D 8.0 <8.0 est ng/L Aqueous 7,14
Molinate 8270 D 8.0 <8.0 ng/L Agueous 15
Naphthalene 8270 D 100.0 <100.0 ng/L Aqueous

Napropamide 8270 D 20.0 <20.0 ng/L Agqueous 15
Nitrobenzene 8270 D 100.0 <100.0 ng/L Aqueous
n-Nitroso-di-n-dipropylamine 8270 D Void Agqueous 20
Norflurazon 8270 D 20.0 <20.0 ng/L Agqueous 15
Octachlorostyrene 8270 D 100.0 <100.0 ng/L Aqueous

Oxychlordane 8270 D 400 <400 est ng/L Agqueous 14
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001 S (Grab) 19790 - Corvallis STP, effluent , 11/15/2010 09:30:00
Oxyfluorfen 8270 D 100.0 <100.0 est ng/L Aqueous 57
Pebulate 8270 D 20.0 <20.0 ng/L Agqueous 15
Pendimethalin 8270 D 20.0 <20.0 ng/L Aqueous 11,15
Pentachlorobenzene 8270 D 400 <400 est ng/L Agqueous 9
Pentachloronitrobenzene 8270 D 20.0 <20.0 ng/L Aqueous
Pentachlorophenol 8270 D 400 <400 est ng/L Agqueous 5,6,16
Pentachlorophenyl methyl ether 8270 D 20.0 <20.0 ng/L Agqueous
[pentachloroanisole, 2,3,4,5,6-]
Permethrin 8270 D 200 <200 est ng/L Aqueous 7,14
Phenanthrene 8270 D 20.0 <20.0 ng/L Agqueous
Phenol 8270 D Void Agqueous 21
Phosdrin (Mevinphos) 8270 D 20.0 <20.0 est ng/L Aqueous 6,11,15
Pronamide 8270 D 100.0 <100.0 ng/L Aqueous 15
Propachlor 8270 D 20.0 <20.0 ng/L Aqueous 15
Propazine 8270 D 100.0 <100.0 ng/L Aqueous 15
p-Terphenyl 8270 D 100.0 <100.0 est ng/L Aqueous 7
Pyrene 8270 D 8.0 <8.0 est ng/L Aqueous 7
Pyriproxyfen 8270 D 40.0 <40.0 est ng/L Aqueous 57,11,15
Simazine 8270 D 100.0 <100.0 est ng/L Agueous 14
Tebuthiuron 8270 D 400 <400 ng/L Agueous 15
Terbacil 8270 D 20.0 <20.0 ng/L Agueous 15
Terbufos 8270 D 20.0 <20.0 ng/L Agqueous 15
Tetrachlorvinphos 8270 D 100.0 <100.0 ng/L Aqueous 15
trans-Chlordane 8270 D 8.0 <8.0 est ng/L Aqueous 14
trans-Nonachlor 8270 D 20.0 <20.0 est ng/L Aqueous 14
Triadimefon 8270 D 8.0 <8.0 ng/L Aqueous 15
Tricyclazole 8270 D 20.0 <20.0 ng/L Agqueous 11,15
Trifluralin 8270 D 20.0 <20.0 ng/L Aqueous 15
Tris-(1,1-dimethylethyl)phenol, 2,4,6- 8270 D 8.0 <8.0 est ng/L Aqueous 16
[Alkofen B]
Vernolate 8270 D 20.0 <20.0 ng/L Aqueous 15

Steroids and Hormones by HRGC/HRMS - SB737

beta-Sitosterol 1698 240 2930 ng/L Aqueous
Cholesterol 1698 590 9240 ng/L Aqueous
Coprostanol 1698 390 8660 ng/L Aqueous
Diethylstilbestrol 1698 20 <20 ng/L Agqueous 18
Stigmastanol 1698 240 644 ng/L Aqueous
17a-Estradiol 1698 20 <20 ng/L Aqueous
17R3-Estradiol 1698 50 <50 ng/L Aqueous 12
17a-Ethynyl Estradiol 1698 98 <98 ng/L Agueous
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Estriol 1698 240 <240 ng/L Agueous
Estrone 1698 20 63 ng/L Aqueous
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

Sample / Result Comments

1) Analyte found in the method blank. The sample result is less than 10 times the blank value . The sample result may be biased high.
2) Analyte found in the method blank. The sample result is not detected. The data integrity is not affected.
3) CCV biased high but the sample result is Non-Detect. Data integrity is not affected.
4) CCV biased high. The sample results may also be biased high.
5) CCV biased low. The sample results may also be biased low.
6) ICV outside acceptance limits.
7) Internal Standard response was above acceptance criteria. The sample results may be biased low.
8) LCS failed high. The sample result was Non-Detect.
9) LCS failed low. The sample result may be biased low.
10) Limit of quantitation raised due to matrix interference.
11) LOQ is raised due to dropped calibration low point.
12) Reporting limit raised due to dropped low point of calibration.
13) Sample results may be biased due to high surrogate recovery.
14) Sample results may be biased due to low surrogate recovery.
15) Surrogate recovery is high and the sample results are non-detect. The data integrity is not affected.
16) The associated surrogate was not recovered. Sample results may be biased low.

17) The associated surrogate Phenol-d5 was not calibrated. Extraction efficiency is based on the recovery of the other acid surrogate,
2,4,6-Tribromophenol.

18) The labeled compound did not meet recovery criteria; deviations from the recovery criteria do not affect the quantification of the target
analyte.

19) The labeled compound recovery is less than 2.5 percent; the result for the target analyte may be biased.
20) Void - Invalid Calibration.
21) Void: No valid LOQ
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20101114 SB 737 - City of Corvallis

Oregon Department of Environmental Quality

Laboratory and Environmental Assessment Division Chain of Custody Record =
T OMice Use Only ©

sampling Event #: 2/ () // /L/

Sampling Event Name ™ 58 737 - City of Corvallis Page I of 5

DEQ10-LAB-0031-QAPP /

QTime Code *: 41743 QAPP/SAP #': DEQ10-LAB-0032-5AP Report Recipients *:  City of Corvallis / Lori Pillsbury (DEQ)
- = ; NG - ; J T
Sampling Event Collector (s) 5:"'\,,‘\“‘.,-—.{ <"‘\l m:‘(‘-»‘ / e hni<e (.50 Sampling Agency e, " rtea o ( vallis e
Project Manager and Contact #:  Lori Pillsbury, 503-693-5735 Expected Turnaround Time {Default 45 days) 8, Default
Sample Information Bottle Numbers
12 14 15 7SS ™ ;. X
E LASARID # *° Station Name o o _ o Typs = S
= Sub-Project ™’ Time Matrix ** ™ o X X X X
j (< H o~ -
oav |, | )i | S | T8 [Terdt [XIZDA | XizEC |k 32E |k (320G
19790 |City of Corvallis STP, effluent — — = -
; 2071 Ol L0 |Mun. Eff 75 a0 O30 | K (2308 [K( %500 X320 | x 320 #
Event Comments:
Chain of Custody =
Relinquished By: Agency/Company , Date/Time _~Received by: Agency/Company Date/Time Location
F2 o A Conallis[ Wis]ie 1527) [Vaull h\nm-ﬂl«f/; Oed | ulispy a5

Rev. 1.4 5-Oct-09 DEQOG-LAB-0054-FORM \ COC - Generic
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Oregon Department of Environmental Quality
Laboratory and Environmental Assessment Division Field Data Record 3
T Ofice Use Only ©
Sampling Event Name *: 55 737 - City of Corvallis Sampling Event #: 201011} 1—/ Page ?/ of 73
QTime Code *: 41743 QAPP/SAP #': DEQ10-LAB-0032-SAP Report Recipients 5 City of Corvallis / Lori Pillsbury (DEQ)
sampling Event Collector (s) s~} e & e — iR Yontee ooy SamplingAgeney®: () Hw ot Cocva llis MO
Project Manager and Contact #': Lori Pillsbury, 503-693-5735 Expected Turnaround Time (Default 45 days) *: Default
Sample Information Field Data
§ | LasariD#™ Station Name "* Date™ _lacType ™ . T P TRC
= Time Elevation ' e C s ma/L
|\ ¢ r o0 (T ;
Y ,“ \C S 1‘,{ .3: (‘[: .Lf,‘) ? l N (.;_'
19790 |City of Corvallis STP, effluent pope e
r; “l u‘l‘— ——
Item Comment:
itern Comment:
Item Comment:
Item Comment:
itern Comment:
pH Meter # s Meter <0150 ac® Instrument Inst. True or ntrol
Initi; Time Temp. Reading Diff. (y/n) Check il Initials Date Jirfie Reading | Value % Rec Limit
—] Cond. Low: L] <7%
& a et Cond.High:| __— <7%
10 i pH (US):
7 Turb, Tows <5%
8 4 Turb. Mid: T <5%
10 Turb. High: B <5%
Rev. 10 12-Mar-09 DEQOG-LAB-0054-FORM \ Field Data - Generic
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report

Sampling Event: 20101114 SB 737 - City of Corvallis

SB 737 Implementation
Sample Collection Form

2001t 3%

-

Facility Name ) Coelogi el GO NS B
LASAR # ~ (q 350
Sampler Name Chone =a'n L“.C g Velanxe Ezco i
Contact Phone # (this should be a number where you can g = LRy
be reached when the samples arrive at the faborotory) ] ):// - /C’ (e (, 120
Effluent Flow at time of sampling (picase include 9 Ee N TS
appropriote units) / £,°2 Mo ‘;’/i l e
Tracking Information
Preservatives / Filters Bottle # (s) Lot # Method
Nitric Acid (HNOs) — (=810 1 EpA 200.8
Trizma | e T2 ) (Cinu e | PFAA /PFSA
Methyl mercury Bottle T4 O84S\ a2 M | EPA 1630
Total metals Bottle TIM2AYGD (olSe g EPA 200.8
Brown glass 1250 mL = organic methods except
- oN $
bottles (organics) X1 320A-H o4 3(2.% PFAA / PFSA
Perfluorinated compounds 3 PFAA / PFSA
bottle cxo3Fb (Aol

Description of actual sampling, please be specific (i.e.
final effluent as it passed over weir):

sample was grabbed by dipping bottle directly into

3> e . — > (
L _v"n'f\) = Oy \p\&r“ , OV roe WNTE Lx"fk &

‘(\<" ('\v\\ o]

3 /
S\NEH 0

Were methyl-mercury samples collected following ultra-clean sampling techniques described in EPA

Method 16697 If no, please describe any variations.

List and describe any sampling equipment that was utilized other than the equipment provided by DEQ
in the sampling kit. Do not include information on pH, temperature, conductivity, or total residual

chlorine measurements:

_‘(-)

= \

O O <cr

Please describe any other difficulties or special conditions that existed at time of sampling:

\N N

Use back of page if necessary
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Appendix D

Trysting Tree Golf Course Irrigation Pumping System Photographs



Trysting Tree Golf Course, Corvallis, Oregon
Site Photographs 20 May 2013

Photograph No. 1. Irrigation system pump house.

Photograph No. 2. Three groundwater pumps.
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Appendix E

Trysting Tree Golf Course Irrigation System Map
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Appendix F

Meeting Minutes with Oregon Department of Transportation



City of Corvallis
East and West TMDL Alternatives Discussion with ODOT
July 1, 2011
10:30 - 11:45 am
ODOT Corvallis District 4 Office
3700 SW Philomath Blvd.

Summary of Discussion

The meeting began at 10:40 AM.

Meeting Attendees

City of Corvallis: Tom Penpraze
ODOT: Jerry Wolcott, Adam Roberts, Irene Ulm, and Al Heyn (phone)
Kennedy/Jenks: Preston Van Meter, Tyler Anderson, and Tom Pinit

Introductions/Meeting Purpose

The purpose of this meeting is to discuss the proposed East and West Alternatives with
representatives from the Oregon Department of Transportation (ODOT), including: the
potential to “hang” recycled water pipeline on the Harrison Street Bridge; access to the
Orleans Natural Area (NA) from Highway 34; the proposed pipeline crossing across
Highway 34; and potential mitigation partnership opportunities.

Overview of Current Project Status

Preston Van Meter provided a brief summary of the four alternatives, including the North
and South that have been dropped from further consideration, and focused more
detailed discussion on the East and West that are being carried forward. Preston’s
summary included a brief discussion of infrastructure needs associated with each
alternative. Tom Penpraze stated the City’s goal of selecting a single preferred
alternative late this fall. Because ODOT would have nearly no involvement with the West
Alternative, the discussion from this point in the meeting forward was solely on the East
Alternative.

Overview and Discussion of the Corvallis East TMDL Alternative

Willamette River Bridge Pipeline Crossing

Al Heyn (ODOT Bridge Engineer) raised three concerns with respect to “hanging”
recycled water pipeline on the Highway 34 bridges over the Willamette River. Al asked
what diameter pipeline is proposed for conveying recycled water from the City’s
Wastewater Reclamation Plant (WWRP) to the Orleans NA site. Preston and Tyler
Anderson confirmed the pre-design diameter of 18-inch pipe, and potentially up to 24-
inch, depending on whether the Class A treatment plant would be located at the WWRP
or at Trysting Tree Golf Course.
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First, Al noted the pipe diameters were rather large and unusual sizes for hanging on
bridges. The bridge loading rating would need to be re-checked if pipe were to be hung
on them. Second, the Van Buren Street Bridge would likely be considered a historic
structure, and visual or historic resource impacts from hanging pipeline on the bridge
would need to be evaluated. Third, Al suggested using the Harrison Street Bridge for the
pipeline crossing, as it was likely not considered a historic structure and has a load
rating of HS-20, which is higher than the Van Buren Street Bridge. The recycled water
pipeline could also be split into two pipes across the bridge. Bert Hartman or John Roper
(both of ODOT-Salem) would be the contact for the current bridge load rating information
and files. A consultant may need to be hired to perform the load rating work that
accounts for the pipeline.

Preston noted that the Harrison Street Bridge would be the preferred alignment for
hanging a pipeline and that the meeting agenda had incorrectly indicated the Van Buren
Street Bridge for the proposed pipeline crossing.

Jerry Wolcott and Adam Roberts noted a new 8 or 8.5-inch gas pipeline was being
installed south of and parallel to Highway 34 to service the new Oregon State University
(OSU) Energy Center. Preston and Tom Penpraze noted the need to talk with NW
Natural about the proposed gas pipeline.

Adam also stated that ODOT District Bridge Maintenance personnel would need to
permit hanging pipeline on the Harrison Street Bridge. They would need to review design
plans to make sure their crews could still access the bridge and perform their
maintenance activities.

The design team will need to include these potential complications from hanging pipeline
on the Harrison Street Bridge when evaluating the cost/benefit of horizontal directional
drilling (HDD) the recycled water pipeline vs. bridge crossing.

Highway 34 Pipeline Crossing

Jerry summarized ODOT’s short, medium, and long-term plans for realigning the
Highway 34 corridor. ODOT has plans to overlay Highway 34 from the Roche/Wolcott
Road intersection all the way to the Willamette River bridges within the next two years.
Therefore, it would be advantageous to trench and install the pipeline crossing across
Highway 34 from Trysting Tree to the Orleans NA before then.

Because of the uncertainty surrounding ODOT’s timeframe or final design for the
Highway 34 improvements, the City’s best option may be to route the recycled water
pipeline along Susan B. Wilkins Way, which is the pedestrian footpath from the OSU
Boathouse parking lot under the Harrison/Van Buren Street bridges to the Orleans NA.

Adam mentioned the existence of the Old Orleans Settlement archaeological site, which
is near the Willamette River and the Orleans NA site. This is a State Historic
Preservation Office (SHPO) registered site and would require further investigation if the
City’s design infringed on the site. Adam will find out about any existing ODOT reports or
information and relay to Kennedy/Jenks.
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Public Access to Orleans NA

Jerry stated that ODOT will not grant “right-in/right-out” turning access to the Orleans NA
site from the Highway 34 Bypass, as it is a high-traffic, high-speed corridor. The meeting
attendees agreed the better option would be to develop a small parking area by the OSU
Boathouse and walk along Susan B. Wilkins Way under the Harrison/Van Buren Street
bridges to access the Orleans NA site. Additionally, the City could develop a portion of
the waterfront trail along the western boundary of the Orleans NA site and connect to
Berg Park underneath the Highway 34 South Bypass bridge.

Preston noted that Trysting Tree had wanted to flood its property with recycled water to
make the front nine holes more challenging, north of Highway 34. However, the flooding
would likely submerge the new multi-modal path that has been constructed north of
Highway 34. Thus, flooding the culverts north of Highway 34 was no longer an option.

Wetland Mitigation Opportunities

Irene Ulm stated that ODOT is always looking for potential mitigation sites, particularly
for the Roche/Wolcott project. Preston stated a portion of the Orleans NA site would be
used for treatment wetlands, but the remainder of the site could be developed as
mitigation wetlands for credit. The City has a need to mitigate for wetland impacts at the
Airport site, and the Orleans NA site could potentially offset those impacts. The meeting
attendees agreed to keep in contact should any mitigation opportunities or needs arise in
the future.

Action Items
ODOT

e Adam Roberts will check on existing ODOT reports or information regarding the
Old Orleans Settlement archaeological site (completed).

e Irene UIm will send contact information for ODOT wetlands mitigation lead to
Preston (completed).

e ODOT permitting contacts for the project from this point forward will be Dan
Dooley and Ken Lamb.

City of Corvallis and Kennedy/Jenks

e Tom Penpraze will check internally at the City about the natural gas pipeline and
Preston and Tyler will have a follow-up meeting with NW Natural, if necessary.

e Preston Van Meter will follow-up with Irene Ulm about potential wetlands
mitigation opportunities.

e Kennedy/Jenks will follow-up with John Roper from the ODOT bridge section to
discuss potential limits and requirements for hanging a pipe on the Harrison
Street Bridge.

The meeting adjourned at 11:45 AM.
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1725 220th Street St, Suite C-200
Bothell, WA 98021

Phone: 425-205-4930

Fax: 425-205-4931
www.stahelitrenchless.com

1. Horizontal Directional Drilling Construction Feasibility

It is our understanding that the East Alternative CVO consists of the trenchless installation of two pipelines
beneath the Willamette River from the Corvallis Wastewater Reclamation Plant (WWRP) to the Trysting Tree
Golf Course. The two high density polyethylene (HDPE) pipelines are 24 and 8 inches in diameter. We have
been tasked with determining the feasibility of using horizontal directional drilling (HDD) for the proposed
pipeline installation beneath the Willamette River. This analysis includes determination of the key issues
associated with the crossing and discusses each in detail, along with the mitigation measures that may be
utilized to ensure a successful installation.

1.1. HDD Methodology

HDD is a surface-to-surface pipeline installation technique comprised of three stages. The first stage consists of
drilling a guided/steerable pilot bore from an entry location to an exit location along a pre-determined
alignment. Tracking of the drilling equipment is achieved using a down-hole wireline survey tool augmented
with an energized cable at the surface. The second stage is referred to as the reaming stage where the bore
diameter is enlarged by pushing or pulling reamers through the bore. Multiple passes with reamers of
increasing diameters are typically required to ream the bore to its final diameter. The third stage involves
pulling the product pipe into the bore and completes the installation process.

Drilling fluids comprised of a mixture of water, bentonite and/or polymers are continuously pumped to the
drilling tool during all phases of the installation process. These fluids are used to stabilize the bore, assist the
drilling/reaming processes, cool the cutting tools, and lubricate the pipe string. The generated soil cuttings are
mixed with the injected drilling fluids to create slurry that is removed from the bore using a fluid-induced
pressure gradient. The bore is filled with the drilling fluid at all times. Line and grade tolerances for a typical
HDD installation are on the order of plus or minus 2% of the bore depth. However, these tolerances may
increase substantially if site constraints prevent the use of a wireline cable on the ground surface. In such cases,
line and grade tolerances are increased to plus or minus five feet over the length of the bore.

The ideal geotechnical conditions for HDD are clay-rich soils, followed by cohesionless fine sands and silts that
stay suspended in the drilling fluid for sufficient amounts of time, allowing for effective transportation of the soil
cuttings. Soils should ideally be medium dense to dense to promote borehole stability and steering response.
Open-graded gravels should be avoided, as they can lead to borehole collapse, loss of drilling fluids into the
formation, and inadvertent drilling fluid returns. Cobbles and boulders should also be avoided when possible,
but may be drilled through or steered around under certain conditions.

1.2. Anticipated Subsurface Conditions

The borings advanced by Shannon & Wilson (2012) encountered two soil engineering units in the project area:
Recent River Alluvium consisting of silt, silty sand with gravel, silty gravelly sand, silty sand to sandy silt, and
sandy gravel with cobbles; and Tertiary Marine Deposits consisting of stiff to very stiff clayey silt to silty clay.
The clayey silts and silty clays of the Tertiary Marine Deposits are ideal for HDD construction and have sufficient
competence to maintain borehole stability during construction. The gravels and cobbles of the Recent River
Alluvium are more problematic, and should be avoided where possible. Where the Recent River Alluvium
cannot be avoided, it will be critical to prevent gravel and cobbles from falling out of formation into the
borehole where they may clog fluid circulation, halting excavation and increasing the potential for borehole
collapse.

Corvallis East Alternative CVO Feasibility Study
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1.3. Key Issues with HDD

1.3.1. River Contamination

We anticipate that permitting the crossing may be challenging due to the environmental sensitivity of the
Willamette River and the potential risks of river contamination associated with construction. The most likely
cause of river contamination with HDD is loss of drilling mud to the river due to hydrofracture. Hydrofracture
occurs when drilling fluid pressure exceeds the strength and confining stress of the soils surrounding the
borehole. The excess pressure fractures the soil around the bore, allowing drilling fluid to escape from the
borehole. Loss of drilling fluid into the formation is not necessarily due to excess pressure but may also be
dependent on the type of soil surrounding the borehole. For example, hydrofracture is common in gravels due
to the increased void space surrounding each grain into which the drilling fluid can escape.

The likelihood of hydrofracture occurring is based on the height of the mud column and the strength of the soil,
the type of the soil, and to a lesser degree by the fluid pressures controlled by the Contractor. Because the HDD
process is dependent on circulation of the drilling fluid, the fracturing of the soil around the bore can effectively
stop the drilling process, as it creates a preferential flow path for the drilling fluid out of the bore. Because the
drilling fluid is pressurized, the development of a preferential flow path could allow the escape of drilling fluid
into the river before drilling operations can be stopped.

The best way to mitigate this risk is to avoid soils with high gravel contents and to design bores with adequate
overburden pressure (depth) to limit the risk of the pressurized drilling fluid escaping to the surface. We
therefore recommend that the vertical alignment be a minimum of 35 to 40 feet below the bottom of the river
channel, within the clayey silts and silty clays of the Tertiary Marine Deposits. The preliminary bore geometry
developed for this analysis utilizes a separation of 40 feet.

1.3.2. Unstable Soils

During the HDD process, unstable soils such as gravel and cobbles lead to borehole collapse around the drill
string, which leads to high torque and drilling fluid hydrofracture as discussed above. Once the drilling fluid has
escaped from the borehole, circulation of fluids has stopped, excavated material is no longer being removed
from the borehole, and forward progress is prevented. Additionally, borehole collapse may lead to settlement
at the ground surface.

We recommend that the alignment stay deep where possible within the stable silty clays and clayey silts of the
Tertiary Marine Deposits, particularly for the portion of the alignment beneath the Willamette River. In the
portion of the alignment that must pass through the less desirable soils of the Recent River Alluvium, there are
several mitigation measures available, including the use of high viscosity and heavy weight drilling mud, loss
circulation material, grouting, or in the case of the near-surface soils, installation of conductor casing.

Conductor casings are typically installed where unstable soils are located close to the ground surface. The casing
conducts drilling fluid back to the entry pit, and supports the borehole while preventing soil collapse at the
surface. Conductor casings are installed along the HDD entry or exit angle using a pneumatic hammer or auger
bore, and are often used to “bridge” to an area of greater soil stability. The determination of need for
conductor casings will be determined during the design phase.

1.3.3. Construction Layout

Although it would be feasible to begin the drill and lay out the product pipe on either side of the river,
for the purposes of this study we have assumed that the entry point of the drill will be on the southeast
(golf course) side, with the exit and the product pipe on the northwest (WWRP) side. This may be re-
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examined during the design phase depending on the desired level of impact to the golf course. As
discussed above, the pipeline alignment will be approximately 40 feet below the bottom of the river
channel, requiring the exit point to be set back between 300 and 400 feet from the river bank on the
northwest side. On the southeast side, the entry point will be at the location of the connection to the
Orleans Natural Area. These criteria lead to a total bore length of approximately 1,500 feet. The bore
profile will be different from what is currently shown in the Geotechnical Data Report (Shannon &
Wilson, 2012).

At the entry point, the required layout area is dependent on the size of the HDD rig, which will be on the
order of 10 feet wide by 45 feet in length for this crossing. Additionally, there is a significant amount of
supporting equipment needed to operate the HDD rig, including mud pumps, a large generator, several
pallets of bentonite, drill rods of sufficient quantity to complete the bore, a soil separation plant with
sufficient area to generate spoils, a tool trailer, a Baker tank for mud storage, and a crane or excavator
to load the drill pipes onto the rig. In addition, a pit will be excavated to allow for the circulation of the
drilling fluids. The complete construction layout at the entry location will have a minimum footprint of
3,000 to 5,000 square feet. Vacuum trucks and dump trucks carrying spoils will require constant site
access, and nearby residents will likely experience some noise and dusty conditions dependent on
distance from the site.

The required layout area at the exit location is less extensive. At the completion of the pilot bore, access
must be maintained for excavators or trackhoes as needed. An exit pit may be excavated to assist with
drill string retrieval, and once the pilot bore is established, drill string may be laid out at the exit location
depending on space limitations.

Based on our experience with similar installations, the Contractor will likely pull the two pipelines in one
bundle connected by a specialized pull head. Prior to pullback, the two full pipe strings will be laid out
and fused in place so that pullback may be completed in one continuous installation, minimizing the risk
of binding during the process. The pipes will be placed on rollers every 10 to 20 feet in a continuous line
away from the exit point, and will be lofted in front of the exit point during pullback in order to achieve
the minimum bend radius of the larger pipe. The layout area needed to fuse and pullback pipe is the
length of the pipe section with a minimum width of approximately 40 feet.

1.4. Cost Estimate

An estimated cost to complete the project with HDD construction is itemized by major expense category and
presented below. Costs were calculated based on the requirements provided by the City of Corvallis and the
preliminary geotechnical information in the vicinity of the potential alignments. It should be noted that this
preliminary cost estimates would be anticipated to be refined during the design phase, should HDD be selected
for construction.

The following assumptions were made:
e 1,500 feet each of DR11 24-inch HDPE and DR11 8-inch HDPE, pulled concurrently
e 100 feet of conductor casing installed
e Three reaming passes
e Sufficient pipe layout area in the vicinity of the exit location for continuous pullback

With markups and contingency, the preliminary cost for the HDD construction was approximately $1,092,000
resulting in a per linear foot cost of $728.

Corvallis East Alternative CVO Feasibility Study
Staheli Trenchless Consultants Page 3 of 4



HDD Feasibility
22 May 2013

Labor Cost $242,000
Equipment Cost $332,000
Material Cost $228,000
Tax, FOH, Profit and Bond $290,000
Total Estimated Cost $1,092,000

1.5 Recommendations

We recommend that the HDD option be carried forward as a feasible alternative for the Willamette River
Crossing. Placing the vertical alignment at least 35 to 40 feet below the bottom of the river channel will reduce
the hydrofracture risk through adequate overburden, and will ensure that the bore is within feasible soils.
Confirmation of the river channel bottom elevation should be confirmed prior to selection of the final alignment,
including scour depth. It should also be confirmed that adequate space is available for the entry and exit point
equipment layouts and for the pipe layout and welding.
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GEOTECHNICAL DATA REPORT
CORVALLIS EAST ALTERNATIVE CVO FEASIBILITY STUDY
CORVALLIS, OREGON

1.0 INTRODUCTION
1.1 General

This report presents the results of our geotechnical data collection for the Corvallis East
Alternative CVO Feasibility Study in Corvallis, Oregon. The Vicinity Map, Figure 1, shows the
general location of the proposed project. The city of Corvallis is the project owner and
Kennedy/Jenks Consultants (K/J) is leading the project design. Shannon & Wilson, Inc., is
providing geotechnical engineering services for the project under a subcontract to
Kennedy/Jenks.

1.2 Project Understanding

We understand that the East Alternative CVVO consists of constructing a HDD pipeline under the
Willamette River from the Corvallis Wastewater Reclamation Plant (WWRP) to the Trysting
Tree Golf Course, and then the pipeline will continue south through the golf course to the
Orleans Natural Area located south of Highway 34. We understand the pipeline from the golf
course to the Orleans Natural Area will consist of trenchless and open cut sections. Figure 2,
Site and Exploration Plan shows the current understanding of the pipeline approximate routes.
The HDD pipeline diameter has not been finalized, but we understand it will be in the range of
42 to 48 inches in diameter.

1.3 Geotechnical Data Collection Scope

With respect to this phase of the project, Shannon & Wilson’s geotechnical scope of work has
included the following tasks:

» Reviewing published and available geologic and geotechnical subsurface information;

» Conducting a field geotechnical exploration program consisting of in water (Willamette
River) and land borings;

> Performing laboratory testing on selected samples to characterize the subsurface soil; and
» Summarizing the existing information review and collected data in this Geotechnical
Data Report (GDR).

This GDR does not include interpretations, conclusions, or recommendations for design of the
Corvallis East Alternative CVO Feasibility Study. The GDR will serve the design team and
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construction procurement team as the project proceeds through design and construction.
Geotechnical design recommendations are provided in a separate report that addresses specific
design issues.

1.4 Limitations

This geotechnical data report (GDR) provides a compilation of field and laboratory data
collected for use by the Corvallis East Alternative CVO Feasibility Study. No analyses,
interpretations between exploration locations, conclusions, or design recommendations are
contained in this report. The GDR should be made available to prospective contractors for use as
factual data only, and not as a warranty of subsurface conditions, such as those that may be
interpreted by others from the exploration logs and the tests included in this report.

Within the limitations of the project scope, schedule, and budget, the data presented in this report
are collected and compiled to support Kennedy/Jenks Consultants and the City of Corvallis. The
scope of our geotechnical services has not included an environmental evaluation regarding the
presence or absence of hazardous or toxic materials in the soil, surface water, groundwater, or
air, on or below the site, or for evaluation of disposal of contaminated soils or groundwater,
should they be encountered.

Unanticipated ground conditions are commonly encountered and cannot be fully disclosed by
taking samples from widely spaced exploration points. Unexpected ground conditions should be
anticipated and geotechnical related construction plans and specifications should be prepared to
address such variability.

2.0 SITE GEOLOGY

Bela (1979) has mapped and described the geology of eastern Benton County including the
Corvallis area. Yeats and others (1991) mapped and discussed bedrock geology and the
structural setting of the Willamette Valley, including the Corvallis area. Quaternary alluvial
terrace deposits generally underlie the Corvallis Wastewater Treatment Plant (WWTP) site and
the east bank of the Willamette River opposite the WWTP. Surficial deposits consist of
unconsolidated to semi-consolidated, light brown clay, silt, fine- to coarse-grained sand, and fine
to coarse rounded gravel. These predominantly Holocene deposits overlie an irregular surface at
the top of a thick sequence of late Tertiary non-marine sediment.

This investigation has found that in the project area, the Holocene deposits are on the order of 10
to 30 feet thick, and that they overlie poorly to moderately consolidated fine-grained Pliocene to
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Miocene age fluvial and lacustrine sediments (time-equivalent to the Sandy River Mudstone in
the northern Willamette Valley).

Based on borehole data about 3 miles east of Corvallis, Yeats and others (1991) indicate that the
late Tertiary sediments are on the order of 400 feet thick, but the section thins toward the west,
being perhaps 100 to 200 feet thick in the project area on the east bank of the Willamette River.
The late Pliocene sediments overlie fine-grained Oligocene to Eocene marine sedimentary rocks.

3.0 FIELD EXPLORATION PROGRAM
3.1  HDD Subsurface Exploration Program

The field exploration program for this phase of the project has included eight (8) rotary borings.
The completed exploration locations are shown in Figure 2, Site and Exploration plan. The
explorations were completed in two subphases. The first subphase was completed in June 2011
when two borings were completed one on each side of the Willamette River. The second
subphase was completed in August of 2012 when six (6) borings were completed. The following
sections discuss these two sub phases.

3.1.1 2011 Explorations

The borings were conducted on May 31 and June 1, 2011, and are designated boring SB-
WWRP-11-1 and SB-TTGC-11-1. Boring SB-WWRP-11-1 was drilled on the west side of the
river near the entrance to the Corvallis WWRP Facility. Boring SB-TTGC-11-1 was drilled
directly across the river, at a location about 300 feet from the river bank, in the Trysting Tree
Golf Course. Both borings were drilled to a depth of 91.5 feet. The locations of the borings are
shown on Figure 2 and were surveyed by Kennedy/Jenks Consultants. Details of the drilling,
sampling, and boring logs are presented in Appendix A.

3.1.2 2012 Explorations

Six (6) borings were completed between July 31 and August 6, 2012. Two of the borings
were completed in the Willamette River from a barge and are designated SB-WR-12-1 and
SB-WR-12-2. These two borings were drilled to depths of 71.5 and 81.5 feet below the mudline
of the Willamette River.

The other four (4) borings were completed on land on the east and west side of the
Willamette River. Three (3) borings were completed on the east side of the Willamette River in
the Trysting Tree Golf Course. These borings are designated SB-TTGC 12-1 through
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SB-TTGC-12-3. These borings were drilled to depths between 6.5 to 30 feet. The boring on the
west side of the Willamette River was completed within the Corvallis WWRP and is designated
SB-WWRP-12-1, and was completed to a depth of 28.5 feet.

A Shannon & Wilson geologist or geotechnical engineering representative was present
during the field exploration program to locate the borings, log materials encountered in the
borings, and collect soil samples for laboratory testing. Both disturbed and undisturbed samples
were collected at selected depths.

Once drilling was completed, the borings were backfilled with bentonite cement grout, in
accordance with Oregon Department of Water Resources. Details of the drilling, sampling, and
boring logs, are presented in Appendix A. A laboratory testing program consisting of visual-
manual classification, moisture contents, particle-size (gradation) analyses, and atterberg limit
tests was conducted on selected representative soil samples. Description of the tests and results
are presented in Appendix B.

3.1.3 Subsurface Conditions

The borings conducted on the site identified a stratigraphy consisting of two soil
engineering units that are present on both sides of Willamette River. Based on the materials
encountered, their geologic origin and engineering characteristics, the on-site soils are grouped
into two units:

» Recent River Alluvium
» Tertiary Non-Marine Sediments

These generalized geologic units have been defined by their geologic and engineering
properties and their distribution in the subsurface. These units are shown on the individual
boring logs and in the Generalized Subsurface Cross Section on Figures 3. The location and
depth of proposed pipeline shown on this cross section is approximate. The plan location of the
cross section is shown on Figure 2. Contacts between the units may be more gradational than
shown in the boring logs in Appendix A. Detailed descriptions of these soil units are presented
in the logs of borings in Appendix A.

3.1.4 Groundwater

Groundwater was not directly measured in the sonic boring, due to the use of water to
facilitate drilling; however, in the sonic boring SB-WWRP-11-1 the soil samples were wet below
a depth of 16 feet, and in sonic boring SB-TTGC-11-1 the samples were wet below a depth of 18
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feet. Groundwater was measured in the borings completed by solid stem drilling techniques
after each boring was completed. The depths to groundwater, both estimated and measured, are
shown in Table A2. The mud-rotary borings, the groundwater was not measured due to the use
of drilling slurry and the borings completed in the Willamette River.

TABLE 1: GROUNDWATER DEPTHS IN BORINGS

Boring Designation De%potgn\évgﬁﬁgﬂ%%the Date of Measurement
SB-WWRP-11-1 16Y 5/31/2011
SB-TTGC-11-1 189 6/1/2011

SB-WR-12-1 ) 8/1/2012
SB-WR-12-2 ) 8/1/2012
SB-TTGC-12-1 16.8% 8/6/2012
SB-TTGC-12-2 179 8/6/2012
SB-TTGC-12-3 -- 8/6/2012
SB-WWRP-12-1 13.89 8/6/2012

1) Groundwater depth estimated from the soil samples in the Rotosonic borings.
2) Borings were completed with Mud Rotary drilling techniques and the borings were completed in the Willamette River.
3) Groundwater measured with a tape after borings were completed.

3.2  Other Borings in Orleans Natural Area

In the Orleans Natural Area four (4) borings were conducted in May 2011, and one boring was
conducted on August 2, 2012. The four (4) borings conducted in 2011 were logged by a
hydrogeologist from Kennedy/Jenks Consultants, and are labeled MW-1-2011, TB-1, TB-2, and
TB-3. A Shannon & Wilson geologist logged and collected soil samples for boring TB-4 on
August 2, 2012. The boring logs of MW-1-2011, TB-1, TB-2, TB-3, and TB-4 and locations are

found in Appendix C.
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APPENDIX A
FIELD EXPLORATION PROGRAM
A.1l FIELD EXPLORATION PROGRAM
A.1.1 GENERAL

The field exploration program for the Corvallis East Alternative CVO Feasibility Study
included eight (8) borings for the HDD pipeline on land and under the Willamette River from the
Corvallis Wastewater Reclamation Plant (WWRP) to the Trysting Tree Golf Course. The
exploration locations are shown on Figure 2, Site and Exploration Plan.

The field explorations were conducted in May and June of 2011, and in July and August
of 2012. Table B1 summarizes boring completion dates, depths and exploration techniques.

TABLE Al: SUMMARY OF BORINGS

Boring Designation fo‘t))th Date Completed Exploration Technique
SB-WWRP-11-1 91.5 5/31/2011 Rotosonic
SB-TTGC-11-1 91.5 6/1/2011 Rotosonic
SB-WR-12-1 715 8/1/2012 Mud Rotary
SB-WR-12-2 81.5 8/1/2012 Mud Rotary
SB-TTGC-12-1 30 8/6/2012 Solid Stem Auger
SB-TTGC-12-2 25 8/6/2012 Solid Stem Auger
SB-TTGC-12-3 6.5 8/6/2012 Solid Stem Auger
SB-WWRP-12-1 30 8/6/2012 Solid Stem Auger

The 2011 boring locations and elevations were surveyed by K/J while the 2012 boring
locations were located with a hand hold GPS unit by Shannon & Wilson. The mudline elevation
of the 2012 in-water borings were estimated from the Willamette River profile provided by K/J.

A.1.2 BORINGS

Borings SB-WWRP-11-1 and SB-TTGC-11-1 were drilled by a track-mounted Geoprobe
8140 LS drill rig using rotosonic drilling technique, provided and operated by Major Drilling,
LLC. of Sherwood, Oregon. Borings SB-WR-12-1 and SB-WR-12-2 were drilled on a barge in
the Willamette River by a track-mounted CME-850 drill rig using mud rotary drilling technique
by Hardcore, Inc of Dundee, Oregon. Borings SB-TTGC-12-1 through SB-TTGC-12-3 and SB-
WWRP-12-1 were drilled by a Simco 2400 SK-1 trailer mounted drill rig using solid stem
drilling technique by Greg Vandehay Explorations, Inc of Forest Grove, Oregon.
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A Shannon & Wilson geologist or geotechnical engineering representative was present
during the drilling program to locate these borings, log materials encountered in the borings, and
collect soil samples for laboratory testing.

Al21 Disturbed Sampling

Disturbed samples were collected in the all the rotary and sonic borings,
typically at 5-, 10, and 20-foot depth intervals using a standard 2-inch outside diameter (O.D)
split spoon sampler. In the Standard Penetration Test (SPT), ASTM D1586, the standard 2-inch
sampler is driven 18 inches into the soil using a 140-pound hammer dropped 30 inches.

The number of blows required to drive the last 12 inches of penetration is
termed the Standard Penetration Resistance (N-value). The N-values were recorded by our
representatives and are plotted on the log of each boring. The N-values provide a means for
evaluating the relative consistency (stiffness) of cohesive soils and the relative compactness or
density of cohesionless (granular) soils. All disturbed samples were visually classified and
described in the field, sealed to retain moisture, and returned to our laboratory for additional
examination and testing. A more detailed description of the N-values and how they relate to soil
characteristics is presented in the Soil Classification and Log Key, Figure Al.

A.l22 Undisturbed Sampling

Undisturbed samples were collected in 3-inch O.D. thin-wall Shelby tubes
which were hydraulically pushed into the undisturbed soil at the bottoms of boreholes. The soils
exposed at the ends of the tubes were examined and classified in the field. After field
classification, the ends of the tubes were sealed to preserve the natural moisture of the samples.
The sealed tubes were stored in the upright position and care was taken to avoid shock and
vibration during their transport and storage in our laboratory.

Al123 Rotosonic Drilling

Rotosonic drilling combines high frequency vibrations, downward pressure,
and relatively slow rotations to advance a dual string of drill pipe. This combination of forces
advances the drill pipe through soil and rock without the use of drilling fluids.

The dual string of drill pipe is used to sample and advance the hole and
consists of an inner core barrel sampler and an outer pipe casing. The core barrel is driven ahead
of the outer casing and is used to collect a representative continuous core sample. Once the core
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barrel is driven to the required depth, the outer casing is driven down over the core barrel. The
casing prevents the hole from collapsing when the core barrel is extracted for sample retrieval.

Drilling can be completed without the use of drill fluids, but water is
commonly used during driving of the outer casing to flush material from the annular space
between the core barrel and pipe casing.

Attached to the tip of both the core barrel sampler and the outer drill casing are
hardened steel casing shoe-type bits. The drill bits have several carbide buttons around the tip
and outer edge that cut through the soil and rock as the drill string is vibrated and rotated.

This investigation used a ten-foot long core barrel with an outside diameter
(OD) of 4-inches and an ID of 3.5. The core barrel was advanced in 10-foot long increments.
After advancing the core barrel to the required depth, the outer casing was then advanced over
the core barrel immediately following each core run. The outer casing was typically drilled
down to the bottom of the core barrel.

After the outer casing was driven over the core barrel to the required depth, the
core barrel was then retrieved and the core extracted. The core sample was extruded from the
core barrel by vibrating the barrel while simultaneously applying water pressure to the upper end
of the core sample to help push the core out of the barrel as a continuous unit. Samples obtained
from the 6-inch core barrel were extruded in 2 to 3 foot long increments into 6-inch diameter
plastic bags. The bags were then carried to the core logging area and geologic logs of the
materials were prepared. The entire recovered core was boxed, logged, photographed and placed
in storage at the Corvallis WWRP. The photographs of Rotosonic soil cores are included in
Figures A10 and A11, following the logs.

A2 GROUNDWATER

Groundwater was not directly measured in the sonic boring, due to the use of water to facilitate
drilling; however, in the sonic boring SB-WWRP-11-1 the soil samples were wet below a depth
of 16 feet, and in boring SB-TTGC-11-1 the samples were wet below a depth of 18 feet.
Groundwater was measured in the borings completed by solid stem drilling techniques after each
boring was completed. The depths to groundwater, both estimated and measured, are shown in
Table A2. The mud-rotary borings, the groundwater was not measured due to the use of drilling
slurry and two the borings were completed in the Willamette River.
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TABLE A2: GROUNDWATER DEPTHS IN BORINGS

Boring Designation Dergpotgn\éVgLerrngcz\&v)the Date of Measurement

SB-WWRP-11-1 160 5/31/2011
SB-TTGC-11-1 18W 6/1/2011

SB-WR-12-1 - 8/1/2012

SB-WR-12-2 - 8/1/2012
SB-TTGC-12-1 16.89 8/6/2012
SB-TTGC-12-2 179 8/6/2012
SB-TTGC-12-3 -- 8/6/2012
SB-WWRP-12-1 13.89¥ 8/6/2012

1)  Groundwater depth estimated from the soil samples in the Rotosonic borings.

2) Borings were completed with Mud Rotary drilling techniques and the borings were completed in the Willamette

River.

3) Groundwater measured with a tape after borings were completed.

A3 MATERIAL DESCRIPTIONS

In the field, soil samples were classified visually in general accordance with ASTM D2488
Standard Practice for Description and Identification of Soils (Visual-Manual Procedure).
Consistency, color, relative moisture, degree of plasticity, peculiar odors, and other
distinguishing characteristics of the samples were noted. Once returned to the laboratory, soil
samples were re-examined, various standard classification tests were conducted, and field
classifications were modified as necessary. Terminology used in the soil classifications is

defined in the Soil Classification and Log Key, Figure Al.

A4 LOG OF BORINGS

Summary logs of the borings are presented in Figures A2 through A9. Soil descriptions and
interfaces on the logs are interpretive, and actual changes may be gradual. The left-hand portion
of the boring logs gives our interpretation of the soils encountered in the boring. The right-hand
portion of the boring logs show a graphic log, sample locations and designations, groundwater
information, a graphical representation of N-values, and selected laboratory test results.
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POST 07 BORING CLASS1 24-1-03710.GPJ SWNEW.GDT 9/10/12

Shannon & Wilson, Inc. (S&W), uses a soil
classification system modified from the Unified
Soil Classification System (USCS). Elements of
the USCS and other definitions are provided on
this and the following page. Soil descriptions
are based on visual-manual procedures (ASTM
D 2488-93) unless otherwise noted.

S&W CLASSIFICATION
OF SOIL CONSTITUENTS

GRAIN SIZE DEFINITION

Major constituents compose more than 50 percent,
by weight, of the soil. Major consituents are
capitalized (i.e., SAND).

Modifying (secondary) constituents precede the
major constituents (i.e., silty SAND) and compose 15
to 45 percent, by weight, for fine-grained soils and 30
to 45 percent, by weight, for coarse-grained soils.
Minor constituents follow major and modifying
constituents (i.e., silty SAND with gravel) and
compose 10 percent, by weight, for fine-grained

soils and 10 to 25 percent, by weight for
coarse-grained soils.

Trace constituents follow all other constituents and

are labeled "trace" (i.e., silty SAND with trace gravel).

Trace constituents comprise 5 percent, by weight of
coarse-grained soils and 5 to 10 percent, by weight
of fine-grained soils.

Percentages are based on estimating amounts to the
nearest 5 percent.

DESCRIPTION SIEVE NUMBER AND/OR SIZE

FINES < #200 (0.08 mm)
SAND*

- Fine #200 to #40 (0.08 to 0.4 mm)

- Medium #40 to #10 (0.4 to 2 mm)

- Coarse #10 to #4 (2 to 5 mm)
GRAVEL*

- Fine #4 to 3/4 inch (5 to 19 mm)

- Coarse 3/4 to 3 inches (19 to 76 mm)
COBBLES 3 to 12 inches (76 to 305 mm)
BOULDERS > 12 inches (305 mm)

* Unless otherwise noted, sand and gravel, when
present, range from fine to coarse in grain size.

RELATIVE DENSITY / CONSISTENCY

COARSE-GRAINED SOILS

FINE-GRAINED SOILS

MOISTURE CONTENT DEFINITIONS

Dry Absence of moisture, dusty, dry
to the touch
Moist Damp but no visible water
Wet Visible free water, from below
water table
ABBREVIATIONS
ATD At Time of Drilling
Elev. Elevation
ft feet
FeO Iron Oxide
MgO Magnesium Oxide
HSA Hollow Stem Auger

ID Inside Diameter
in inches
Ibs pounds
Monument cover
N Blows for last two 6-inch increments
Not applicable or not available
NP Nonplastic

oD Outside diameter
OVA Organic vapor analyzer
PID Photo-ionization detector
ppm parts per million
PVC Polyvinyl Chloride

SS Split spoon sampler
SPT Standard penetration test
usc Unified soil classification
dy Unconfined Compressive Strength

N, SPT, RELATIVE N, SPT, RELATIVE
BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY
0-4 Very loose Under 2 Very soft
4-10 Loose 2-4 Soft
10-30 Medium dense 4-8 Medium stiff
30-50 Dense 8-15 Stiff
Over 50 Very dense 15-30 Very stiff
Over 30 Hard
WELL AND OTHER SYMBOLS
N VoA R YsA|
N Bent. Cement Grout ,\;“/ ,\;“/ gurflace Cement
— ea
%
% Bentonite Grout ﬂ Asphalt or Cap
Bentonite Chips 2 slough
% ~
l:| Silica Sand g@ Bedrock
[Ej PVC Screen Fill
m Vibrating Wire
PLASTICITY
PLASTICITY ADJECTIVE PLASTICTY INDEX (Pl) RANGE
Nonplastic 0-4
Low Plasticity >4 -10
Medium Plasticity >10- 20
High Plasticity >20 - 40
Very High Plasticity >40
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POST 07 BORING CLASS2 24-1-03710.GPJ SWNEW.GDT 9/10/12

-

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)
(From ASTM D 2488)
MAJOR DIVISIONS GROYPIGRAPHIC TYPICAL DESCRIPTION
.
d Y Well-graded gravel, gravel, gravel/sand
GW p.‘. mixtu?es, Iittlegor no fines. 9
Clean Gravel ¢ .
(Iessf than 5% . @° ] Poorly graded gravel, gravel-sand
i . % vel-
( G;zvelwy ines) GP A mixtu¥egs, little gr no finges
'more than 50%
; of coarse J d 3
2?70;\11? geé?elr‘}g) Gravel vith Fines GM .l ’; Silty gravel, gravel-sand-silt mixtures
|
(more than 10% '/‘_‘
COARSE- fines) GC Clla¥ey gravel, gravel-sand-clay
GRAINED SOIL mixtures
(more than 50% .
retained on No. SW Well-graded sand, gravelly sand, little
200 sieve) Clean Sand ornofines
(less than 5%
Sand fines) sp gpgg¥igg%ded sand, gravelly sand, little
(50% or more of
coarse fraction
passessietCee)No' 4 Sal_p_d with SM Silty sand, sand-silt mixtures
ines
(more than 10%
fines) sc Clayey sand, sand-clay mixtures
Inorganic silt of low to medium
ML plas ICItY, rock flour, sandy silt, gravelly
silt, or clayey silt with slight plasticity
Inorganic
Silt and Clay Inorganic clay of low to medium )
(liquid limit less CL plasticity, gravelly clay, sandy clay, silty
than 50, clay
M1 )/
FlNE-SG&ﬁINED Organic oL /W\ /”\ [?Iggs?irc]:ii(t:ysm and organic silty clay of low|
(50% or more dlh
passes the No. Inorganic silt, micaceous or .
200 sieve) MH diatomaceous fine sand or silty soils,
elastic silt
Inorganic
Silt and Clay 9 . . .
R CH Inorganic clay or medium to high
(liquid limit 50 or plasticity
more) T
; Organic clay of medium to high
Organic OH ypatqpa plagsticity, oéanic silt 9
NEA \\\//
HIGHLY- Primarily organic matter, dark in PT |» vv oy Peat, humus, swamp soils with hizq?
ORGANIC SOIL color, and organic odor B organic content (see ASTM D 4427)
NN

NOTE: No. 4 size =5 mm; No. 200 size = 0.075 mm

NOTES

. Solid lines on the logs indicate contacts between major units. Dashed lines indicate

contacts between different material types within the same unit. Dotted lines indicate
subtle or uncertain contacts within a unit. The contacts shown are an interpretation of
the condition encountered and actual contacts may be more gradational than shown.

. Dual symbols (symbols separated by a hyphen, i.e., SP-SM, SAND with silt) are used

for coarse-grained soils with 10 percent fines or when the liquid limit and plasticity
index values plot in the CL-ML area of the plasticity chart.

. Borderline symbols (symbols separated by a slash, i.e., CL/ML and GW/SW) indicate

that the soil may fall into one of two possible basic groups.

. The soil graphics above represent the various USCS designations (i.e., GP, SM, etc.)

and may be augmented with additional symbology to represent differences within
USCS designations. Sandy SILT (ML), for example, may be accompanied by the ML
soil graphic with sand grains added.
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Typ: AT/RRB

ASTER LOG E 24-1-03710.GPJ SHAN WIL.GDT 9/10/12

Total Depth: 91.5ft. Northing: 343,362 ft. Drilling Method: Rotosonic Hole Diam.: 4in.
Top Elevation: _ 218.0 ft. Easting: _ 1,283,105 ft. Drilling Company:  Major Drilling Rod Type: ~
Vert. Datum: Station: Drill Rig Equipment: Track Rig 8140 LS Hammer Type:  Automatic
Horiz. Datum: Offset: Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |[PENETRATION RESISTANCE, N (blowsift.
Refer to the report text for a proper understanding of the ] a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; IS o a
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
; 2777
Topsoll 03
Dark brown SILT to clayey SILT, trace gravel;
moist; low plasticity; fine gravel; scattered
organics. (ML)
R-1 5
RECENT RIVER ALLUVIUM
10
R-2 15
g — 202.0 LI
Medium dense brown sandy GRAVEL to 0 ol T
gravelly SAND, trace silt; wet; fine to coarse L
sand; fine subrounded gravel. (SM/GP) DR
AR 2016+
Y e
At Ematinisnes
25
o 9
Dense brown sandy GRAVEL, trace silt; moist; 295 ‘." ;i 30
low plasticity fines; fine to coarse sand; fine to T S2 :
coarse subrounded gravel. (GP-GM) s Q-
777777777777777777777777 184.5 [+ MY
Blue-gray SILT, trace sand; low plasticity. 335 :
(ML/MH) R-4 351
Grades to clayey SILT at 36.0 feet.
CONTINUED NEXT SHEET 0 20 20 60 80 100
LEGEND = Recovery (%)
*  Sample Not Recovered © % Fines (<0.075mm)
2] Soil Core )

| Standard Penetration Test

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.

2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
4. The hole location and elevation should be considered approximate.

® % Water Content

Plastic Limit |————— Liquid Limit

Corvallis East Alternative
CVO Feasibility Study
Corvallis, Oregon

LOG OF BORING SB-WWRP-11-1

September 2012 24-1-03710-001
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Typ: AT/RRB

ev.

Log:

ASTER LOG E 24-1-03710.GPJ SHAN WIL.GDT 9/10/12

Total Depth: 91.5ft. Northing: 343,362 ft. Drilling Method: Rotosonic Hole Diam.: 4in.

Top Elevation: _ 218.0 ft. Easting: _ 1,283,105 ft. Drilling Company:  Major Drilling Rod Type: ~
Vert. Datum: Station: Drill Rig Equipment: Track Rig 8140 LS Hammer Type:  Automatic
Horiz. Datum: Offset: Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |[PENETRATION RESISTANCE, N (blowsift.
Refer to the report text for a proper understanding of the ] a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Stiff blue-gray clayey SILT to silty CLAY; oy
moist; medium plasticity. (MH/CL)
R-5 45
TERTIARY NON-MARINE SEDIMENTS
50
S-3 RERNY < :
Bl
| Blue-gray clayey SAND; moist; low plasticity | i
. ) . 55
fines; fine sand; micaceous. (SC) :
| Blue-gray to gray silty CLAY to clayey SILT; |
moist; medium plasticity. (CL/MH) :
60 -
R-7 65
10—
S-4 ey
R-8 75}
CONTINUED NEXT SHEET 0 20 40 80 80 100
LEGEND ] Recovery (%)
*  Sample Not Recovered © % Fines (<0.075mm)
L] Soil Core . ® % Water Content
| Standard Penetration Test Plastic Limit l l Liquid Limit
1
Corvallis East Alternative
CVO Feasibility Study
Corvallis, Oregon
NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary. LOG OF BORING SB_WWRP_1 1 _1
3. USCS designation is based on visual-manual classification and selected lab testing.
4. The hole location and elevation should be considered approximate. September 2012 24-1-03710-001
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Total Depth: 91.5ft. Northing: 343,362 ft. Drilling Method: Rotosonic Hole Diam.: 4in.

Top Elevation: _ 218.0 ft. Easting: _ 1,283,105 ft. Drilling Company:  Major Drilling Rod Type: ~
Vert. Datum: Station: Drill Rig Equipment: Track Rig 8140 LS Hammer Type:  Automatic
Horiz. Datum: Offset: Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |[PENETRATION RESISTANCE, N (blowsift.
Refer to the report text for a proper understanding of the D th 2 a 5 2 £" A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification ep ; € o © o
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Continued:
Blue-gray to gray silty CLAY to clayey SILT;
moist; medium to high plasticity. (CL/MH)
Grades brown at 82.0 feet.
Grades to blue-gray at 84.0 feet. R-9 85
Grades to tan-brown at 87.0 feet.
TERTIARY NON-MARINE SEDIMENTS %
S5 A
126.5 24
Completed - May 31, 2011 91.5
95
Q
x
&
2
<
Q
S 100
.
105
5
N 110
115
0 20 40 60 80 100
~ LEGEND ] Recovery (%)
= *  Sample Not Recovered )
S Dl Soil G <& % Fines (<0.075mm)
'°\_’ oft L-ore . ® % Water Content
8 | Standard Penetration Test Plastic Limit l l Liquid Limit
Bl |
i Corvallis East Alternative
< .
z CVO Feasibility Study
2 Corvallis, Oregon
g NOTES
E 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
] I . -
Y 2. Groundwater level, if indicated above, is for the date specified and may vary. LOG OF BORING SB_WWRP_1 1 _1
E 3. USCS designation is based on visual-manual classification and selected lab testing.
% 4. The hole location and elevation should be considered approximate. September 2012 24-1-03710-001
o
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Total Depth: 91.5ft. Northing: 342,916 ft. Drilling Method: Rotosonic Hole Diam.: 3in.
Top Elevation: 2120 ft. Easting: _ 1,283,854 ft. Drilling Company:  Major Drilling Rod Type: ~
Vert. Datum: Station: Drill Rig Equipment: Track Rig 8140 LS Hammer Type:  Automatic
Horiz. Datum: Offset: Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |PENETRATION RESISTANCE, N (blowsift)
Refer to the report text for a proper understanding of the Qe a 5 2 < | A Hammer Wt. & Drop:_ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
TOPSOIL S
Brown silty SAND to sandy SILT; moist; i
nonplastic fines; fine to medium sand.
(SM/ML) -
| R-1 5
RECENT RIVER ALLUVIUM
- = = o — — — — 202,0 {245 10—
Medium dense brown silty SAND with gravel; | 10.0 |, g4 T
|| nonplastic fines; fine to coarse sand; fine // 21011.'00 20~
\subrounded gravel. (SM) J Eane
Medium dense brown sandy silty GRAVEL; S
moist to wet; fine to coarse sand; fine to ’ R-2 151 : : : :
coarse subrounded gravel. (GM) e
S R
<| Grades to wet at 18.0 feet. Comp
g 5
o
3 s
7777777777777777777777777 188.0 LEELmEnIE
Blue-gray SILT to sandy SILT; wet; low 24.0 R o5l
plasticity; fine to medium sand; micaceous. | 186.0 D
| (ML) /] 260 L i
= —— ——— — 1 1850 R
\ Blue-gray silty SAND; wet; nonplastic fines; / 27.0 Bt
s| \fine to coarse sand. (SM) J g
""" —"—"—"——— : fEnes
Medium dense brown sandy silty GRAVEL; s 0= A
wet; fine to coarse sand; fine to coarse o1
subrounded gravel. (GM) BB e
351
‘ R-4]
173.0
39.0 SRR RN L F RS St S SRS R &
CONTINUED NEXT SHEET 0 20 40 60 80 100
LEGEND ] Recovery (%)
*  Sample Not Recovered © % Fines (<0.075mm)
2] Soil Core )

| Standard Penetration Test

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.

2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
4. The hole location and elevation should be considered approximate.

ASTER LOG E 24-1-03710.GPJ SHAN WIL.GDT 9/10/12

® % Water Content

Plastic Limit |————— Liquid Limit

Corvallis East Alternative
CVO Feasibility Study
Corvallis, Oregon

LOG OF BORING SB-TTGC-11-1

September 2012 24-1-03710-001
SHANNON & WILSON, INC. FIG. A3
Geotechnical and Environmental Consultants Sheet 1 of 3

REV 3



Typ: AT/RRB

ev.

Log:

ASTER LOG E 24-1-03710.GPJ SHAN WIL.GDT 9/10/12

Total Depth: 91.5ft. Northing: 342,916 ft. Drilling Method: Rotosonic Hole Diam.: 3in.

Top Elevation: 2120 ft. Easting: _ 1,283,854 ft. Drilling Company:  Major Drilling Rod Type: ~
Vert. Datum: Station: Drill Rig Equipment: Track Rig 8140 LS Hammer Type:  Automatic
Horiz. Datum: Offset: Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |[PENETRATION RESISTANCE, N (blowsift.
Refer to the report text for a proper understanding of the ] a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Very stiff blue-gray clayey SILT to CLAY to ;
moist to wet; medium plasticity. (MH/CH)
45
R-5 50
55
S-4 A
20
R-6 60
TERTIARY NON-MARINE SEDIMENTS
65
R-7 70
- —_———————————— — 137.0 (414 7
Very stiff blue-gray silty CLAY to CLAY; wet; 75.0 j/ S5 S *
medium plasticity. (CL/MH) 21
CONTINUED NEXT SHEET 0 20 40 60 80 100
LEGEND ] Recovery (%)
*  Sample Not Recovered © % Fines (<0.075mm)
L] Soil Core . ® % Water Content
| Standard Penetration Test Plastic Limit l l Liquid Limit
1
Corvallis East Alternative
CVO Feasibility Study
Corvallis, Oregon
NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary. LOG OF BORING SB_TTGC_1 1 _1
3. USCS designation is based on visual-manual classification and selected lab testing.
4. The hole location and elevation should be considered approximate. September 2012 24-1-03710-001
SHANNON & WILSON, INC. FIG. A3
Geotechnical and Environmental Consultants Sheet 2 of 3

REV 3



Total Depth: 91.5 ft. Northing: __ 342,916 ft. Drilling Method:
Top Elevation:__ 212.0 ft. Easting: _ 1,283,854 ft. Drilling Company:
Vert. Datum: Station:

Drill Rig Equipment: Track Rig 8140 LS

Rotosonic Hole Diam.: 3in.

Maijor Dirilling Rod Type:

Hammer Type: _ Automatic

Horiz. Datum: Offset: Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |[PENETRATION RESISTANCE, N (blowsift.
Refer to the report text for a proper understanding of the ] a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Blue-gray clayey sand to silty SAND; wet; S
medium plasticity fines; interbedded sand to |
silt; micaceous. (SC/SM) RS
TERTIARY NON-MARINE SEDIMENTS 8
Very stiff blue-gray CLAY to silty CLAY; moist 87.5
to wet; medium to high plasticity. (CH/CL)
90
S-6 k
120.5 58
Completed - June 1, 2011 91.5
95
Q
x
&
2
<
QU
S 100
<
4
105
o
S 110
115
0 20 40 60 80 100

LEGEND
*  Sample Not Recovered
2 Soil Core
| Standard Penetration Test

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.

2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
4. The hole location and elevation should be considered approximate.

ASTER LOG E 24-1-03710.GPJ SHAN WIL.GDT 9/10/12

] Recovery (%)

<& % Fines (<0.075mm)
® % Water Content

Plastic Limit |————— Liquid Limit

Corvallis East Alternative
CVO Feasibility Study
Corvallis, Oregon

LOG OF BORING SB

September 2012

-TTGC-11-1

24-1-03710-001

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG. A3

Sheet 3 of 3

REV 3



Total Depth: 71.5 ft. Northing: _ ~ 343,187 ft. Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: ~194 Easting: _~ 7,485,088 ft.  Drilling Company:  Hardcore Drilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: CME-850 Track Hammer Type:  Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |PENETRATION RESISTANCE, N (blowsift)
Refer to the report text for a proper understanding of the D h Q - 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification ept ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Very stiff gray clayey SILT to SILT, trace sand;
trace gravel at mudline; moist; low plasticity;
occasional zones of medium to high plasticity;
fine to medium sand; micaceous; occasional
interbeds of silty SAND and SAND, trace silt. 5
(ML/MH) S-1L r\A
RECENT RIVER ALLUVIUM 16
10
. 181.0
Very stiff dark blue-green-gray clayey SILT to 13.0
silty CLAY; moist; medium to high plasticity. 15 e
(MH/CH) s-zL A
16
. TERTIARY NON-MARINE SEDIMENTS
S
S 20
.- _____________]
“1 Medium dense dark blue-gray SAND, trace
silt; moist to wet; fine to medium sand; 25 Py
- micaceous. (SP) e A
Stiff blue-green-gray clayey SILT to CLAY, 12
% trace sand; moist; medium to high plasticity;
sl fine sand. (MH/CH)
= 30
35
S-4L A
13
| . [
CONTINUED NEXT SHEET 0 20 40 " 60" 80 100
LEGEND

*  Sample Not Recovered
| Standard Penetration Test
1l 3" 0.D. Shelby Tube

NOTES

ASTER LOG E 24-1-03710.GPJ SHAN WIL.GDT 9/10/12

4. The hole location and elevation should be considered approximate.

1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.

3. USCS designation is based on visual-manual classification and selected lab testing.

] Recovery (%)

® % Water Content

Plastic Limit |————— Liquid Limit

Corvallis East Alternative
CVO Feasibility Study
Corvallis, Oregon

LOG OF BORING SB-WR-12-1

September 2012 24-1-03710-001
SHANNON & WILSON, INC. FIG. A4
Geotechnical and Environmental Consultants Sheet 1 of 2
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Total Depth: 71.5 ft. Northing: _ ~ 343,187 ft. Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: ~194 Easting: _~ 7,485,088 ft.  Drilling Company:  Hardcore Drilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: CME-850 Track Hammer Type:  Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |PENETRATION RESISTANCE, N (blows/ft)
Refer to the report text for a proper understanding of the ] a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 , Py 60, 80 100
1 1
S-5L A
12
™. LY _——— 150.0 4| | S-6
Very stiff blue-gray clayey SILT; moist; low to 44.0 T @ |
medium plasticity; homogenous. (MH) s7 n 518A : i
- - - 146.0
Stiff blue-gray CLAY to silty CLAY; moist to 48.0
wet; high plasticity; occasional medium to 50
coarse rounded sand. (CH) s-sL 4
13
TERTIARY NON-MARINE SEDIMENTS
55 ]
S-QL 4
/ 14
] T I T AL R — 1%01Z
=| Very stiff blue-gray clayey SILT; moist to wet; 58.0
Sl medium to high plasticity; micaceous. (MH) 60
S—1OL *
16
.
4
65
e
[$]
5
3 70 L
- A
122.5 21
Completed - August 1, 2012 715
75
0 20 40 60 80 100
~ LEGEND ] Recovery (%)
5 *  Sample Not Recovered
E e S:andard Penetration Test ® ° Water Content
5 1L 3"0.D. Shelby Tube Plastic Limit |———— Liquid Limit
Bl |
i Corvallis East Alternative
< .
z CVO Feasibility Study
2 Corvallis, Oregon
g NOTES
E 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
] I . -
Y 2. Groundwater level, if indicated above, is for the date specified and may vary. LOG OF BORING SB_WR_1 2_1
E 3. USCS designation is based on visual-manual classification and selected lab testing.
% 4. The hole location and elevation should be considered approximate. September 2012 24-1-03710-001
o
2 SHANNON & WILSON, INC. FIG. A4
< Geotechnical and Environmental Consultants Sheet 2 of 2

REV 3



Total Depth: 81.5ft. Northing: _ ~ 342,932 ft. Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: _ ~ 190.3 Easting: _~ 7,485,109 ft.  Drilling Company:  Hardcore Drilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: CME-850 Track Hammer Type:  Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |[PENETRATION RESISTANCE, N (blowsift.
Refer to the report text for a proper understanding of the ] a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Brown and gray sandy GRAVEL, trace silt; ""‘.
wet; fine to coarse sand; rounded to b,
subrounded gravel. (GP) @
.
I.‘ 5
RECENT RIVER ALLUVIUM . @
0
..
] 181.8 129 {
Gray clayey SILT to silty CLAY; wet; low to 8.5
medium plasticity; based on drill cuttings and | 10
drill action. (ML/CL) S 1L :
e — 176.3 |1
Stiff blue-green-gray clayey SILT to silty 14.0 15
CLAY, trace sand; low to medium plasticity; s.zL k
fine sand. (ML/CL) 15
2
=
& 20
3 : 167.3
Stiff blue-gray-gray clayey SILT to CLAY; 23.0
moist to wet; high plasticity. (MH/CH) 25 }
S| GBI i
=10
e
S;_’ TERTIARY NON-MARINE SEDIMENTS
3 30 \
35 @ J
4 A :
18
CONTINUED NEXT SHEET 0 20 40 60 80 100
LEGEND

*  Sample Not Recovered
| Standard Penetration Test
1l 3" 0.D. Shelby Tube

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.

2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
4. The hole location and elevation should be considered approximate.

ASTER LOG E 24-1-03710.GPJ SHAN WIL.GDT 9/10/12

] Recovery (%)

® % Water Content

Plastic Limit |————— Liquid Limit

Corvallis East Alternative
CVO Feasibility Study
Corvallis, Oregon

LOG OF BORING SB-WR-12-2

September 2012 24-1-03710-001

SHANNON & WILSON, INC. FIG. A5

Geotechnical and Environmental Consultants Sheet 1 of 3
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Total Depth: 81.5ft. Northing: _ ~ 342,932 ft. Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: _ ~ 190.3 Easting: _~ 7,485,109 ft.  Drilling Company:  Hardcore Drilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: CME-850 Track Hammer Type:  Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |[PENETRATION RESISTANCE, N (blowsift.
Refer to the report text for a proper understanding of the ] a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
- —— — —_———— 149.3 ¢4 1 s-5
Very stiff blue-gray clayey SILT; moist; 41.0 P ;
. . . 1
medium to high plasticity. (MH) S6 A
20
45
S-7
7777777777777777777777777 143.2 411 ®
Stiff gray grading to blue-gray CLAY grading to 47.1 // S8 *
clayey SILT: moist to wet; high plasticity; -12\
occasional organic flecks and debris, slight 50
blue-green mottling in upper. (CH/MH) S-9L 1}
9
55 / ®
S—1OL A
12
=| Stiff blue-gray silty CLAY to CLAY; moist; high 58.0
S| plasticity; relict coarse sand and fine gravels in 60
fine-grained matrix structure. (CH) S'HL +
10
<
€
65
A S — 123.3 %
e Medium dense light blue-gray SILT, trace 67.0
2| sand; moist; nonplastic; fine sand; slight
3] blue-green mottling. (ML) 70 ®
s-12i A
TERTIARY NON-MARINE SEDIMENTS 16
75
| Very dense gray silty SAND; moist; nonplastic |
to low plasticity fines; fine sand. (SM)
CONTINUED NEXT SHEET 0 20 40 60 80 100
~ LEGEND ] Recovery (%)
5 *  Sample Not Recovered
E e S't'andard Penetration Test ® ° Water Content
5 1L 3"0.D. Shelby Tube Plastic Limit |———— Liquid Limit
|
i Corvallis East Alternative
: CVO Feasibility Study
2 Corvallis, Oregon
g NOTES
E 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
= e . -
Y 2. Groundwater level, if indicated above, is for the date specified and may vary. LOG OF BORING SB_WR_1 2_2
E 3. USCS designation is based on visual-manual classification and selected lab testing.
% 4. The hole location and elevation should be considered approximate. September 2012 24-1-03710-001
o
2 SHANNON & WILSON, INC. FIG. AS
< Geotechnical and Environmental Consultants Sheet 2 of 3
REV 3



Total Depth: 81.5ft. Northing: _ ~ 342,932 ft. Drilling Method: Mud Rotary Hole Diam.: 5in.

Top Elevation: _ ~ 190.3 Easting: _~ 7,485,109 ft.  Drilling Company:  Hardcore Drilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: CME-850 Track Hammer Type:  Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |[PENETRATION RESISTANCE, N (blowsift.
Refer to the report text for a proper understanding of the ] a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
51
Completed - August 1, 2012 2
85
90
95
2
=
Q
S 100
s
4
105
e
[§)
%
N 110
115
0 20 40 60 80 100
~ LEGEND ] Recovery (%)
5 *  Sample Not Recovered
E e S't'andard Penetration Test ® ° Water Content
5 1L 3"0.D. Shelby Tube Plastic Limit |———— Liquid Limit
Bl |
i Corvallis East Alternative
< o
z CVO Feasibility Study
2 Corvallis, Oregon
g NOTES
E 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
o
- 2.G if indi i ifi .
Y roundwater level, if indicated above, is for the date specified and may vary. LOG OF BORI NG SB_WR_1 2_2
E 3. USCS designation is based on visual-manual classification and selected lab testing.
% 4. The hole location and elevation should be considered approximate. September 2012 24-1-03710-001
x
2 SHANNON & WILSON, INC. FIG. AS
< Geotechnical and Environmental Consultants Sheet 3 of 3
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Total Depth: 30 ft. Northing: _ ~ 342,341 ft. Drilling Method: Solid Stem Auger Hole Diam.: 4 in.
Top Elevation: _ ~215.9 Easting: _~7,485594ft.  Driling Company: Greg Vandehey Rod Type: ~
Vert. Datum: Station: ~ Drill Rig Equipment: Simco 2400 SK-1 Hammer Type: Cathead
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev 8 o . & |[PENETRATION RESISTANCE, N (blowsift.
Refer to the report text for a proper understanding of the : a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth € o © -
lines indicated below represent the approximate boundaries (ft.) ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Very loose to loose brown SAND with silt;
moist; nonplastic fines; fine to medium sand.
(SM)
L 5 ® ‘
| S-1
. L) 10
Grades to silty SAND at 10.0 feet. RN S'ZL x\ ‘
A 5
Dense brown-orange-gray sandy GRAVEL 14.0 15
with silt; moist to wet; fine to coarse sand; fine 3.3L
to coarse subrounded to rounded gravel. A 46
o) (GP-GM) £
i Grades to medium dense sandy GRAVEL to =
~| gravelly SAND at 18.0 feet. E 20
5
« RECENT RIVER ALLUVIUM
25
. P
17
e
(&)
&
= 185.9 30
Completed - August 6, 2012 30.0
35
0 20 40 60 80 100
LEGEND ] Recovery (%)
*  Sample Not Recovered Y  Groundwater Level

| Standard Penetration Test

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.

2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
4. The hole location and elevation should be considered approximate.

ASTER LOG E 24-1-03710.GPJ SHAN WIL.GDT 9/10/12

® % Water Content

Plastic Limit |————— Liquid Limit

CVO Feasibility Study
Corvallis, Oregon

Corvallis East Alternative

LOG OF BORING SB-TTGC-12-1

September 2012 24-1-03710-001

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG. A6

REV 3



Total Depth: 25 ft. Northing: _ ~ 342,422 ft. Drilling Method: Solid Stem Auger Hole Diam.: 4 in.
Top Elevation: _ ~210.8 Easting: _~7,485275ft.  Drilling Company:  Greg Vandehey Rod Type: ~
Vert. Datum: Station: ~ Drill Rig Equipment: Simco 2400 SK-1 Hammer Type: Cathead
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev 8 o . & |[PENETRATION RESISTANCE, N (blowsift.
Refer to the report text for a proper understanding of the : a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth € o © -
lines indicated below represent the approximate boundaries (ft.) ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Loose light brown SAND with gravel, trace silt;
dry, fine sand; subrounded gravel. (SM)
5@
Grades to dark brown; medium sand; moist at S 1L A
O
5.5 feet. 3
7777777777777777777777777 200.8 g’y 10
Very dense dark brown sandy GRAVEL, trace 10.0 S'ZL l A
silt; mist; fine to coarse sand; fine to coarse 41
subrounded to rounded gravel. (GP)
15
RECENT RIVER ALLUVIUM _3L ‘ﬂ
\v4 40
o g
2 5
& O
a
.| Grades to gravelly SAND based off of drilling
¢| action at 21.5 feet.
185.8 25
Completed - August 6, 2012 25.0
e
[§]
5
= 30
35
0 20 40 60 80 100
~ LEGEND ] Recovery (%)
S *  Sample Not Recovered Y  Groundwater Level
E | Standard Penetration Test ® ° Water Content
) Plastic Limit |————— Liquid Limit
Bl |
i Corvallis East Alternative
< .
z CVO Feasibility Study
2 Corvallis, Oregon
g NOTES
E 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
] I . -
Y 2. Groundwater level, if indicated above, is for the date specified and may vary. LOG OF BORING SB_TTGC_1 2_2
E 3. USCS designation is based on visual-manual classification and selected lab testing.
% 4. The hole location and elevation should be considered approximate. September 2012 24-1-03710-001
o
e SHANNON & WILSON, INC.
E Geotechnical and Environmental Consultants FIG' A7

REV 3



Total Depth: 6.5 ft. Northing: _ ~ 342,301 ft. Drilling Method: Solid Stem Auger Hole Diam.: 4 in.
Top Elevation: ~ 210 Easting: _~7,484,860ft.  Drilling Company: Greg Vandehey Rod Type: ~
Vert. Datum: Station: ~ Drill Rig Equipment: Simco 2400 SK-1 Hammer Type: Cathead
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev.| © 3 o . & |PENETRATION RESISTANCE, N (blowsift)
Refer to the report text for a proper understanding of the ] a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Loose brown silty SAND; moist; fine to
medium sand. (SM)
RECENT RIVER ALLUVIUM Ry
77777777777777777777,77,777205.0@“' 5
Dense brown-gray sandy GRAVEL; moist; fine 50 [* o} S'1L A
. ‘
to coarse subrounded gravel. (GP) 2g35-5 38
Completed due to refusal - August 6, 2012
10
15
2
=
& 20
5
x
25
e
(&)
2
S
30
35
0 20 40 60 80 100

LEGEND
*  Sample Not Recovered
| Standard Penetration Test

NOTES

4. The hole location and elevation should be considered approximate.

ASTER LOG E 24-1-03710.GPJ SHAN WIL.GDT 9/10/12

1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.

3. USCS designation is based on visual-manual classification and selected lab testing.

] Recovery (%)

® % Water Content

Plastic Limit |————— Liquid Limit

Corvallis East Alternative
CVO Feasibility Study
Corvallis, Oregon

September 2012

LOG OF BORING SB-TTGC-12-3

24-1-03710-001

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG. A8

REV 3



Total Depth: 30 ft. Northing: _ ~ 343,655 ft. Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: ~ Easting: _~ 7,484,577 ft.  Drilling Company:  Hardcore Drilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: CME-850 Track Hammer Type:  Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |PENETRATION RESISTANCE, N (blowsift)
Refer to the report text for a proper understanding of the Qe a 5 2 < | A Hammer Wt. & Drop:_ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth ; € o © -
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Stiff gray gravelly SILT to silty GRAVEL, trace oy
sand; moist; low to medium plasticity fines; pl
fine sand; fine gravel. (GM) of s 11 : A : :.; : ‘
FILL o ’ Logri
| Medium stiff to stiff gray SILT to clayey SILT, | 45 5+
trace gravel and sand; moist; low to medium S'ZL 84 ‘
plasticity; fine subrounded gravel; disturbed , °
texture. (ML) s.3I j
9
10
i A |
Medium dense brown silty SAND to SAND 15
with silt; wet; fine to medium sand. (SM) RSN RRRTa. SDRRCEEREREIR
RECENT RIVER ALLUVIUM '51 % ;15 Sl ’
< 15—
<| 8 A |
N £ 14
R 8
g() o .
= REE
= h 20
7777777777777777777777777 SN S-7L*
Dense to very dense gray-brown sandy 210 M \! 35
31 GRAVEL, trace silt; wet; fine to coarse sand; pl’
| fine to coarse subrounded to rounded gravel. @
(GM) \ 25 ®
e ]
1 50
¢ 3
S >
) Dl S-QI : ‘ \A
= - 30 93—
Completed - August 6, 2012 30.0
35
0 20 40 60 80 100

LEGEND

*  Sample Not Recovered ¥ Groundwater Level

| Standard Penetration Test

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.

2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.
4. The hole location and elevation should be considered approximate.

ASTER LOG E 24-1-03710.GPJ SHAN WIL.GDT 9/10/12

] Recovery (%)
<& % Fines (<0.075mm)
® % Water Content

Plastic Limit |————— Liquid Limit

Corvallis East Alternative
CVO Feasibility Study
Corvallis, Oregon

LOG OF BORING SB-WWRP-12-1

September 2012

24-1-03710-001

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG. A9

REV 3



Login: rrb

Date: 08-22-2012

Filename: I:\WIP\Projects\24-1 Portland\3700\3710 Corvallis East Alternative CVO Feasibility\Graphics\CAD\Core Photos.dwg

Depth 0-24 feet.

24

30
Depth 24-36 feet.

36'

Depth 36-46 feet.
46'

51'
Depth 46-57 feet.

40'

Corvallis East Alternative
CVO Feasibility Study
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APPENDIX B
LABORATORY TESTING PROGRAM

B.1 GENERAL

The physical characteristics of the samples from the field explorations were noted and the field
classifications were modified, where necessary, in accordance with terminology presented in
Appendix A, Figure Al. During the course of the examination, representative samples were
selected for further tests. The samples were examined for geotechnical testing in Shannon &
Wilson’s (S&W?’s) laboratory in Lake Oswego, Oregon. The tests conducted included visual-
manual classifications, moisture content analyses, Atterberg limit tests, and particle-size
analyses.

The testing procedures of the laboratory program are summarized in the following paragraphs.
Unless noted otherwise, all test procedures were in general accordance to applicable ASTM
International (ASTM) standards. “General accordance” means that certain local and common
descriptive practices and methodologies have been followed.

B.2 SOIL TESTING
B.2.1 Visual-Manual Classifcation of Soils

The soils were classified in general accordance with the Standard Practice for Description
and Identification of Soils (Visual-Manual Procedure), ASTM D2488. Other terminology, such
as the relative density or consistency of the soil deposits, is used in general accordance with
current local engineering practice. In determining the soil type (gravel, sand, silt, or clay), the
term that best describes the major portion of the sample is used. Modifying terms to further
describe the soil samples are defined in Appendix A, Figure A1. The USCS group symbol for
each sample classified in the laboratory is presented on Figures B1 and B2.

B.2.2 Moisture (Natural Water) Content

Natural moisture content determinations were performed in accordance with ASTM
D2216 on selected soil samples. The natural moisture content is a measure of the amount of
moisture in the soil at the time the explorations are performed, and is defined as the ratio of the
weight of water to the dry weight of the soil, expressed as a percentage. The results of the
moisture content determinations are graphically shown on the Borings Logs in Appendix A.

B-1
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B.2.3 Atterberg Limits

Atterberg limits were determined on selected samples in accordance with ASTM D4318.
This analysis yields index parameters of the soil that are useful in soil classification, as well as in
a number of analyses, including liquefaction analysis. The Atterberg limit results are plotted on
the Atterberg Limits Results, Figure B1, and are also shown graphically on the Borings Logs in
Appendix A.

B.2.4 Particle-Size Analyses

Particle-size analyses were conducted on selected samples to determine their grain-size
distributions. Grain-size distributions were determined by sieve analysis in accordance with
ASTM D422. A wet sieve analysis was performed to determine a percentage (by weight) of the
sample passing the No. 200 (0.075 mm) sieve, then the material retained on the No. 200 sieve
was shaken through a series of sieves to determine the distribution of the plus No. 200 fraction.
Results of the particle-size analyses are presented on Figure B2, Grain Size Distribution. For all
particle-size analyses, the percentage of material passing the No. 200 sieve is also shown
graphically on the Borings Logs in Appendix A.

B-2
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A SB-WWRP-12-1, S-8 25.0 GP Gray/Brown sandy GRAVEL 51 | 46 | 4 15 SHANNON & WILSON, INC. FIG. B2




APPENDIX C

BORING LOGS IN ORLEANS NATURAL AREA

24-1-03710-001



APPENDIX C
BORING LOGS IN ORLEANS NATURAL AREA

C.1 GENERAL

In the Orleans Natural Area four (4) borings were conducted in May 2011, and one boring was
conducted on August 2, 2012. The four (4) borings completed in the Orleans Natural Area in
2011 were completed by a Kennedy/Jenks and are labeled MW-1-2011, TB-1, TB-2, and TB-3.
A Shannon & Wilson geologist logged and collected soil samples for boring TB-4 on August 2,
2012. The locations of these borings are shown in the figure this Appendix (Figure 1) provided
to Shannon & Wilson by Kennedy/Jenks.

Additionally more borings have been completed in the Orleans Natural Area and the locations
are shown on the attached figure, but these logs were not provided to Shannon & Wilson. The
boring logs of MW-1-2011, TB-1, TB-2, TB-3, and TB-4 and contained in this Appendix.

24-1-03710-001
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BORING & WELL CONST NO KJ BORINGLOGS.GPJ KENNEDY JENKS.GDT 9/7/11

Boring Log

Kennedy/Jenks Consultants

BORING LOCATION

West Alternative Site Boring Name TB-1
DRILLING COMPANY DRILLER
N/A N/A Project Name _Corvallis TMDL ALTS. EVAL.
DRILLING METHOD(S) DRILL BIT(S) SIZE
N/A NA Project Number 0791027*30
ISOLATION CASING FROM o FT. ELEVATION AND DATUM TOTAL DEPTH
n/a n/a n/a
BLANK CASING FROM TO FT. DATE SGT,5??ED20847 DATE 003M6PI?E'2Dbgs
n/a n/a n/a
SLOTTED CASING FROM TO FT. 5/27/1 1 5/27/1 1
nla nla nla STATIC WATER ELEVATION
SIZE AND TYPE OF FILTER PACK FROM TO FT. [OGGED BY n/a
n/a n/a n/a .
SEAL FROM TO FT. D orIOWSkI
nla nla nla SAMPLING METHODS WELL COMPLETION
GROUT FROM 0 | N/A O SURFACE HOUSING
n/a n/a n/a Ostanopipe @ fr
R Ponetr. | Dent REMARKS USCS |
;y’\ﬁ:g Rc(eg:;te)ry B,T:“sli:/g" '(:::eepe‘g Log Lithology] Color LITHOLOGY DESCRIPTION
i | NOTE: DRILLER ADDED | (ML-MH) BROWN CLAYEY SILT W/TRACE OF VERY
WATER FROM BEGINNING FINE SAND; NEAR SURFACE TO MEDIUM STIFF AT
i 7 OF BORING ~ 10 MOIST. .
- 5_ - -
I il 1 mL- . ]
- — MH — -
i O e PR T SIMIUAR TO ABOVE, BUT INCREASING FINE SAND ™™™
i | BUT NO RECOVERY (BUT | CONTENT i
| _| LARGE GRAVEL LOGGED IN i 1
i |END OF BIT)
i 154 ok | (SM) BROWN SILTY FINE TO MEDIUM SAND;
e INCREASING SAND CONTENT W/DEPTH (MAYBE
i § ;I;:E.,L ~ ONLY 10-15% SILT AT 17.5 FT); MED. STIFF.
i 7 ZIZjZ;I; ™ AT 18" SIMILAR TO ABOVE, CUT SOIL COLOR i
- . sv bk - - CHANGE TO GRAY. 1
B 20 o{ogl::t: - -
i ”s Rz i
[ j p g | (GP-SP) GRAY SANDY GRAVEL (APPROX. 50/50); i
GP- L®g:e. GRAVEL VERY POORLY GRADED ("PEA GRAVEL");
i ] SP el - SAND FINE TO MEDIUM; LOOSE. ]
i ] O | (GP) GRAVEL GRAVEL AND SAND; GRAVEL FINE TO
GP b e o COARSE (AVG 1 1/2")
- 30+ o o o E
- - DISTINCT o BE| -
i | (NON-TRANSITIONAL) | (CL-ML) GRAY SILTY CLAY/CLAYEY SILT, DENSETO |
i 1 CONTACT BETWEEN oL _ VERY DENSE; VERY POORLY GRADED; MOIST i
| _| GRAVEL + UNDERLYING v B 1
SILTY CLAY.
- 35_ - -
F-40.1

(6-87) (3-88) (8-90)


JimmyC
Line


Boring Log Kennedy/Jenks Consultants

BORING & WELL CONST NO KJ BORINGLOGS.GPJ KENNEDY JENKS.GDT 9/7/11

BORING LOCATION
West Alternative Site Boring Name TB-2

DRILLING COMPANY DRILLER

N/A N/A Project Name _Corvallis TMDL ALTS. EVAL.
DRILLING METHOD(S) DRILL BIT(S) SIZE

N/A NA Project Number 0791027*30
ISOLATION CASING FROM o FT- ELEVATION AND DATUM TOTAL DEPTH

n/a n/a n/a
BLANK CASING FROM TO FT. DATE SGT,5?2I.ED209-99 DATE C:M5F:L0E'2;:)bgs

n/a n/a n/a
SLOTTED CASING FROM TO FT. 5/27/1 1 5/27/1 1

nla nla nla STATIC WATERIELEVATION
SIZE AND TYPE OF FILTER PACK FROM TO FT. [OGGED BY ia

n/a n/a n/a .
SEAL FROM TO FT. D' orIOWSkI

nla nla nla SAMPLING METHODS WELL COMPLETION
GROUT FROM 0 | N/A O SURFACE HOUSING

n/a n/a n/a ostanppipe _NA_ er

= Penetr. | Dont REMARKS UsCs |
;’y’\ﬁ:g R((eg:;te)ry B’T:;ISS/% I(:::?etg Log Lithology] Color LITHOLOGY DESCRIPTION
i ] 1 mL- 3  (ML-SM) BROWN SANDY SILT; SOFT; MOIST; i
| | Fiq | GRADING TO SILTY SAND W/DEPTH ]
- 1 ES-OFEEFF,\:I)I;;TRE)CFOTV%EbY oio - (SM) BROWN SILTY SAND (FINE TO MEDIUM); ]
S B o - LOOSE TO MEDIUM DENSE; MOIST -
- 5_ :I: - -
- 10 :I: L i
| i + _ i
B 15_ : | (SP) BROWN MEDIUM TO COARSE SAND; LOOSE;
i | NOTE: DRILLER REPORTS . | MoIsT i
FIRST GRAVEL AT 18 FT. i
B 1 - (GW-SW) BROWN AND GRAY SANDY GRAVEL -
S B - WILITTLE FINES; SAND FINE TO MEDIUM; GRAVEL -
R 20- L. 1/2" TO 3", AVG. 1 1/2"; MEDIUM DENSE 4
- 25+ - OCCASIONAL 1'-2' LENSES OF BROWN MEDIUM TO -
= . L COARSE SAND. ]
- 30_ - -
- - ] ~""BROWN TO GRAY SANDY/SILTY GRAVEL - R
i 4 _"F'F?ATE-S/I*TTISﬁ EESFAABR§OWN | (INCREASING FINES W/DEPTH); SAND FINE TO -
R 354 TO GRAY .. MEDIUM; GRAVEL 1" TO 3", AVG. 2"; MED-DENSE 4
- 40_ - -
i ] | (CL-ML) BLUISH-GRAY SILTY CLAY/CLAYEY SILT; i
VERY DENSE; VERY POORLY GRADED; MOIST

F-40.1
(6-87) (3-88) (8-90)


JimmyC
Line


Boring Log Kennedy/Jenks Consultants

BORING & WELL CONST NO KJ BORINGLOGS.GPJ KENNEDY JENKS.GDT 9/7/11

BORING LOCATION
East Alternative Site-Orleans Natural Area Boring Name TB-3
DRILLING COMPANY DRILLER
ajor Drillin ; orvallis . .
M Drilling N/A Project Name _C llis TMDL ALTS. EVAL
DRILLING METHOD(S) DRILL BIT(S) SIZE
Sonic N/A Project Number 0791027*30
ISOLATION CASING FROM o FT. ELEVATION AND DATUM TOTAL DEPTH
(Temp Boring) n/a n/a
GRD. :214.10 40.0 ft. bgs
BLANK CASING nla FROM nla o nla FT. DATE STARTED DATE COMPLETED
SLOTTED CASING FROM TO FT. 5/26/1 1 5/26/1 1
nla nla nla STATIC WATERIELEVATION
SIZE AND TYPE OF FILTER PACK FROM TO FT. [OGGED BY nia
n/a n/a n/a .
SEAL FROM TO FT. D orIOWSkI
nla nla nla SAMPLING METHODS WELL COMPLETION
GROUT FROM To 7 |N/A O SURFACE HOUSING
n/a n/a n/a ostanppipe _NA_ er
SAMPLES )
Tpe  [Rocovey Penetr (Efe;;;elth REMARKS ULSO%S Lithology] Color LITHOLOGY DESCRIPTION
©- Blows/6"
NOTE: DRILLER ADDS t j (ML-SM) BROWN SANDY SILT/SILTY SAND; SOFT TO
§ “| WATER TO BIT FROM 7 I~ MEDIUM STIFF; MOIST
i _| BEGINNING OF BORING ] E 3 | TRACE (0-5%) FINE GRAVEL CLASTS FROM 3-4 FT i
B i 1 L L i
: & 15w ﬁ - :
- - - Bl [ OKEABOVE, BUT CRANGE TO SRAV AT 75 ¥ ]
i 10: i ;{;., € | (SM)LIKE 0'- 7.5', BUT INCREASING FINE SAND
.,I.,j::I: WITH DEPTH TO PREDOMINANTLY SILTY SAND AT
B N N *4oolole - 16’ ]
- . +4 SM ZIZEIZ:I: - 7
B - DRILLER REPORTS NOTABLY - : ::I:o . o -
L 154 HARDER ("HARDPAN") FROM - 4 .,;{; L i
B 1 16-19 FT BGS. ‘o

(GW-SW) GRAY SANDY GRAVEL W/LITTLE FINES;
SAND FINE TO MEDIUM; GRAVEL 1/2"-3", AVG. 1 1/2",
- MEDIUM DENSE 16 TO 19 FT, LOOSE BELOW 19 FT

- 20_ - - -
- ~ ONLY 5 FT RECOVERY FROM - -
. +420-30 FT . - -
i 257 ] | LIKE ABOVE, BUT ALTERNATING BETWEEN SANDY
GRAVEL AND GRAVELY SAND.

- 30_ - - -
- 35_ - - -
. +DISTINCT

(CL) BLUISH-GRAY SILTY CLAY; DENSE; VERY

40—(NON-TRANSITIONAL) POORLY GRADES; SLIGHTLY MOIST.

CONTACT BETWEEN
COARSE SANDY GRAVEL
AND UNDERLYING DENSE
SILTY CLAY AT 39 FT BGS.

F-40.1
(6-87) (3-88) (8-90)


JimmyC
Line

JimmyC
Text Box
DISTINCT
(NON-TRANSITIONAL)
CONTACT BETWEEN
COARSE SANDY GRAVEL
AND UNDERLYING DENSE
SILTY CLAY AT 39 FT BGS.


BORING & WELL CONSTRUCTION BORINGLOGS MW-1.GPJ KENNEDY JENKS.GDT 9/7/11

Boring Log

Kennedy/Jenks Consultants

CLAY AT 32 FT

BORING LOCATION
East Alternative Site-Orleans Natural Area Boring Name MW-1-2011
DRILLING COMPANY DRILLER
Major Drilling N/A Project Name _ Corvallis TMDL ALT. EVAL.
DRILLING METHOD(S) DRILL BIT(S) SIZE
Sonic N/A Project Number 0791027*30
ISOLATION CASING FROM o FT- ELEVATION AND DATUM TOTAL DEPTH
n/a n/a n/a
BLANK CASING FROM o FT- DATE SGT,5?2ED21 286 DATE C:I\?Plinggs
2" SCH. 40 PVC 0 25
SLOTTED CASING FROM TO FT. 5/26/1 1 5/26/1 1
2" OZO-SLOT 25 30 STATIC WATER ELEVATION
SIZE AND TYPE OF FILTER PACK FROM TO FT. [OGGED BY n/a
10-20 23 30
SEAL FROM TO FT. D ORLOWSKI
Bentonite 2 23 SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. [0 SURFACE HOUSING
CEMENT SEAL 0 2 ostanpppe A Fr
SAMPLES Dl BACKFILL DETAILS
enetr. en uscs i
e Rcag:;te)ry BP'T&S,LS:% ] (f;epet{; Log_ |Uithology| Color LITHOLOGY DESCRIPTION
i |NO RECOVERY / | (ML-CL) REDDISH-BROWN CLAYEY SILT; SOFT TO
FROM 4 TO 8 MED. STIFF; SLIGHT PLASTCITY; MOIST
B 7 FT; DRILLER B 1
- ~1REPORTS ML - .
= - INCREASING 1o - .
B 54 SAND AND L
i | GRAVEL AT 6 | NO RECOVERY FROM 4-8 FT, CUT PRESUMED
FT. /ﬁ INCREASE IN SAND + GRAVEL
i i RN | (SW-GW) BROWN SAND AND GRAVEL W/FINES
sw. ferees (APPROX 60% SAND, 35% GRAVEL, 5% FINES);
- 10+ Gw;ggxgo ~ GRAVEL 1/4-2", WELL-ROUNDED ELONGATE; LOOSE
- . . SN - TO MED. DENSE; MOIST; INCR. FINES .
- - - (ML) BROWN SILT, LIKE 0-8 FT. BUT LESS CLAY E
B - DRILLER ML L CONTENT; MOIST i
n 154 REPORTS
i INOTABLY PRI | (SW-GW) REDDISH-BROWN SAND AND GRAVEL,
HARDER AT 15 wopged LITTLE TO NO FINES; SAND FINE TO MED., APPROX.
i 1FT SRR ~ 60% VOLUME; GRAVEL 1/2-3", MOIST, BUT ]
- . NS - DISTINCTLY DRY AT 19 FT. .
- - WATER LEVEL R - .
L 204 STABILIZES SW- ool L 4
- 1 ReARS GW (S - SAME AS ABOVE, BUT SATURATED CONDITIONS .
i | CONFINED RN - WITH BORING DEPTH AT APPROX. 21 FT BGS. .
I | CONDITIONS ey B ]
- - (DRY AT 19 FT) ARNN I _
- 25+ RS - -
i ] T T Py % | (GW) SIMILAR TO ABOVE, BUT INCREASEIN |
Py GRAVEL PERCENTAGE (40 TO 60%) AND AVG.
B 7 0,0 ~ GRAVEL SIZE (1"-3" RANGE). ]
n - GW h ‘. h . .
- 30_ o ° - -
B i s~ - ]
DISTINCT ‘e !
i 1 (NON- | (CL) BLUISH-GRAY SILTY CLAY; DENSE; VERY
i I TRANSITIONAL)  POORLY GRADED; SLIGHTLY MOIST i
_ 35 CONTACT BENTONITE| L n
CHIP
- -{BETWEEN BACKFILL CcL = -
| _| COARSE L ]
| _|GRAVEL+SAND L ]
i _|AND L ]
40—-/NDERLYING
DENSE SILTY

F-40.1
(6-87) (3-88) (8-90)

sheer 1 oF _ 1
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Total Depth: 41.5ft. Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: ~ Easting: ~ Drilling Company:  Hardcore Drilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: CME-75 (#YEAA624) Hammer Type:  Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev.| © 8 o . & |[PENETRATION RESISTANCE, N (blowsift)
Refer to the report text for a proper understanding of the D th e a 5 ) £" A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification ep ; € o © o
lines indicated below represent the approximate boundaries ft.) | & ®© 0) = ]
between soil types, and the transitions may be gradual. n o 0 20 40 60 80 100
Topsoll .
e ————=——- ] 05 g
Very loose brown SAND, trace silt and silty K
SAND; moist; nonplastic fines; fine to medium
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MANAGEMENT SUMMARY

In connection with a feasibility study of alternatives for Wastewater Reclamation Plant
(WRRP) compliance with future water quality regulations, a geoarchaeological survey
was undertaken in the East TMDL Alternative project area along the east bank of the
Willamette River across from the City of Corvallis. The objective of this survey was to
determine if prehistoric or historic archaeological sites that may be National Register-
eligible are present in the project area.

In active flood plain environments like the east bank of the Willamette River, traditional
pedestrian surface surveys are inadequate for establishing the presence/absence of
archaeological resources. To search for archaeological remains deeply buried beneath the
surface, newer technologies were employed, including LiDAR hill-shaded DEM
topographic analyses, subsurface imaging with high-voltage ground penetrating radar,
ground-truthing with remote digital photography and interval sampling in deep
mechanical trenches, and AMS radiocarbon dating of key stratigraphic units.

Mechanical trenching in the area south of Highway 34 extended through sand and silt
deposits that could potentially contain archaeological remains to reach underlying gravel
at depths ranging from 2.3 to 4.0 m. Four radiocarbon dates on charcoal obtained from
depths of 70 to 320 cm below surface in three different trenches indicate that this portion
of the flood plain formed within the last 500 years. Geomorphic evidence suggests that
this portion of the project area is unlikely to have provided a stable land surface on which
archaeological deposits would be preserved.

The East TMDL Alternative project area extends through the historic Orleans town site.
The precise extent of the historic town site is unknown, but the town’s Main Street more
or less coincided with present-day Highway 34. Previous archaeological surveys and test
excavations by OSMA archaeologists along the Highway 34 corridor, as well as the
Highway 34 Bypass, did not find any conclusive evidence of the historic town site.

No prehistoric or historical archaeological sites were identified in the project area. Trace
archaeological evidence was found in the southernmost trench, in an eroded and smeared
sediment layer interpreted to represent secondary deposition by one or more prehistoric
floods. The evidence observed does not warrant recording as an archaeological site.

This geoarchaeological survey provides an initial assessment of the potential presence of
archaeological resources in the project area. Additional investigations should target
specific impacts associated with the proposed project. In providing the first subsurface
morphostratigraphic analysis of a small section of the Willamette River flood plain, this
study may serve as a model for future geoarchaeological studies in the middle Willamette
Valley.
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1. INTRODUCTION

The City of Corvallis is conducting a feasibility study of alternatives for Wastewater
Reclamation Plant (WWRP) compliance with the Willamette River Total Maximum
Daily Load (TMDL) and future water quality regulations. The proposed East TMDL
Alternative would pipe treated effluent from the WWRP under the Willamette River to
the east bank. Some effluent will be used for irrigation at the Trysting Tree Golf Course,
and some will be piped south to a constructed wetland at Orleans Natural Area (NA).
Because federal funding and permitting is involved in the project, a survey for
archaeological resources is required to meet cultural resource compliance requirements
under Section 106 of the National Historic Preservation Act (NEPA) (as amended).

The objective of the survey reported here was to determine if prehistoric or historical
archaeological sites that may be eligible for inclusion on the National Register of Historic
Places (NRHP) are present in the East TMDL Alternative project area. This survey
ensures compliance with federal regulations such as Section 106 of NEPA as well as with
Oregon state laws requiring identification and protection of archaeological resources.

The work undertaken is referred to here as a “geoarchaeological survey” (rather than
simply an archaeological survey) because it involved special efforts to document the
geological and geomorphological contexts in which archaeological remains might occur
within the project area. The integration of archaeological and geological research
methods is especially critical in areas where archaeological remains may be found in
deep alluvium, as is the case in the East Alternative project area on the flood plain along
the east bank of the Willamette River.

PROJECT LOCATION

The East TMDL Alternative is located on the east bank of the Willamette River, on both
the north and south sides of Highway 34, which provides access between the City of
Corvallis and Interstate 5 to the east. The portion of the WWRP north of Highway 34 is
in T11S, R5W, SEY and SEY4 of NEY4 of 35, and the SWY4 of NWY4 of Section 36. The
portion of the WWRP south of the highway is in T12S, R5W, NEY of Section 2 (DLCs
66 and 74), W.M. (Figure 1).

PROJECT DESCRIPTION

The East TMDL Alternative involves pumping water for the WWRP across the
Willamette River to a constructed wetland at Orleans NA south of Highway 34, with
subsurface discharge to the Willamette River, and delivery of highest quality Class A



Figure 1. Location of the East TMDL Alternative on the east bank of the Willamette River
across from the City of Corvallis (USGS Corvallis 1969, revised 1986).



recycled water to Trysting Tree Golf Course for irrigation purposes to reduce the use of
groundwater wells at the course. The Orleans NA natural treatment system would be
constructed with deep ponds that will cool water and return it to the Willamette River via
shallow groundwater. The Orleans NA would also be designed for public recreation and
education with walking paths and interpretive kiosks that will be attractive locations for
observing migrating birds and other wildlife (Kennedy/Jenks Consultants 2011:V1).

The Orleans NA constructed wetland would be situated on the 36-acre Orleans NA
owned by the City. Surface flow on constructed wetlands providing treatment of WWRP
effluent would be constructed on approximately 20 acres of the site along with the
infiltration ponds to be constructed within an additional six acres. The remaining area on
the site is reserved for protection of the Willamette Greenway and other amenities that
include entry plazas, trails and walking paths, a demonstration wetland area that will
serve as an education center, and additional interpretive stations placed throughout the
site. The conceptual design for Orleans NA is shown in Figure 2 (Kennedy/Jenks
Consultants 2011:V11).

WWRP upgrades for the East TMDL Alternative include a new control structure at the
existing chlorine contact chamber to deliver final effluent to a new 3,600-ft? building
with an efficient pump station and facilities for producing and delivering recycled water
across the river. Pipelines for the East Alternative include 1,200 ft of 8-inch and 24-inch
pipeline installed under the Willamette River from the WRRP to Trysting Tree Golf
Course by horizontal directional drilling. Additional pipelines required for the East
TMDL Alternative include 600 ft of 8-inch pipe installed under the golf course fairway
by horizontal boring, and open-cut installation of approximately 4,000 ft of 24-inch and
8-inch pipe to deliver water to the Orleans NA. Terminal facilities for the East
Alternative will be located at Trysting Tree Golf Course as well as at the Orleans NA
(Kennedy/Jenks Consultants 2011:XI11).



Figure 2. Conceptual design for the East TMDL Alternative on the east bank of the Willamette River across from the City of Corvallis.



2. ARCHAEOLOGICAL CONTEXT

A review of the archaeological site and project records housed at the Oregon State
Historic Preservation Office (SHPO) was conducted to identify previous archaeological
surveys and other cultural resource investigations that have been conducted in the project
vicinity. The East Alternative project area is located in a portion of the south-central
Willamette Valley where a number of archaeological survey and test excavation projects
have been previously undertaken.

PREHISTORIC ARCHAEOLOGY

The Kalapuya Indians inhabited the Willamette Valley when European and American
trappers and explorers first entered western Oregon in the early nineteenth century AD.
Sketches of Kalapuya lifeways have been prepared by Zenk (1976, 1990), Toepel (1987),
and Toepel and Beckham (1981). Archaeological sites and artifacts found in the southern
Willamette Valley and surrounding uplands provide evidence that the Kalapuya and their
predecessors used this region for thousands of years prior to Euroamerican contact.
Several overviews of Willamette Valley prehistory are available (Aikens et al. 2011,
Minor and Toepel 1981, Pettigrew 1990).

No archaeological sites associated with prehistoric Native American occupation have
been recorded in the immediate project area vicinity. The closest reported observation of
prehistoric artifacts (apparently not formally recorded as an archaeological site) consists of
a few items of cultural material “on a rise adjacent to Ireland Street” (Gallagher 1993:6).
This location is south of Highway 34, some 200 m east of the Highway 34 Bypass.

HISTORICAL ARCHAEOLOGY

In contrast to the absence of recorded prehistoric archaeological sites, three
archaeological sites dating to the historic period have been recorded on the east bank of
the Willamette River in the immediate project area vicinity (35LIN686, 35LIN704,
35LIN757). All of these sites were identified during the course of archaeological
exploratory investigations that, while also looking for evidence of Native American
occupation, were primarily focused on finding archaeological evidence of the historic
town site of Orleans, the exact boundaries of which are unknown.

In 1848, Isaac Moore laid claim to 322 acres on the east bank of the Willamette River.
Moore’s claim was directly across the river from the claims of Joseph Avery and William
Dixon, who prepared a portion of their land for the new settlement of Marysville. Moore



110300 - Ferry crossing The Willamette, Cervallis, Ore.
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Figure 3. View to east of ferry landing and structures on the east bank of the Willamette River
before construction of the Van Buren Street Bridge in 1913, as shown in postcard titled
“Ferry crossing The Willamette, Corvallis, Ore.” (courtesy of the Benton County Historical
Society and Museum).

decided to compete with their efforts, and in 1851 surveyed an area on his side of the
river and christened it “Orleans” (Corning 1973:144). By 1857, Moore had platted at
least 15 blocks around a Main Street, constructed a steamboat landing and a general
merchandise store, and operated a ferry across the river to Marysville. The hamlet was
frequented by area settlers and farmers, and boats moored at its landing on a regular basis
(Corning 1973:148).

The promise of the emerging town was abruptly curtailed by the great flood of 1861, the
largest Willamette River flood in history (Miller 1999). Although not all of the buildings
were washed away, and deed records indicate some lots were sold after the flood, the
town never recovered. Historical photographs dating from before the construction of the
Van Buren Street Bridge in 1913 show only a few structures on the east bank of the
Willamette River at the former Orleans town site (Figure 3). As documented in a series of
aerial photographs taken in 1936, 1948, 1956, and 1963 (O’Grady and Ruiz 2011:14-15),
eventually the town disappeared as the land was consolidated into larger parcels for
farming (Gallagher 19934-5).



The following brief discussion of attempts to find archaeological evidence of the historic
Orleans town site focuses on a review of archaeological investigations along Highway 34
and the Highway 34 Bypass in proximity to the current WWRP East Alternative project
area.

The first known attempt to find archaeological remains associated with the historic town
site occurred in 1990 when David Brauner monitored construction of the Highway 34
Bypass. ”"No 19th century artifacts or features were observed” (Brauner 1990).

In 1992, an archaeological survey along the proposed route of an AT&T fiber optic cable

that extended through the former Orleans town site “did not encounter any surface
artifactual evidence associated with the townsite” (Chappel et al. 1992:54-55). Follow-up
monitoring by an archaeologist of boring and trenching during installation of the fiber
optic cable in 1997 also did not encounter any evidence of historic occupation (Musil
1997:2).

In 1993, portions of the former town site of Orleans on the south side of Highway 34
were placed on the Linn County Register of Historic Resources (Gloege 1993). The staff
report in support of this placement, prepared by Mary Gallagher (1993), provides the
most complete summary of the limited information available about this settlement.
Gallagher deduced that thel5 platted blocks in the town

...were probably laid out on a east-west trending axis (3 blocks along the river
by 5 blocks along Main Street, which was roughly in the location of Highway 34
but much narrower. Blocks may have been two deep, for a total of 10 blocks, on
the north side of Main Street, and 1 block deep on the south side of Main Street
for a total of 5 blocks [Gallagher 1993:7].

The former ferry landing was situated near the current Van Buren Street Bridge across
the Willamette River (Gallagher 1993:3). Overall, the boundaries of the town site placed
on the Linn County Register extend from 400 to 450 ft south of Highway 34 and from the
river eastward 1,200 ft to Ireland Lane (Figure 4). Over the more than 150 years since its
destruction by the 1861 flood, the presumed location of the former town site of Orleans
has suffered extensive disturbance. Gallagher (1993:2-3) listed 10 impacts that likely
have negatively affected preservation of this historic site (Table 1).

In conjunction with placement of Orleans on the Linn County Register of Historic
Resources, Gallagher directed a reconnaissance of the portion of the former town site on
the south side of Highway 34. Two of the areas surveyed were east of the bypass (and
therefore outside and east of the current WWRP East Alternative project area). In Area #3,
south of Highway 34 between the river and the bypass, Gallagher reported the following:

As expected, because of the proximity of 20th century houses just to the north of
the plowed field, a number of 20th century artifacts were located in this area.
Artifacts dating to the 19th century were also located in this area. Artifacts
included two whole white earthenware fragments; several thin window glass



Figure 4. Aerial photograph showing portions of the former historic town site of Orleans along the
south side of Highway 34 placed on the Linn County Register of Historic Resources in
1993.



Table 1. Summary of Impacts to the Historic Town Site of Orleans (after Gallagher 1993).

Source of Impacts

Results of Impacts

Agricultural Activities

Highway Bridge and Right-

of-Way Construction

Power Line Construction

Golf Course Construction

Quarry Excavation

Later Habitation Sites

Dumping Activity

Flooding

Bike Path Construction

Bypass Construction

Since abandonment of the town site, portions have been used for
agricultural activities. Repeated plowing will have mixed
artifact-bearing deposits and redistributed cultural materials
across the site.

Two bridges, one built in 1913 and the other in the 1960s, have
disturbed the portion of the site near the location of the Orleans
ferry and store. Highway 34 has been widened, and ditches have
been dug adjacent to the highway.

Several power lines have been installed between the two bridge
approaches.

The Trysting Tree Golf Course was constructed by Oregon State
University on the north side of Highway 34 in the 1960s.
Contouring of the land in this area has likely destroyed much of
the archaeological record.

A gravel pit was excavated in the field to the south of Highway 34,
east of the Highway 34 business loop. This pit was later used as
a landfill. Agricultural fields in the vicinity of the gravel pit were
scraped, apparently to depths of several feet, and the sediments
removed were used for fill.

Historical photographs and maps show some buildings on the
east bank of the Willamette in the vicinity of the ferry landing
and later Van Buren bridge. A portion of the former Corvallis
Oregon Electric station on the north side of Highway 34 near the
river is used for storage by OSU. The former Beach barn nearby
is also used by OSU crew. The houses of Johnny and Gibb
Beach formerly nearby have been demolished.

When the Van Buren Street Bridge was constructed in 1913
residents of Corvallis were said to have taken their garbage
across the bridge to dump it on the east bank. This trash dump
has been the scene of unauthorized excavations by bottle
hunters.

The extent of damage to the site as a result of flooding is
uncertain, but historical accounts of the 1861 flood indicate a
velocity strong enough to carry away several structures. Later
floods may have deposited sediments on the site.

Construction of a bike path underneath the bridge approaches,
which included some excavation, may have destroyed cultural
deposits along that portion of the river bank.

Completion in 1992 of a Corvallis Bypass for Highway 34 cut
through a portion of the Orleans town site. Construction
activities were monitored by an archaeologist.
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fragments; several brick fragments which appeared to be sand molded; a glazed
red ware fragment; a brown-glazed earthenware fragment; and an olive green
bottle glass fragment. While none of the 19th century artifacts recovered are very
diagnostic, as a group, they reflect an artifact assemblage of the mid-19th century
[Gallagher 1993:6].

In 2004, archaeologists from the Oregon State Museum of Anthropology (OSMA) began
the first in a series of archaeological testing projects along Highway 34 and the Highway
34 Bypass. In the first project, 26 probes were excavated along the west side of the
bypass (Figure 5). Twenty of these were 30 x 30 cm shovel probes dug to a depth of
30 cm. Six were 20-cm auger probes dug to a depth of 100 cm. “Probes were placed just
west of the highway fill and bordered a grass field, owned by the city of Corvallis and
being leased for farming. The field stretches approximately 300 m to the edge of the
Willamette River. No archaeological remains were recovered from these probes” (Helzer
2004:7). This is the same grass field in which GPR surveys were conducted and
mechanical trenches excavated in 2012 in connection with the WRRP East Alternative
project (see Section 5).

Another four 30 x 30 cm shovel probes were dug along the south side of Highway 34
immediately west of the bypass. One shovel probe excavated to a depth of 50 cm
produced 53 historical artifacts, including brick fragments, machine-cut nails, metal
fragments, container glass fragments, and ceramic fragments. Another probe contained
two brick fragments at 10-20 cm below surface. No cultural materials were found in the
other two probes placed in this area (Helzer 2004:16-17). These artifacts were “probably
associated with the Orleans town site,” and it was recommended that “the portion of the
project area south of Highway 34 and west of the Bypass be avoided” (Helzer 2004:20).

In October 2005, a pedestrian survey for archaeological resources was conducted by
OSMA archaeologists in connection with proposed replacement of the VVan Buren Bridge
(Connolly and Ruiz 2005). The project area on the east bank of the Willamette River
extended eastward along Highway 34 almost to its intersection with the bypass (see
Figure 5). On the north side of Highway 34, brick fragments and several pieces of white
improved earthenware were observed in backdirt piles from a utilities trench near the east
end of the project area. On the south side of Highway 34, a brick fragment and concrete
drain tile were observed near the intersection with the bypass (Connolly and Ruiz
2005:11).

In February 2006, OSMA archaeologists conducted Ground-Penetrating Radar (GPR)
surveys on the east bank of the Willamette River in connection with the Van Buren
Bridge project. Seven rectangular grids were surveyed, including two northeast of the
Harrison Street Bridge, one between the VVan Buren and Harrison Street bridges, and four
south east of the VVan Buren Bridge. Follow-up discovery and test excavations in April
2006 were conducted in what were referred to as the North, Central, and South areas
(O’Grady and Ruiz 2011).
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Figure 5. Locations of project areas investigated and archaeological sites recorded by OSMA
archaeologists along Highway 34 and the Highway 34 Bypass.
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In the North Area, on the north side of Highway 34, 22 exploratory shovel probes (30 x
30 cm) recovered “a variety of artifacts of different ages, indicating that multiple
episodes of deposition may have occurred there” (O’Grady and Ruiz 2011:51). Fifty-five
historical items found in six probes were recorded as archaeological site 35LIN757,
described as “a debris scatter consisting of multiple, sparse deposition episodes”
(O’Grady and Ruiz 2011:51).

In the Central Area, below and between the two bridges, 12 exploratory shovel probes
(30 x 30 cm) recovered 63 items of cultural material, “all of which were either modern or
non-diagnostic” (O’Grady and Ruiz 2011:50). No cultural materials were found below a
depth of 50 cm, and “it became clear from the work in the central area that no cultural
resources would be affected by construction activities” (O’Grady and Ruiz 2011:50).

In the South Area, southeast of the two bridges, 22 exploratory shovel probes (30 x
30 cm), 10 test probes (50 x 50 cm), and two test units (1 x 1 m) were excavated in “the
area most closely associated with the old Orleans townsite” (O’Grady and Ruiz 2011:54).
These excavations resulted in the recovery of information from two archaeological sites,
both of which lie in close proximity to Highway 34 roughly midway between its
intersection with the bypass and the east end of the VVan Buren Bridge.

Site 35LIN704 was “investigated using seven probes (S1-S6, S9), one 1 x 1 m test pit
(TP1) and a GPR survey that indicated buried features could be present” (O’Grady and
Ruiz 2011:55). Among the 106 artifacts recovered, “structural and building components
of recent historic origin constituted the majority of the cultural material” (O’Grady and
Ruiz 2011:55). Much of the cultural material was found within 20 cm of the surface,
“indicating that redeposition and leveling of the surface may have played a role in the
distribution of artifacts at the site” (O’Grady and Ruiz 2011:55). In view of this situation,
it was concluded that “there should be little concern about construction modifications to
this site” (O’Grady and Ruiz 2011:55).

Site 35LIN686 was first noted and recorded in 2004 based on artifacts found in two test
probes along the south side of Highway 34 immediately west of the bypass (Helzer
2004:20). The site was investigated by means of seven probes (30 x 30 cm) and one test
pit (1 x 1 m). The GPR survey identified a concentration of reflective material where
quantities of structural artifacts were later recovered. An assemblage of 419 artifacts was
recovered from the site, mostly from 30 to 70 cm below surface, including machine cut
nails, earthenwares, and porcelains that “may have their origins in the mid to early
1800s” (O’Grady and Ruiz 2011:58).

In 2008, OSMA archaeologists excavated 345 probes for the Highway 34: Roche Street—
Wolcott Road Project (Bland et al. 2008). Most of this project area lies east of the
Highway 34 Bypass intersection. At the west end of this project area, three probes were
excavated on the north side of Highway 34, west of the access road into Trysting Tree
Golf Course (see Figure 5). Excavated to 50 cm below surface, no cultural materials were
recovered from these three probes (Bland et al. 2008:29).
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SUMMARY

In summary, no evidence of prehistoric Native American occupation or activity has been
reported in the immediate vicinity of the project area. The historic town site of Orleans is
known to have been situated on the east bank of the Willamette River, on both the north
and south sides of present-day Highway 34. A portion of the former town site on the
south side of Highway 34, extending from the river east to Ireland Lane, has been placed
on the Linn County Register of Historic Resources.

Archaeological monitoring and probe excavations along the west side of the Highway 34
Bypass did not find any evidence of historical occupation or activity. Subsequent
archaeological testing along the margins of Highway 34 between the bypass and the
bridges over the Willamette River has resulted in the recording of three archaeological
sites. Site 35LIN704 and Site 35LIN757, on the south and north sides of Highway 34,
respectively, are characterized by sparse and recent debris and are not significant
archaeological resources. Site 35LIN686, on the south side of Highway 34 near its
intersection with the bypass, produced “the oldest and most interesting assemblage of
artifacts in terms of historic significance” (O’Grady and Ruiz 2011:69).

The quest to find archaeological evidence of the historic Orleans town site has been aptly
summarized by O’Grady and Ruiz in their conclusions about the results of archaeological
investigations for the VVan Buren Bridge project. Noting that some cultural materials have
been found “that approach and at times exceed the expected age for artifacts that would
be found at the old Orleans townsite,” they conclude that as yet there are “no convincing
ties” between these artifacts and the town itself (O’Grady and Ruiz 2011:69).
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3. FIELD METHODS

The East Alternative for the WWRP will extend for approximately 6,100 ft (1,880 m)
along the east bank of the Willamette River across from the City of Corvallis. Previously,
the primary focus of archaeological investigations in this area was on finding artifacts
and structural features associated with the historic Orleans town site. In view of the
relatively recent age of this historic resource (roughly 150 years), excavations by
archaeologists searching for historical remains have tended to be shallow, rarely
extending more than 110 cm below surface.

Aside from the historic Orleans town site, evidence of earlier Native American
occupation may be present along the east bank of the Willamette River. Native
Americans are known to have inhabited the Willamette Valley for at least the last 10,000
to 12,000 years. River banks were a primary focus of settlement and subsistence for
prehistoric peoples. Evidence of Native American activity may potentially occur at any
depth within the deep alluvial deposits along the river bank. Consequently, excavations in
search of Native American activity ideally should sample the full depth of sediments
overlying basal gravels or bedrock.

In addition to finding artifacts and cultural features representing direct evidence of past
peoples—both historic and prehistoric—the geoarchaeological survey undertaken for the
WWRP sought to learn about the age and structure of the flood plain depositional
horizons in which archaeological evidence might be found. A primary goal of these
investigations was to establish the depth to basal gravels across the project area. The
geoarchaeological survey involved systematic use of GPR profiling, followed by ground-
truthing of the GPR by means of mechanical trenching and inspection of cutbank profiles
along the river.

GROUND-PENETRATING RADAR (GPR) SURVEYS

GPR was used to profile the shallow subsurface in a series of riverbank profiles and in
across-flood basin profiles located west of the Highway 30 bypass. The GPR profiles
were recorded with a Sensors and Software 1000v ProEkko reflection system to establish
any evidence of (1) prehistoric river channel migration or avulsion features, (2) bedding
thickness and continuity in prehistoric overbank deposits, and (3) artificial (man-made)
cut and/or fill anomalies. GPR data were post-processed with a Sensors & Software
EKKO View Deluxe application with GPR profile data presented as jpg cross-section
plot images (Appendix A).
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The 100 MHz antennae used for the subsurface GPR profiling have a reflector resolution
of 25 cm and depth resolution of 0.5 m (Jol and Bistrow 2003). Signal velocities of
0.08 m/ns™ were calculated from two-way travel time to distinctive high amplitude
reflectors, as measured in backhoe trenches located on selected GPR lines. Signal
penetration (4-5 m) reached the top of basal gravel units in most of the profiles. The
basal gravels were not GPR targets for this geoarchaeological survey, as those deposits
were not expected to host cultural materials. Depth to gravel was established in
mechanical trenches and in Willamette River cutbanks.

Short GPR test runs (7-30 m distance) in GPR Lines 00 and 01, located immediately
south of Highway 34 in the approximate center of the project area, established
penetration depths of at least 6 m and 4 m for the 50 MHz and 100 MHz antennae,
respectively. Horizontal low amplitude reflections were narrowly spaced (< 0.5 m) to
depths of 3-4 m subsurface, suggesting the presence of overbank flood silts. Subsequent
ground-truthing in nearby mechanical trench MT9 confirmed 3 m thickness of layered
flood silts over sandy gravel.

The 100 MHz antennae were able to penetrate the top of basal gravels at 3 to 4 m below
surface. Consequently, most of the GPR lines (30 of 35) surveyed during this project used
the 100 MHz antennae. Use of the 50 MHz antennae (lines 00 and 33) and 250 MHz
(lines 34 and 35) were limited to experimental purposes.

Line distances along GPR transects were measured by odometer, with end points
surveyed by GPS. Details for each GPR survey line were recorded in an Excel database
that contains metadata for the GPR profiles (Appendix B). The database can be searched
by (1) line number, (2) profile endpoint UTM coordinates, and (3) ground-truth profile
number.

GPR reflections observed included electric-magnetic artifacts (EMAS) typically caused
by power lines, metal fences and posts, and buried pipes that usually overprint bedding.
Non-EMA reflectors include continuous surfaces (topsoils, paleosols, channel cuts),
stratified surfaces or bedding (planar, cross-set, trough), and chaotic surfaces
(discontinuous, non-parallel, sharp-angled). Variations in reflector amplitude (contrast)
recorded included low amplitude (LAR), medium amplitude (MAR), and high amplitude
(HAR).

GPR reflectors are proxies for surfaces. Most landscape surfaces are expected to be
continuous, horizontal, and stratified. Surfaces that are discontinuous, non-horizontal, and
non-stratified are expected to be anomalous. Anomalies can be natural or anthropogenic
(e.g., dozer cuts, fills, structural materials). Ground-truthing is required to establish the
origin of identified anomalies.
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GPR GROUND-TRUTHING: MECHANICAL TRENCHING

Ground-truthing of the GPR profiles was accomplished primarily through comparison
with soil profiles exposed in mechanical trenches (MTs). Eleven test trenches were
excavated by a backhoe with a 24-inch-wide bucket. All of these trenches were located
south of Highway 34 on City of Corvallis property. All location and profile data from the
mechanical trenches are presented in Appendix C.

The test trenches ranged from 2.6 to 4.2 m in depth. Trenches this deep cannot be safely
entered without shoring. In order to document the sediments exposed in the mechanical
trenches, vertical profiles of one wall in each trench (except MT11) were photographed
with a GoPro camera system. The GoPro has a fish-eye lens (covering a 2-ft-wide swath)
with adjustable shutter speed (in this case set for one photo/second) that was effective in
the poor light at the bottom of trenches. Approximately 40 photographs were taken in
each trench. Five selected photographs from each trench are provided in Appendix D.

GPR GROUND-TRUTHING: CUTBANK INSPECTIONS

In addition to use of test trenches, ground-truthing of GPR lines was accomplished
through comparison with soil profiles exposed in cutbanks along the river. Altogether, 23
separate cutbank (CB) profiles were recorded. CB1 through CB14 were along the river
north of Highway 34. No test trenches were excavated in that area, so the CB profiles are
the only direct source of information about subsurface deposits in the portion of the
project area north of the highway.

CB15 through CB23 recorded along the river bank south of the Highway 34 supplement
the information obtained from mechanical trenches about subsurface deposits in the
southern portion of the project area. Due to extensive rip-rap and historic fill deposits
near the Orleans town site, no cutbank surveys were completed under the VVan Buren and
Harrison Street bridges. Observations on soil profiles in the CB exposures are included
along with those from the MTs in Appendix C.

The exposed river cutbanks were surveyed during low river water level (27 August 2012)
by boat and on foot. Representative sections were selected on the basis of ground-truthing
(1) depth to top of basal gravel, and (2) presence of cut and fill anomalies indicated in
corresponding GPR lines. Cutbank sections were cleared of hanging vegetation. A
measuring staff with hand level was used to sight in elevations above the water level. The
water level (195 ft NAVD88) was measured by RTK surveying at the time of the cutbank
surveying (see Appendix C).
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4. FIELD INVESTIGATIONS NORTH OF HIGHWAY 34

The East Alternative WWRP construction north of Highway 34 will be limited to
installation of pipelines. From the existing recycled water facilities on the west bank,
horizontal directional drilling will be used to install 1,200 ft of pipe under the Willamette
River to Trysting Tree Golf Course. An additional 600 ft of pipe will be installed under
the golf course fairway by horizontal boring. Finally, approximately 4,000 ft of pipe will
be installed by open-cut trench along the east bank of the river to deliver water to the
Orleans NA (Kennedy/Jenks Consultants 2011:XII).

In keeping with the nature of the impacts associated with proposed development in the
portion of the project area north of Highway 34, geoarchaeological investigations were
concentrated along the route of the proposed pipeline along the river bank. These
investigations began with extensive GPR surveys, followed by ground-truthing of GPR
results by inspection of soil exposures in CBs along the river. Locations of the GPR lines
surveyed and CBs inspected are shown in Figure 6.

GPR SURVEYS

Seven GPR profiles (~100 m in length) were taken in successive lines (GPR2 through
GPR9) from south to north along the Willamette River levee (Appendix B). To avoid
interference from the metal Harrison Street Bridge, the survey began a short distance to
the north of the bridge with GPR Line 02. For ease in relocating GPR lines in the field,
the lines generally were 100 m in length. GPR lines 02 through 09 thus extended for a
total distance of approximately 800 m along the river bank.

The surveys ran along a bench or terrace edge at 20-40 m distance due east of the low
water shoreline. The elevations of the terrace edge surface ranged from 221 to 208 ft
NAVDS88, or about 26 to 13 ft above river low water level, as measured at 195 ft (in
August 2012). GPR signal penetration averaged 4-5 m depth in the seven GPR profiles.
Thin horizontal weak amplitude reflections dominated the upper 3 m of most profiles.
Ground-truthing in adjacent cutbank sections confirmed the GPR profile interpretations
of thinly bedded flood silts above basal sandy gravels. Large cut and fill anomalies
(10-30 m wide and 2—-4 m depth) truncated the flood silts in GPR2, GPR4, GPR5, GPR6,
and GPR8. Cutbank examinations confirmed artificial fill in adjacent cutbank exposures,
suggesting significant historic alteration of sections of the riverbank.

EMAs (parabolas) were recorded along the GPR lines when present. In this survey, the
EMAs were not discriminated for possible sources, for example overhead power lines,
metal fences, buried metal pipes or other buried metal debris.



Figure 6.
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Locations of GPR lines surveyed and cutbank (CB) profiles documented in the portion of
the project area north of Highway 34.



19

Two more GPR profiles, GPR10 and GPR11, with a combined distance of 275 m, were
recorded in west to east transects along the approximate route of the pipeline to be
installed by horizontal boring under the golf course fairway. The GPR profiles traversed
fairways and greens at elevations of several meters (~5-10 ft) above the flood plain
surface (208 ft NAVD88), as measured at the start point of GPR10. Chaotic reflections
to ~3 m depth were attributed to artificial fill in the golf course and were not further
interpreted or ground-truthed during this survey. Altogether, GPR surveys in the northern
portion of the WWRP extended for a total of approximately 1,075 m along the east bank
of the Willamette River north of Highway 34.

GPR GROUND-TRUTHING: CUTBANK INSPECTIONS

A total of 14 cutbank locations (CB1 through CB14 from south to north) were examined
along the bank of the Willamette River north of the Harrison Street Bridge. The top of the
basal gravel in nine locations occurred at the following elevations (NAVD88): CB1
(198.3 ft), CB2 (199.9 ft), CB3 (198.3 ft), CB4 (199.9 ft), CB5 (198.3 ft), CB7 (198.3 ft),
CB8 (199.3 ft ), CB10 (196.6 ft), and CB12 (198.3 ft).

The gravel units in CB4, CB5, CB7, and CB12 occur under historic cut and fill or under
bank debris (cover), so the topmost elevation of the gravel unit could not be established.
The measured top of the basal gravel in the intact locations varied from 196.6 ft to 199.9 ft
(NAVDS88). This small elevation range indicates that a relatively uniform gravel bank
depositional surface extended the full length of this section of river bank during latest
Holocene time. Localized historic channel bank erosion has exposed the top of the
prehistoric gravel unit, which extended 1.6 to 4.9 ft above the low water level (195.0 ft)
at the time of cutbank inspection.

Cutbank locations examined to ground-truth GPR cut and fill anomalies include CB3 (cut
and fill in GPR Line 2 at 40-80 m position 4934920n), CB5 (cut and fill in GPR Line 5 at
75-95 m position 4935044n), CB6 (cut and fill in GPR Line 5 at 0-35 m position
4935060n), CB7 (cut and fill in GPR Line 5 at 0-35 m position 4935070n), and CB9 (cut
and fill in GPR Line 5 at 70-95 m 4935130n). Cut and fill features were confirmed in
CB3 (1-inch cable coils and concrete slabs in bank slope debris), CB6 (heavy metal
debris buried in accreted bank deposits), CB7 (rusted metal chain in accreted bank
deposits), and CB9 (metal cable loops in accreted bank deposits). One additional cutbank
site, CB13, showed evidence of historic channel bank accretion (8-inch drain pipe
segment buried in channel bank deposits).

Cutbank location CB10 included a preserved (prehistoric) very weak paleosol at 198.3—
199.3 ft elevation. No other paleosols were observed in the cutbank locations north of
Highway 34, suggesting a latest Holocene age for the prehistoric deposits above the basal
gravel unit.
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5. FIELD INVESTIGATIONS SOUTH OF HIGHWAY 34

The pipeline to be installed by open-cut trench will extend along the east bank of the
Willamette River from north of Highway 34, under the Harrison Street and Van Buren
Street Bridges, to deliver water to the constructed wetland on the 36-acre Orleans NA.
The Orleans NA natural treatment system will be constructed with deep ponds which will
cool water and return it to the Willamette River via shallow groundwater. Surface flow on
the constructed wetland providing treatment of effluent will be constructed on 20 acres,
with infiltration ponds on another six acres. The remaining area is reserved for protection
of the Willamette Greenway and other amenities (see Figure 2).

In keeping with the greater impacts associated with proposed development in the portion
of the project area south of Highway 34, geoarchaeological investigations were
concentrated in this area. These investigations began with extensive GPR surveys, which
were carried out along a total of 3,195 m. Next, ground-truthing of GPR results was
undertaken by means of both MTs and inspection of soil exposures in CBs along the
river. Locations of the GPR lines, test trenches, and cutbank exposures inspected are
shown in Figure 7.

GPR SURVEYS
GPR Lines 13-20 along South River Bank

Seven GPR profiles (~100 m in length) were recorded in successive lines (GPR13-
GPR20) from south to north along a dirt road that parallels the Willamette River, at
distances of 30-50 m east of the low water shoreline (Appendix B). The elevations of the
terrace edge surface ranged from 211 to 218 ft NAVDS88, or about 16 to 23 ft above river
low water level, as measured at 195 ft (in August 2012).

GPR signal penetration ranged from 3 to 5 m depth in the seven GPR profiles. The
southernmost profiles (GPR13 and GPR14) contained alternating reflection packages of
thin horizontal low amplitude reflections and thicker inclined reflections. Ground-
truthing in adjacent cutbank locations showed that the thin horizontal low amplitude
reflections correspond to laminated flood silts and that the thicker inclined reflections
correspond to lateral accretion beds of fine sand.

An inclined bedding reflector package in GPR14 (65—-75 m position) was ground-truthed
in MT10 at 69 m position on GPR Linel4. The trench walls showed thickly bedded fine
sand with fluidization features containing medium sized sand, presumed to have been
sourced from below the trench bottom at 3.5 m depth.
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Figure 7. Locations of GPR lines surveyed, mechanical trenches (MTs) excavated, and cutbank
(CB) profiles documented in the portion of the project area south of Highway 34.
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Only thin horizontal reflections were recorded in the remaining GPR lines (GPR15-
GPR20), which contained abundant EMAs. The inverted EMA parabolas ranged from
near surface, likely buried metal in the road material, in GPR15 and GPR17, to broad
overlapping interference patterns that limited recovery of subsurface signal reflections in
GPR18 and GPR20.

GPR Lines 12, 22 and 23 in Orleans Town Site

Three GPR profiles were recorded in the presumed southern portion of the historic
Orleans town site. The GPR profiles (~100 m in length) were orientated east to west to
cross the flood basin perpendicular to the modern channel bank. Two GPR lines (GPR12
and GPR23) crossed river parallel GPR lines from the north end of the southeast bank
transect. The three GPR profiles are characterized by abundant shallow parabolic EMAs.
Short sections that were not obscured by the EMA interference showed thin horizontal
low amplitude reflections to several meters depth.

Ground-truthing in mechanical trench MT9 showed disturbance of the uppermost meter,
and laminated flood silts at 2-3 m depth, above basal sandy gravels at 3.4 m depth. Two
south Orleans town site GPR lines (GPR22 and GPR23) were repeated with 250 MHz
shielded antennae (GPR34 and GPR35) to help constrain the origin of the abundant
EMAs. Limited penetration of 1.0 m depth with the low power transducer continued to
demonstrate shallow EMASs, suggesting the presence of metal artifacts in the shallow
subsurface in the southern portion of the Orleans town site.

GPR Line 21 under Van Buren and Harrison Street Bridges

One south to north GPR profile, GPR21, was collected in the road/path that crosses
under the Van Buren and Harrison Street Bridges. The higher voltage unshielded antennae
(100 MHz) used for this GPR line recorded very strong EMAs from the bridge
understructures as well as shallower EMASs, probably originating from abundant metal
debris in the shallow subsurface. No ground-truthing was undertaken during this survey
in the vicinity of GPR21.

GPR Lines 24-33 in South Field

Ten GPR profiles (50 to 225 m in length) were recorded in the field situated between the
Willamette River and the Highway 34 Bypass. Nine GPR profiles were oriented roughly
east—west across the flood basin in the field. One more crossing profile (GPR32) was
recorded from south to north (560 m distance) down the full length of the middle of the
field. The ten profiles from the south field varied in surface elevation from 210 ft to 218 ft
NAVDS88, or about 15 to 23 ft, respectively, above river low water level (195 ft in August
2012).
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The topography in the field is characterized by a subtle elongate north-south oriented
depression in the middle of the field. The depression is apparently related to an incipient
(now abandoned) flood discharge channel.

GPR signal penetration in the ten GPR profiles varied from 5 to 6 m subsurface, which
was sufficient to reach the top of the basal gravel aquifer in all but the southernmost
profiles, as ground-truthed in five mechanical trenches (MT1, MT2, MT3, MT6 and
MT8). The two dominant reflector packages from the five GPR profiles in the middle and
northern end of the field (GPR24, GPR25, GPR26, GPR27, GPR28) included (1) thin
horizontal low amplitude reflectors (flood silts), and (2) an underlying horizontal
discontinuous high amplitude reflector (pond-wetland mud layer). The rooted wetland
mud layer directly overlies a thin sand layer or a thin sandy gravel layer above the basal
gravel aquifer in corresponding mechanical trenches.

The two reflector packages in three profiles, GPR29, GPR30, and GPR31, from the south
end of the field, contained two dominant reflector packages including (1) thin horizontal
low amplitude reflectors (flood silts) overlying (2) thick horizontal or inclined medium to
high amplitude (HAR) reflectors. Ground-truthing in mechanical trenches (MT4, MT6
and MT11) showed the thick horizontal or inclined HAR packages to correspond to fine
or medium sand layers. These sand deposits are interpreted to represent lateral accretion
beds in a transverse sand bar complex.

GRP GROUND-TRUTHING: MECHANICAL TRENCHING

Ground-truthing of the GPR surveys was undertaken through excavation of mechanical
trenches using a backhoe with a 24-inch-wide bucket. The objective of these excavations
was to expose soil profiles in the trenches that could be matched to reflectors shown in
the GPR profiles. All trenches were excavated to the maximum possible depth, which
generally approached 4 m below surface. Test trenches were generally placed along GPR
lines where the profile indicated an anomaly. The locations of the 11 excavated test
trenches are shown in Figure 7. All trench locations were situated in the southern portion
of the project area. No trenches were placed on the northern property owned by the OSU
Foundation or in the northern portion of the south tract where the boundary of ODOT
property was not clearly defined at the time of fieldwork.

MT1 (UTM 479764e4934523n on GPRIine24 at 120m position)

Trench targets included the depth to gravel, and the nature of thin low amplitude
horizontal reflectors, as shown throughout GPR line24. Surface elevation is 209.5 ft
NAVDS88. A plow zone of disturbed sandy silt from 209.5-208.5 ft obscures any soil A
horizon development. No soil Bw development (Birkeland 1999) is observed in the
underlying sandy silt at 208.5-207.2 ft, which is laminated (intact). Sandy silt (7.5yr3/3
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dark brown; 0.5 kg/cm? unconfined compressive strength) continues down profile from
207.2 to 197.4 ft. The sandy silt deposits are interpreted to represent moderate velocity
overbank deposition prior to historic flood control in the Willamette system.

A thin layer of sand and silt beds (7.5yr2.5/3 very dark brown; 0.5 kg/cm?) from 197.4 to
196.4 ft overlies basal sandy gravel at 196.4 to 195.7 ft. The gravel is in framework
support and it includes clasts in the pebble to lower cobble size range. A lack of any
cementation in the gravel suggests that the top of this gravel unit is Holocene in age.

No radiocarbon samples were collected from MTL1. A sample of representative clasts
from the basal gravel layer was collected. The complete vertical profile of the south wall
of MT1 was photographed with a GoPro camera system.

MT2 (UTM 479653e4934259n on GPRIine27 at 64m position)

Trench targets include a shallow horizontal reflector and termination of signal, suggesting
shallow depth to basal gravel (2.5 m subsurface) at 40-90 m position on GPRIine27.
Surface elevation is 205.3 ft NAVD88. A plow zone of disturbed silt (10yr5/4 yellow
brown) from 205.3-204.3 ft obscures any soil A horizon development. No soil Bw
development (Birkeland 1999) is observed in the underlying silt at 204.3-203.3 ft, which
is laminated. The laminated silts are interpreted to represent low velocity overbank flood
deposition in prehistoric time.

Sandy silt (10yr5/4 yellow brown) extends from 203.3 to 199.1 ft. A thin layer of
cohesive rooted mud (10yr5/1 gray) from 199.1 to 198.4 ft shows redoxymorphic
microrhyze FeOx staining (mottling 5yr5/8 yellow red) indicating a vegetated wetland
setting. Non-rooted mud (10yr5/1 gray) at 198.4-197.7 ft represents seasonal standing
water (pond) above the top of basal sandy gravel at 197.7-196.8 ft. The soft mud (<0.5
kg/cm?) is not over-consolidated, indicating a late Holocene age.

One very small radiocarbon sample from the mud section was collected. A sample of
representative clasts from the basal gravel layer was collected. The complete vertical
profile of MT2 was photographed with a GoPro camera system.

MT3 (UTM 479641e4934212n on GPRIine28 at 44m position)

Trench targets include depth to basal gravel and confirmation of apparent pond horizon in
MT2. Surface elevation is 208.6 ft NAVD88. A plow zone of disturbed silt from 208.6—
207.6 ft obscures any soil A horizon development. No soil Bw development (Birkeland
1999) is observed in the underlying sandy silt (10yr5/3 brown; 0.5 kg/cm?) from 207.6.3
to 203.3 ft.
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A horizontally bedded silty sand (fine sand size) at 203.3-200.7 ft overlies a rooted silty
sand (10yr5/1 gray) at 200.7-199.7 ft. The rooted silty sand layer is mottled with FeOx
coated root casts (7.5yr4/6 strong brown) indicating a vegetated wetland setting. The
rooted silty sand directly overlies sandy gravel at 199.7-199.1 ft. A very small
radiocarbon sample was collected from the silty sand above the basal gravel.

A representative sample of clast sizes was collected from the gravel layer. The complete
vertical profile of MT3 was photographed with a GoPro camera system.

MT4 (UTM 479585e4934105n on GPRIine29 at 50m position)

Trench targets include thick high amplitude reflections (HAR) to 5 m (15 ft) depth
subsurface. The thick HAR are thought to represent channel bank sand deposits. Surface
elevation is 214.4 ft NAVD88. A plow zone of disturbed silt or sandy silt from 214.4—
213.7 ft obscures any soil A horizon development. No soil Bw development (Birkeland
1999) is observed in the underlying sandy silt (10yr5/4 yellow brown; 0.5 kg/cm?) from
213.7t0 212.1 ft.

Sandy silt deposits extend down profile to 209.8 ft, but rare root casts (212.1-210.1 ft) and
a slightly consolidated paleosol (210.11-209.8 ft) suggest episodic overbank deposition
in latest Holocene time. The increase in elevation between MT3 and MT4 is apparently
the result of localized overbank deposition, possibly adjacent to a stabilized channel
bank, at the south end of the field.

An isolated fire-cracked cobble was found in the silty sand above the weak paleosol,
along with several fragments of charcoal, which were collected for possible radiocarbon
dating. Charcoal fragments were also recovered from the silty sand near the base of the
trench. The complete vertical profile of MT4 was photographed with a GoPro camera
system.

MT5 (UTM 479559e4934155n on GPRIine29 at 15m position.

Trench targets include the subsurface source of an obsidian pebble fragment found at the
surface during GPR profiling. Surface elevation is 213.4 ft NAVD88. A plow zone of
disturbed silt from 213.4-212.4 ft obscures any soil A horizon development. No soil Bw
development (Birkeland 1999) is observed in the underlying sandy silt (10yr6/4 light
yellow brown) from 212.4 to 211.1 ft.

Medium sand (mU) was observed and photographed in fluidization structures including
small dikes and sills that are hosted in the sandy silt (7.5yr5/4 brown) at 212.4-207.8 ft.
Clastic dikelettes (2—4 cm width) and sills (up to 10 cm thick) included intruded margin
contacts in the 212.4-211.1 ft elevation interval. Sills included coarse sand (cL) as
exposed in the trench walls from the lower elevations 211.1-207.8 ft.
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Abundant charcoal and fire baked silt (bisque; 2.5yr5/8 red) occurred in trench walls
between 207.8 and 206.8 ft. Charcoal samples from this interval were collected for
possible radiocarbon dating. Sandy silt layers continued down profile from 206.8 to
203.5 ft. Redoxymorphic mottling of the sandy silts, and the inclusion of rare root casts,
indicate overbank flood deposition in a vegetated wetland setting at this interval.
Additional charcoal was collected from this interval, and GoPro photographs document
well developed bisque layers associated with charcoal lenses in the seasonally wetted
overbank setting. The depth interval of the intruded coarse sand (cL) in clastic dikes was
not reached in MT5. The complete vertical profile of MT5 was photographed with a
GoPro camera system.

MT6 (UTM 479769e493444n on GPRIine25 at 125m position)

Trench targets include a high amplitude reflection (3 m or 10 ft depth) at 120-130 m
position in GPRIine25. The HAR is thought to represent a continuation of the mud layer
above basal gravel, as observed in MT2, but not observed at MT1. MT6 was excavated to
confirm the extent of the “pond” between MT2 and MT1. Surface elevation is 206.9 ft
NAVD88. A plow zone of disturbed silt from 206.9 to 205.9 ft obscures any soil A
horizon development.

No soil Bw development (Birkeland 1999) is observed in the underlying sandy silt
(laminated; 7.5yr4/4) from 205.9 to 202.6 ft. Sandy silt layers continued down profile to
199.3 ft. A thin rooted mud with redoxymorphic FeOx mottling (5yr5/8 yellow red) at
199.3-198.7 ft overlies a thin non-rooted mud (10yr5/2 gray brown) at 198.7-197.7 ft.
The mud layers appear to correspond to the HAR observed at 3 m depth subsurface at the
central position (120-130 m) of GPRIine25. The position of the non-rooted mud layer
near the base of MT6 represents the northernmost extent of the interpreted paleo-pond
setting in the Orleans field area. A thin sand layer at 197.7-196.7 ft overlies basal sandy
gravel at 196.7-196.1 ft.

No radiocarbon samples were collected from MT6. A sample of representative gravel
clasts, pebbles to small cobbles in size, was collected from the base of the trench at 196.1 ft.
The complete vertical profile of MT6 was photographed with a GoPro camera system.

MT7 (UTM 479825e4934456n on GPRIine25 at183m position)

Trench targets include lithology and/or depositional setting under anomalous high ground
at east end of GPRIine25 (Figure 8). Surface elevation is 212.8 ft NAVD88. A plow zone
of disturbed silt from 212.8 to 211.8 ft obscures any soil A horizon development. No soil
Bw development (Birkeland 1999) is observed in the underlying silt (laminated; 10yr5/4
yellow brown) from 211.8 to 208.5 ft.
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Figure 8. Documenting the sediment profile in MT7, on high ground in the northeast portion of the
field, with the GoPro camera system.
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Sandy silt layers (7.5yr4/4 brown) extend down profile to 205.3 ft. Silty sand was
observed from 205.3 to 202.0 ft, the maximum reach of the backhoe arm. The elevated
position of MT7 appears to represent localized overbank deposition that either did not
reach MT6 or pre-dates the apparent ‘hollow’ developed between MT6, MT2, and MT3.

No radiocarbon samples were collected from MT7. The complete vertical profile of MT7
was photographed with a GoPro camera system.

MT8 (UTM 479644e4934451n on GPRIine25 at Om position)

Trench targets include subsurface lithology and depth to basal gravel with lower surface
elevation and proximity to the modern Willamette River channel near the west end of
GPRIine 25. Surface elevation is 207.6 ft NAVD88. A plow zone of disturbed silt
(10yr6/4 light yellow brown; 1 kg/cm?) from 207.6 to 206.0 ft obscures any soil
A horizon development. No soil Bw development (Birkeland 1999) is observed in the
underlying silt (laminated; 7.5yr3/4 dark brown) from 206.0 to 202.7 ft.

Sandy silt layers extend down profile to 199.4 ft. Microrhyze FeOx mottling (5yr4/6
yellow red) of the sandy silt laminae indicate a seasonally wetted and vegetated overbank
setting. Non-rooted cohesive mud (199.4-198.1 ft) is interpreted to represent the
westward extent of a paleo-pond setting over a thin sand bed (198.1-197.1 ft) that
directly overlies basal sandy gravel at 196.1-197.1 ft. The gravel in framework support
contains clasts up to small cobbles in size range, representing either channel bottom or
accretionary-bank gravel-bar deposition.

One radiocarbon sample from the contact between the thin sand layer and the overlying
mud layer was collected to establish age of transition from channel bank to overbank
deposition in the field. The complete vertical profile of MT8 was photographed with a
GoPro camera system.

MT9 (UTM 479809e4934576n on GPRIine22 at 95m position)

Trench targets include source(s) of electromagnetic anomalies (EMAS) and depth to basal
gravel under the Orleans town site. Surface elevation is 207.5 ft NAVD88. A thick
disturbed zone from 207.5 to 205.2 ft is bioturbated with modern roots, and contains
flecks of ash (?) and clumps of compacted soil (2.5 kg/cm?). No metal debris was
observed in the upper 1.0 m (3 ft) of the trench soil profile. The source of the EMA at 95
m position in GPRIine25 was not established.

Mottled silt with a weak paleosol at 205.2-204.2 ft might represent an earliest-historic or
prehistoric topsoil surface, prior to development of the Orleans town site. Silt laminae
occur to 201.9 ft, and sandy silt layers (FeOx mottling 5yr4/6 yellow red) extend down
profile to 197.0 ft. A thin sand layer (10yr4/1 dark gray) at 197.0-196.3 ft directly
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overlies sandy gravel, pebble to small cobble size clasts, at 196.3-195.4 ft. The complete
vertical profile of MT9 was photographed with a GoPro camera system.

MT10 (UTM 479470e4934153n on GPRIlinel4 at 69m position)

Trench targets are inclined reflectors at 65-75 m position in GPRIlinel4. Inclined
reflectors could represent lateral accretion of channel bank deposits, located adjacent to
the modern Willamette River channel (Figure 9). Surface elevation is 206.0 ft NAVDS8.
A disturbed sandy silt zone (10yr5/3 brown) from 206.0 to 204.4 ft corresponds to the
south levee dirt road bed.

Laminated sandy silt deposits (7.5yr4/3 brown; 0.5 kg/cm?) extend down profile to
196.8 ft. Rooted mud (10yr4/1 dark gray) with microrhyze FeOx mottling (5yr4/6 yellow
red) occurs from 196.8 to 195.5 ft. The rooted mud overlies silty sand with fluidization
structures including dikes and sills of medium sand (mU) hosted in silty fine sand (fL).
The sills and/or dikes reach 5-10 cm in width in intact bucket samples.

The vertical extent of the fluidization features is recorded by GoPro photos from 0.2 to
2.0 m (6 ft) above the bottom of the trench. Inclined reflectors in the GPR profile are
assumed to represent sand deposits below 194.5 ft that fed the ascending clastic dikes.
Accretionary bed sand deposits were observed in the adjacent cutbank exposure CB17.
Depth to basal gravels was not established in this profile location. The complete vertical
profile of MT10 was photographed with a GoPro camera system.

MT11 (UTM 479572e4934153n on GPRIine31 at 40m position).

Trench targets include thick reflectors at 38-44 m position, possibly representing sand
accretionary beds. Surface elevation is 214.6 ft NAVD88. Disturbed silt in a plow zone
from 214.6 to 213.6 ft overlies laminated silt from 213.6 to 212.3 ft.

A sandy silt interval from 212.3 to 209.0 is intruded by clastic sills and dikes. Small
fragments of fire-cracked rock were observed and recovered from the sandy silt interval.
The clastic dikes and sills (up to 15 cm wide) are composed of medium (mU) to coarse
(cL) sand, which was injected from lower units. Radiocarbon samples were collected
from the non-intruded silts (38 cm depth subsurface), and the shallowest contact with
intruded sand (0.7 m depth subsurface). Silty sand beds from 209.0 to 206.7 ft are
severely intruded by clastic dikes and sills to at least 25 cm width.

The silty sand interval contained charcoal fragments, bisque, and small fragments of rock
that may be thermally altered (fire-cracked). Charcoal was collected for possible
radiocarbon dating. One small obsidian flake was found along with the fire-cracked rock
in the silty sand beds. The silty sand beds are inclined (x-beds) and are interpreted to
represent terminal accretionary beds in a point bar. The sand beds become thicker and
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Figure 9. Documenting the sediment profile in MT10, situated in the trees southwest of the field
near the Willamette River bank, with the GoPro camera system.
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coarser (cL) with minor pebbles (4-5 cm diameter) from 206.6 to 205.1 ft. The silt, silty
sand, and sandy silt units with fire-cracked rock fragments and post-emplacement clast
dikes and sills were photographed with dSLR cameras (12 mp).

GPR GROUND-TRUTHING: CUTBANK INSPECTIONS

Eight cutbank locations (CB15—-CB23 from south to north) were examined along the bank
of the Willamette River south of Highway 34. The top of the basal gravel unit at two
locations occurred at the following elevations (NAVD88): CB16 (196.6 ft) and CB19
(199.9 ft). The measured top of the basal gravel in the two intact sections varied from
196.6 ft to 199.9 ft in elevation. This is the same elevation range that was observed in
cutbanks along the river north of Highway 34.

Based on the similarity observed in the limited cutbank exposures, the gravel bank
depositional sequence along the river bank south of the highway appears to be correlative
with the sequence observed along the river bank north of the highway. Radiocarbon
dating from both traverses would be required to formally test this hypothesis. Gravel
aquifer discharge along the river bank south of Highway 34 should be below river level
for most of the year.

Localized channel bank accretion, which covered the basal gravel unit, was observed at
seven cutbank locations along the river bank south of Highway 34: CB15, CB17, CB18,
CB20, CB21, CB22, CB23. Modern materials identified in CB23 (concrete slabs in sandy
silt) show the channel bank accretion to be historic in age. However, the age of the
channel bank accretion is not established in the other cutbank locations. A lack of
groundwater surface cementation, paleosols, and liquefaction features (see MT11 and
MT12 in Trench Summaries) suggest that the sand bank accretion in CB15, CB17, CB18,
CB20, CB21 and CB22 could be historic in age. Radiocarbon dating is required to test
this hypothesis.

Several of the cutbank locations along the river bank south of Highway 34 likely
correlate with anomalous reflections recorded during the GPR surveys, including CB15
(inclined reflections in GPR Line 13 at 25-52 m at position 4934020), CB17 (inclined
reflections in GPR Line 14 at 65-75 m position 4934155), and CB18 (chaotic fill 3-4 m
deep in GPR Line 17 at position 75-100 m 4934260). Lateral accretion beds were
observed in cutbank locations CB15 and CB17, thereby confirming the GPR
interpretations. Accretionary beds were also observed in CB18, but the nature of chaotic
fill reflectors in the GPR profile was not identified. The cutbank locations south of
Highway 34 contained fewer cut and fill features, and more evidence of recent channel
bank accretion, than did the cutbank locations examined north of the highway.
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TRACE ARCHAEOLOGICAL EVIDENCE

Possible evidence of prehistoric Native Americans was found at three localities in the
southern portion of the project area.

A fragmentary basalt cobble was recovered from approximately 90 cm below surface in
MT4. This cobble fragment (measuring 12.0 x 8.3 x 5.5 cm and weighing 606.4 Q)
exhibits several spalls on its surface from exposure to fire, but is otherwise unmodified.
No evidence of prehistoric occupation was observed in MT4.

An obsidian pebble fragment was observed on the ground surface near MT5 during the
GPR surveys, raising the possibility that it may have originated in a subsurface
archaeological deposit nearby. No evidence of prehistoric occupation was observed in
MT5, however. The small obsidian pebble fragment (measuring 1.5 x 9.5 x 10.7 cm and
weighing 1.2 g) retains cortex on one surface and has multiple fracture faces. Obsidian,
which occurs in Willamette River gravels, was a preferred material for the manufacture
of flaked stone tools by Native Americans. This pebble fragment does not exhibit the
characteristics of flake stone debitage created during the making of flaked stone tools. It
is similar in appearance to obsidian pebble fragments sometimes found in gravels used in
surfacing roads.

A single small obsidian flake was found among the fire-cracked rock and charcoal in
MT11. It measures 1.0 x 9.0 x 0.2 cm and weighs 0.2 g. This specimen, which can be
classified as a completer interior flake, is characteristic of debitage produced during the
manufacture of flaked stone tools found in prehistoric archaeological sites. Fire-cracked
rock is also characteristically found in prehistoric archaeological sites, but it can also
occur as a result of natural field fires.

The obsidian flake and fire-cracked rock occurred within a layer containing charcoal
approximately 120 to 140 cm below surface in MT11. This layer does not have the
appearance of an intact archaeological deposit. Instead, it appears to reflect the erosion
and smearing of the sediments containing the obsidian flake, fire-cracked rock, and
charcoal by means of water action into a horizontal layer of secondarily deposited
material. A similar phenomenon was observed at prehistoric site 35MU97 on the south
shore of the Columbia River east of Portland (Musil 1992).

A likely cause of the erosion and smearing of the charcoal and other materials in the
sediments is the periodic inundation of the project area by Willamette River floods
(Figure 10). In addition to the 1861 flood that led to the demise of the Orleans town site,
historical photographs indicate that numerous other major floods over the years (e.g.,
1890, 1916, 1964) have overtopped the river bank and covered the project area to various
extents (Benner 2012:61-69).
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Figure 10. View to east from the Van Buren Street Bridge, showing the east bank of the Willamette
River, probably during the 1916 flood (photograph courtesy of the Benton County
Historical Society & Museum).

In view of the unknown origins of the obsidian flake and fire-crack rock, and the
possibility that the fire-cracked rock may be natural rather than cultural in origin, the
limited evidence observed in MT11 does not warrant recording as an archaeological site.

RADIOCARBON DATING

Charcoal for radiocarbon dating was collected whenever it was observed with the
objective of establishing the age of the sediments and the rate at which sediments
accumulated over time within the project area. Four samples were selected for submittal
to Beta Analytic, Inc. for dating by the AMS (Accelerator Mass Spectrometry) method.
AMS dates can be obtained from very small samples of charcoal and also provide more
precise dating results in comparison with conventional radiocarbon dating. The four
charcoal samples were submitted for dating to address different questions (Table 2).

In order to obtain an idea of the maximum age of the sediments in the project area, a
sample from the deepest context from which charcoal was available was submitted for
radiocarbon dating. The sample from 320 cm below surface in MT8, just above gravels,
returned an AMS date of 510 £ 30 years BP (Before Present).
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Table 2. Summary of Radiocarbon Dates from Mechanical Trenches.

Beta Conventional
Trench Depth Analytic Radiocarbon  Calibration Age Calendar Age
No. (cmbs)*  Stratum  Lab No. Age (BP) Cal BP (2 sigma) (2 sigma)

MT5 185  Sandysilt 329859 520+ 30 Cal BP 620t0 610  Cal AD 1330 to 1340
Cal BP550t0 510  Cal AD 1400 to 1440

MT8 320 Sand 329860 510+ 30 Cal BP550t0 510  Cal AD 1400 to 1440

MT11 70 Silty sand 329861 550 + 30 Cal BP 630to 600  Cal AD 1320 to 1350
Cal BP560t0520  Cal AD 1390 to 1430

MT11 133 Siltysand 328685 520 + 30 Cal BP 620to 610  Cal AD 1330 to 1340
Cal BP 550t0 510  Cal AD 1400 to 1440

*cmbs = centimeters below surface

The next deepest sample, from 185 cm below surface in MT5, was submitted to
determine the age of the charcoal flecks distributed over a 100-cm-wide interval in the
walls of MT5. This sample returned an AMS date of 520 + 30 years BP.

A sample from 133 cm below surface in MT11 was submitted to determine the age of the
smeared layer of sediment containing charcoal, the obsidian flake, and fire-cracked rock
at 120 to 140 cm below surface. This sample returned an AMS date of 520 + 30 years BP.

One more sample from MT11 was submitted with the objective of establishing the rate of
sediment accumulation in this portion of the project area. The idea was to compare the
date from this second sample, from 70 cm below surface, with the date from 133 cm
below surface, to determine the span of time over which the intervening sediments were
deposited. The sample from 70 cm yielded an AMS date of 550 + 30 years BP.

In summary, all four charcoal samples submitted for radiocarbon dating yielded dates that
are basically the same, ranging only slightly from 510 to 550 years BP. These dates are
statistically indistinguishable. The dates indicate a very young age for the landscape in
the southern portion of the project area, with the sediments at least from MT8 southward
deposited within roughly the last 500 years.
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6. GEOMORPHOLOGY

The geomorphology of the WWRP East Alternative project area was investigated with
several newer technologies that post—-date methods of traditional soil geomorphic
mapping in the Willamette Valley. The results of this study provide the first subsurface
morphostratigraphic analysis of a small section of the Willamette River flood plain. This
pilot study may serve as a model for future geoarchaeological studies in the middle
Willamette Valley.

The study methods utilized included (1) historic maps of river course alterations,
(2) LIDAR hill-shaded DEM topographic analyses, (3) subsurface imaging with high-
voltage ground penetrating radar, (4) ground-truthing with remote digital photography
and interval sampling in deep mechanical trenches, and (5) AMS radiocarbon dating of
key stratigraphic units. The study results are being placed in a broader regional context
using examinations of modern cutbank exposures along the banks of the Willamette
River between Harrisburg and Wilsonville, approximately bounding the south and north
ends of the middle Willamette River channel system.

HISTORIC MAPS AND PHOTOGRAPHS

The morphostratigraphic approach used in this study began with a review of an historical
analysis of the Willamette River in the Corvallis area conducted by Patricia A. Benner
(2012). The catalogued database includes digital copies of early historic maps and photos
from the late 1800s to the early 1900s. The course of the Willamette River in the
Corvallis area has been substantially modified in historic time (Figure 11).

A large meander bend, located east of the current project area, was stabilized circa 1900,
with wood piling and a stone revetment to prevent a breach of the north cutbank. The
concern was that a breach of the north meander bend could intersect an abandoned flood
plain swale and permit the main channel to bypass the Corvallis City docks. The origin of
the swale feature is discussed below, under LIDAR Floodplain Topography.

Ironically, the meander bend itself was abandoned by 1906 through (1) a cutoff channel
that redirected the Willamette West Channel away from the meander loop, and (2) an
upstream diversion of the East River into the main West Channel (see Figure 11). The
south—-westward channel avulsions protected the current project area from new channel
erosion by (1) a potential meander bank breach, and/or (2) high-velocity overbank
flooding, via meander bank overwash.



Northeast Bank GPR Lines

Orleans Town Site GPR Lines

1900 Revetment

Southeast Bank GPR Lines 1906 Cutoff
Orleans South Field GPR Lines

Figure 11. Historic sketch of Willamette River modifications from the Corvallis Gazette
(1894) showing the proposed 1900 Revetment and predicted 1906 Cutoff.
Figure is modified from Benner (2012). The Orleans current project area is
outlined by northeast bank GPR lines (bold line), southeast bank GPR lines
(bold line), Orleans Town Site GPR lines (short bold line), and Orleans south
field area (box).
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The 1906 south—westward channel diversions also protected the southernmost end of the
current project area and pushed the main Willamette channel to the west, against the
Corvallis terrace bank, thus permitting minor accretion on the east bank of the modern
channel. The floodplain in the project area was largely protected from historic riverbank
erosion, artificial revetment, or historic cut and fill, thereby protecting prehistoric
deposits that could host archaeological remains.

LIDAR FLOODPLAIN TOPOGRAPHY

The current project area was investigated for very high resolution topographic relief using
a LIiDAR hill-shaded digital elevation model (DEM). The bald LIiDAR DEM is
interpreted for prominent relief features associated with river terrace tread and riser
offsets and/or channel cuts. One prominent scarp is oriented north—-south on the east side
of the Trysting Tree Golf Course and the Highway 34 Bypass (Figure 12). The terrace
riser separates an older terrace (#1) from the younger Orleans terrace (#2). The scarp that
separates the older and younger terraces directed a small flood discharge channel to the
north. This was the swale feature of concern, regarding a potential meander breach and
channel avulsion (see Figure 11), which prompted the meander bank revetments in the
late 1890’s (Benner 2012).

The cutoff meander bend (#3) cuts into the older terrace (#1) and supplied overwash flow
into the younger Orleans terrace (#2) in the late 1890s (see Figures 11 and 12). The cutoff
meander (#3) truncates a small flood discharge channel in the older terrace (#1), but its
age relation to another small flood discharge channel in the Orleans terrace (#2) is
obscured by quarry excavations east of the Highway 34 Bypass. The small discharge
channel in the Orleans terrace (#2) produced a distinctive hollow in the south field flood
basin, which was profiled in this study.

The youngest flood plain element (#4) accreted or consolidated around a pre-existing
channel-island complex in historic time (see Figures 11 and 12), as a result of the
upstream channel avulsion and meander cutoff (Benner 2012). The in—filled or accreted
south bank (#4) is outside the boundaries of the current project area.

GROUND-PENETRATING RADAR PROFILES

GPR profiles were obtained with unshielded 100MHz antennae to image the flood basin
deposits in the Orleans terrace (#2). Profiles along the channel banks were discussed in
GPR line summaries. In this section on geomorphology, the results of GPR imaging in
the south field, situated west of the Highway 34 Bypass, are outlined. The GPR profiles
clearly establish the presence of two different GPR facies packages in the flood plain
subsurface (Figure 13).
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Figure 12. Hill-shaded LiDAR DEM (1/9 arc sec) showing flood plain relief, including scarp
between an older terrace (#1), the younger Orleans terrace (#2), a modified
oxbow meander bend (#3) that was cutoff in historic time (1906), and a lateral
bar complex (#4) that accreted south of a discharge gully after 1894. LiDAR
DEM is from USGS Seamless (2012).

Profiles in the northern part of the field are characterized by thin horizontal low
amplitude reflections (LAR) at 1-3 m depth subsurface. The LAR reflection packages are
identified in mechanical trenches (MT6, MT7 and MT8) as flood silts or sandy silts.
Semi-continuous medium amplitude reflections (MAR) are identified in the northern
trenches as thin sand layers over basal gravels. A locally developed high amplitude
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reflection (HAR) extends north—south in the area. This anomaly was targeted in several
trenches, including MT6. It was found to represent a wetland or pond mud layer above
the basal gravels. The basal gravels were not targeted for imaging with the 100 MHz
antennae, as they were not expected to host archaeological remains.

GPR profiles from the southern end of the field are characterized by thick subhorizontal
discontinuous reflections. The thick medium-to-high amplitude reflection package
thickens toward the center of one profile, GPRLine29 (see Figure 13). Ground-truthing at
MT4 near the center of GPRLine29 shows the thick reflection packages to be sand. Thick
sand layers were also verified in MT11 at the southernmost GPR profile (GPRLine31),
demonstrating an apparent point bar deposit at the south end of the field.

Figure 13. Two GPR profiles (GPRLIne25 and GPRLIne29) from the south field, situated west of
the Highway 34 Bypass (see Figure 12 for GPR line locations). These preliminary GPR
profiles have been processed for AGC (gain) but use a default velocity of 0.1 m/ns™.
They have not been corrected for topography. Signal velocity tests show a calibrated
velocity of 0.08 m/ns™, requiring a 20% reduction in depth from the default
time/depth scales used in the preliminary profiles. Medium, low, and high amplitude
reflections (AR) are shown, as well as ground-truth mechanical trenches (black bars).
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MECHANICAL TRENCH SOIL PROFILES

Eleven mechanical trenches (MT1 through MT11) were excavated by backhoe to ground-
truth the GPR profiles and test for evidence of archaeological remains in the south field
(see Figure 12). The trenches were positioned on the basis of representative GPR
reflection facies and apparent anomalies. A summary of the trench soil profiles is shown
in Figure 14.

The trench soil logs are shown relative to the NAVD88 datum in feet. Trench surface
deposits ranged from 205 to 214 ft elevation. The wide range of surface elevations is due
to (1) prolonged bar-levee sand accumulation at the south end of the field, (2) apparent
sandy-silt overwash to the west of the late prehistoric meander bend #3 (see Figure 11),
and (3) erosion in a minor flood discharge channel in the middle of the field area (see
Figure 12).

The tops of the basal sandy gravel layers have a more restricted elevation range of 196 to
200 ft. This narrow elevation range is consistent with a relatively rapid and unidirectional
westward channel migration that abandoned the Orleans terrace (#2).

A locally developed layer of mud or rooted mud is present at 197 to 199 ft elevation in
several trenches located in the west-middle of the south field. The seasonally flooded
wetland was filled by overbank silt deposition, which continued until early historic time.

Figure 14. Soil profiles for 11 mechanical trenches in the south field and Orleans
town site. For locations of trenches see Figures 7 and 12.
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Paleosols, desiccation cracks, and peaty horizons are absent in the overbank flood silt
layers, indicating a relatively young and continuous depositional sequence above the
basal gravels or wetland mud.

Though the uppermost soil levels (0-30 cm depth subsurface) are disturbed, there is no
evidence of a developed topsoil profile in any of the 11 mechanical trenches. That is to
say that no soil A or Bw accumulation zones (Birkeland 1999) are present on the Orleans
terrace.

Two other features of interest in the south field trenches are (1) several localized layers
containing charcoal and/or bisque (fire-baked silt), from natural field fires or activity by
Native Americans, and (2) localized clastic dikes and sills, indicating paleoliquefaction of
sand layers (see Figure 14). The source of medium sand injected into the overlying silt
layers (Figure 15) in MT5, MT10, and MT11 is estimated to occur between 2 and 3.5 m
depth subsurface. The maximum widths of the clastic dikes and sills are measured at
20-30 cm (Figure 16).

RADIOCARBON DATES AND GEOMORPHOLOGY

Four charcoal samples from three mechanical trenches (MT5, MT8 and MT11) were
selected for AMS radiocarbon dating (see Table 2). All four samples, representing (1) a
wetland mud above basal gravel (MT8 at 320cm), (2) fire associated charcoal/bisque
(MT5 at 185cm), (3) top of fluidization features (MT11 at 70 cm), and (4) fire associated
charcoal/bisque and fire-cracked rock in the middle of a fluidization zone (MT11 at
133 cm), date to about 500 calibrated years BP.

The similarity of the four samples constrains the age of the post-basal gravel deposition
in the Orleans flood basin to about 500 yr BP. These young dates are consistent with
other indications of a young age for the Orleans terrace (#2) including lack of paleosols
and lack of topsoil soil A or Bw development.

The radiocarbon dates from the Orleans flood basin provide limiting sedimentation rates
for proximal overbank deposition of the Willamette River in latest Holocene time. Flood
silts at MT8 accumulated at 320 cm/530 years or about 0.6 cm yr™. Flood silts in MT5
accumulated at 185 cm/565 years or about 0.3 cm yr*. These sedimentation rates are
presumed to reflect pre-impoundment (pre-dam) conditions in the proximal overbank
flood basin sites in the middle Willamette Valley.

ORIGIN OF THE ORLEANS TERRACE
None of the across-flood basin GPR profiles (GPRLines22-31) recorded (see Figure 12)

demonstrate any large cut and fill features, reflector vertical offsets, or oblique
truncations (see Figure 13). The accretion of the south Orleans terrace occurred by a



Figure 15. Clastic dikes and sills in mechanical trench MT11. Red lines outline sand
intruded into silt.

Figure 16. Close-up of fluidization features with intruded contacts showing medium-to-
coarse sand injected upward into silt in mechanical trench MT11.
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single westward lateral migration of the Willamette River channel after abandoning the
cutbank scarp against the older terrace (#1). This is to say that an eastward channel
migration cut the scarp against terrace #1, and this was followed by a westward channel
migration that produced the relatively uniform tread of the Orleans terrace (Figure 17).

The similarity of radiocarbon ages from four samples distributed from 0.7 to 3.2 m depth in
three mechanical trenches in the south Orleans terrace indicates a relatively rapid
development of the narrow flood basin (Terrace #2) in relatively recent time. The
widespread paleoliquefaction (at least 100 m distance) recorded in MT11, MT5, and MT10
is consistent with a coseismic source. The paleoliquefaction event is dated in MT11 and
MT?5 at less than 500 years BP. Work is underway to validate coseimic shaking in other
cutbank sections of latest Holocene terraces in the middle Willamette Valley.

Figure 17. Diagram of cross-section through the south Orleans terrace. The relative positions of the
abandoned back-terrace scarp (scarp), Orleans terrace tread (tread), and overlying flood
basin deposits (Flood Basin) are shown relative to low and high water levels.
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7. CONCLUSIONS AND RECOMMENDATIONS

A geoarchaeological survey was undertaken for the East TMDL Alternative for the
purpose of determining if prehistoric or historical archaeological sites that may be
eligible for inclusion on the National Register of Historic Places (NRHP) are present in
the project area. The survey was geoarchaeological in nature because of the potential
presence of archaeological remains at considerable depths below surface in the deep
flood plain alluvium along the east bank of the Willamette River.

SUMMARY OF FINDINGS

An archaeological survey of the project area was conducted at intervals of 10-15 m.
Although some ground cover was present over much of the site, there was sufficient
ground visibility (25% or greater) to allow a consistent view of the ground surface across
the site. Despite favorable visibility, the only surface item noted was a fragmentary
obsidian pebble that did not appear to have been intentionally modified near the location
of MT5. The negative findings of the surface survey are consistent with similar results
from previous archaeological surveys which have observed little or no evidence of
prehistoric or historic occupation on the ground surface.

The search for archaeological remains involved extensive use of GPR profiling to
document the structure of the sediments in the project area. Ground-truthing of the GPR
profiles was accomplished by inspection of cutbanks along the river and, in the portion of
the project area south of Highway 34, excavation of mechanical trenches. Gravel deposits
underlying the sand and silt deposits on the river bank were reached in six of the
11 mechanical trenches at depths ranging from 2.3 m (nearly 6 ft deep in MT2) to 4.0 m
(more than 10 ft deep in MT1).

Four radiocarbon dates obtained from various buried contexts in three different
mechanical trenches indicate a very young age for the landscape. The four radiocarbon
dates obtained from depths of 70 to 320 cm (2 to 8 ft) below surface are statistically
indistinguishable, and indicate that the southern portion of the project area formed within
roughly the last 500 years. The dates suggest that this portion of the project area was
recently subject to active land formation processes and as such would have been unlikely
to provide a stable land surface on which archaeological deposits might be preserved.

No GPR anomalies suggesting the presence of subsurface features were observed, and no
prehistoric or historical archaeological sites were identified in the project area during the
geoarchaeological survey and subsurface trenching. Trace archaeological evidence was
found in the form of one obsidian flake, fire-cracked rock fragments, and charcoal in one
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trench (MT11). These materials occur from 120 to 140 cm below surface in an eroded
and smeared sediment layer interpreted to represent a secondary deposit created by one or
more prehistoric floods. The evidence observed does not warrant recording as an
archaeological site.

The East TMDL Alternative project area extends through the presumed location of the
historic Orleans town site, which is listed in the Linn County Register of Historic
Resources. The precise extent of the historic town site is unknown, but the town’s Main
Street more or less coincided with present-day Highway 34. Most of the town site’s
presumed location is situated on property owned today by the Oregon State Department
of Transportation (ODOT) or the Oregon State University (OSU) Foundation. Previous
archaeological surveys and testing by OSMA archaeologists along the Highway 34
corridor, as well as the Highway 34 Bypass, have not found any conclusive evidence of
the historic town site (O’Grady and Ruiz 2011:69).

RECOMMENDATIONS

The geoarchaeological survey reported here provides an initial assessment of the
potential presence of archaeological resources. Any additional investigations should
target specific impacts associated with the proposed project and may be conducted in
concert with archaeological monitoring of construction activities. Two specific
recommendations are as follows:

1. Additional Trenching for Discovery

Although GPR profiles have been recorded for the project area as a whole, trenching was
not conducted in the area most likely to contain evidence of the historic town site of
Orleans to the north and south of Highway 34, which includes the route of the pipeline to
be constructed by open-cut trenching along the river bank. The area adjacent to the
highway is in the ownership of ODOT and the extent of that ownership was uncertain at
the time of fieldwork. In addition, property to the north of the highway where the pipeline
will be installed is in the ownership of the OSU Foundation; permission to conduct
excavations was not granted at the time of fieldwork. A homeless camp on the path of the
proposed pipe on the south side of the highway also impeded investigations in that area.
A series of 6-8 short trenches, consistent with the methodology used for this study, is
recommended to investigate the northern portion of the project area (that portion north of
MT1) on both sides of the highway, which appears to be the most sensitive area in terms
of the potential presence of archaeological resources.

Although much of the ODOT property has been tested using hand excavations, it has not
been subjected to testing of any depth of the sort conducted for the current investigation.
Previous testing around the east end of the VVan Buren Street and Harrison Street bridges
primarily involved small-diameter, hand-excavated holes, widely spaced, that rarely
extended more than 100 cm below surface. Few historical artifacts were recovered. Such
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field methods are rarely adequate for discovering buried historical archaeological features
like building foundations, cellars, privies, and refuse deposits. They also are not adequate
for discovering evidence of Native American occupation or activity buried in deep
alluvium along the river bank.

2. Construction Monitoring

Because of the active nature of the southern portion of the project area between the river
and the bypass, and because GPR sampling and mechanical trenching to date has yielded
no evidence of intact buried archaeological deposits or features, additional discovery
investigations are not recommended in this area. Archaeological monitoring during initial
ground disturbance is recommended, however, for all portions of the project area in the
unlikely event that deposits or features may be encountered. An Inadvertent Discovery
Protocol (IDP) should be developed to identify and assess the extent of monitoring that
would be most appropriate for the various areas of the project and to set forth a protocol
in the event potentially significant archaeological resources are encountered during
construction.

Regardless of the extent of investigations prior to any project, there always remains a
possibility that buried or obscured prehistoric or historical archaeological resources may
be present that may be encountered during construction. Archaeological sites and, in
particular Indian burials, are protected under Oregon state law (ORS 97.740-97.760,
358.905-358.955, and 390.235), and by federal regulations where federal funds or
permits are involved (e.g., 36 CFR 800). Disturbance of graves is specifically prohibited,
even through accidental discovery and even if reviewing agencies have concurred that a
specific project is in compliance with applicable state and federal regulations.

CONCLUDING REMARKS

The banks of major streams like the Willamette River are generally considered high
probability areas for containing archaeological resources. To date, very little in the way
of archaeological remains has been found within the project area. In view of the apparent
potential for archaeological remains to be encountered, however, further investigations as
outlined above are recommended to insure that significant prehistoric and historical
archaeological resources are not damaged or destroyed during construction of the East
TMDL Alternative project.
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Conditional Use Permit Application — Rural Resource Zoning District



LINN COUNTY PLANNING AND BUILDING DEPARTMENT
Robert Wheeldon, Director

Room 114, Linn County Courthouse
PO Box 100, Albany, Oregon 97321
Phone 541-967-3816, Fax 541-926-2060
www.co.linn.or.us

RURAL RESOURCE ZONING DISTRICT
CONDITIONAL USE PERMIT APPLICATION

Application Fee $500.00/$1000.00/$2000.00

INTRODUCTION

This application is for many of the uses permitted conditionally in a Rural Resource zoning district
[Exclusive Farm Use (EFU), Farm/Forest (F/F), and Forest Conservation and Management (FCM)]. A
conditional use may be permitted when it is shown that the proposed business or public or private facility
meets the decision criteria. Most conditional use permits are reviewed at the staff level. Others require a
Planning Commission public hearing review. When the application is submitted, we will tell you if the
case will be reviewed by staff or the Commission. The attached decision criteria apply to both staff and
Planning Commission reviews.

After the application is accepted and a file setup, notice of the proposed use will be mailed to nearby
property owners. Individuals receiving the notice have about 20 days to return their comments in support
or opposition to the case. If the case is reviewed by the Planning Commission, comments may be
presented orally at the hearing. Comments on staff reviews must be in writing.

If the case goes to the Commission, the applicant or the applicant’s representative must present the case.
Staff will visit the property, take photographs and prepare a staff report. The applicant will receive a copy
of the staff report one week before the public hearing. The Planning Commission will take testimony from
all parties and then close the hearing. A decision is usually made at the next meeting one week later.

Staff decision cases are decided without a public hearing. Written testimony is reviewed and a decision
made usually about one week after the notice period ends. Once a decision is made, there is a two-week
appeal period during which development permits are not issued.

Please fill out the application and submit it in person at the Planning and Building Department office
anytime Monday through Friday (except 12:00 - 1:00 p.m.). Use ink or a typewriter to complete the
application. Applications filled out in pencil cannot be accepted. If you have any questions, please call or
stop by the Planning and Building Department and ask for a planner.



Linn County Land Development Code
Decision Criteria

LCC 933.300 Statement of purpose

The purpose of LCC 933.300 to 933.999 is to establish decision criteria to carry out the policies in LCC
Chapter 928 (Rural Resource Zone Code).

LCC 933.310 - RRZ conditional uses; generally

(B)

Decision criteria.

(1)
(2)
(3)
(4)
(5)

(6)

(7)

The development site has physical characteristics needed to support the use. Those
characteristics include, but are not limited to, suitability for a sewage treatment system and
an adequate supply of potable water.

The development will not be located within a mapped geologic hazard area or within a 100-
year floodplain unless it is demonstrated that the proposal can be designed and engineered
to comply with accepted hazard mitigation requirements.

The proposal will not have a significant adverse impact on sensitive fish or wildlife habitat.
The proposed use will not force a significant change in, or significantly increase the cost of,
accepted farm or forest practices on surrounding lands devoted to farm or forest use.

If in the forest area of the F/F or in the FCM zoning districts, the proposed use will not
significantly increase fire hazard or significantly increase fire suppression costs or signifi-
cantly increase risks to fire suppression personnel.

The location, size, design and operating characteristics of the proposed development will
be made reasonably compatible with and have minimal impact on the livability and
appropriate development of nearby property. The proposed use will be reviewed with
respect to scale, bulk, coverage, density, the availability of necessary public facilities and
utilities, traffic generation, road capacity and safety and to other related impacts of the
proposal.

If in the forest area of the F/F or in the FCM zoning districts, a written statement recorded
with the deed or written contract with the county is obtained from the land owner which
recognizes the rights of adjacent and nearby land owners to conduct forest operations
consistent with the Forest Practices Act and Rules for the following uses.

(@) parks and campgrounds;

(b) reservoirs and impoundments;

(c) medical hardship dwellings;

(d) home occupations; and

(e) private accommodations for fishing.

Rural Resource Zoning District
Conditional Use Application
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RURAL RESOURCE ZONING DISTRICT
CONDITIONAL USE PERMIT APPLICATION

Application Fee $500.00/$1000.00/$2000.00

Application Check List (for departmental use only)

Date Received: Receipt number: Fee paid:
Application accepted by: Completeness reviewed by:

Proposed use of property

Other applications included:

Date deemed complete: Review procedure type: Il Il

Environmental Health Program approval.

New system Existing system Plan Review required: Yes No
Signed: Date:
Comments:

Legal Properties
Owner(s) signature __ Applicant(s) signature

__ Complete Site Plan
Property contains: Sewage system and repair area Access
Property development standards can be met:
Property Size ___ Setbacks __ Coverage __ Width ___ Depth ___ Frontage ____
Proposal is located within:
Zoning District Plan designation
UGB (identify) Planning area
Airport notification area

Rural Resource Zoning District
Conditional Use Application
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BACKGROUND INFORMATION (to be completed by applicant in ink or typewritten)

A. Applicant’s name
Address
City State Zip code
Phone number (home) (work)

B. Property owner (if different than applicant)
Address
City State Zip code
Phone number (home) (work)

C. Applicant’s representative (if any)
Address
City State Zip code
Phone number (home) (work)

D. Legal description of property
Township Range Section Tax Lot(s)
Site address (if any)

E. Zoning designation Comp Plan
F. Size of parcel
G. Additional parcels in contiguous ownership:
Township Range___ Section Tax Lot(s)
H. Is the property located within a rural fire protection district? If so, what district?

VERIFICATION OF OWNERSHIP

If the person submitting the application and the owner of the property are not the same, then only
the owner of the property should complete this section.

A. The application does not violate any recorded codes, covenants, or restrictions that are
attached to the subject property.

B. | have the following legal interest in the property: owner of record , land sales
contract purchaser , holder of a recorded exclusive option to purchase

Owner/applicant signature

Owner/applicant signature

Rural Resource Zoning District
Conditional Use Application
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Il. DEVELOPMENT REVIEW

A. Describe in detail the proposed use and your development plans for the property. Include a
description of the number and type of buildings and their intended use, roadways,
driveways, parking lots, signs, landscaping, drainage plans and outdoor lighting. A site plan
is also required (see attached site plan requirements).

B. Please describe the operating characteristics of the proposed use.

C. Will any other permits from local or state agencies be required? If yes, please list permits
needed and if they have been secured.

D. How much land area will be used for the proposed activity? Will the proposed use generate
wastewater and if so, how will it be disposed?

E. Will the proposed use require a water supply? If so, how much will be needed and how will
it be supplied?

F. Please describe the types of vehicles, machines and/or tools to be used. Please estimate
the amount of vehicle trips per day that will be generated by the proposed use.

Rural Resource Zoning District
Conditional Use Application
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What are the proposed hours and days of operation? Will any products be offered for sale
on the property? If products are sold, what will be sold?

How many people will be employed including the applicant? Please indicate whether the
employees will be full or part-time. Will anyone live on the property? If so, who?

Does the property front on a county road or public road? Which one? Is there an existing
driveway and how is it improved (gravel, asphalt, concrete)? Is access to the property
provided by a roadway easement? If so, when was the easement recorded with Linn
County? Please provide a copy of the recorded easement.

How is the property now used? Are there any unique features on the property such as a
creek, steep topography, or wetlands?

Please describe the land uses on adjoining properties.

Will your proposed use be compatible with the surrounding area? Explain the reasons for
your answer.

Rural Resource Zoning District
Conditional Use Application
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M. Explain how the proposed use will not force a significant change in, or significantly increase
the cost of, accepted farm or forest practices on surrounding lands devoted to farm or forest
use.

N. If the property is located within a forested area, explain how the proposed use will not
significantly increase fire hazard or significantly increase fire suppression costs or
significantly increase risks to fire suppression personnel.

0. You must submit a site plan (drawing) that shows the property dimensions, location of any
existing structures, the proposed location of new structures and any natural features such
as hills, drainage ways, and streams and natural vegetation. An example is attached.

APPLICANT’'S CERTIFICATION
| hereby certify that the statements, attachments, exhibits, plot plan and other information
submitted as a part of this application are true and any approval granted based on this information

may be revoked if it is found that such statements are false.

Date

Applicant’s signature

Rural Resource Zoning District
Conditional Use Application
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STANDARD SITE PLAN DRAWING

For a complete and accurate evaluation of your proposal, it is necessary to include sufficient information
and detail on a site plan drawing. An example is provided as a guide to the preparation of your plan. The
site plan you submit will constitute the formal development plan upon which your request is based.

You may submit separate plans to show details of particular aspects of your proposal, i.e. landscaping,
off-street parking, topography and drainage plans.

Any public or semi-public use or activity will require written detail and description of such use, i.e. number
of employees, hours of operation, unusual equipment or activities that may produce noise, odor, glare,
vibration, etc., equipment storage areas, guard or watchman requirements, aerial hazards and road
access needs.

This site plan requirement is in addition to any other requirements for zoning, building, sanitation or other
governmental permits or standards compliance.

SITE PLAN REQUIREMENTS:

(2) The site plan must be submitted on paper no larger than 8% inches by 14 inches and drawn to
scale.

(2) Indicate the scale (for example, 1" = 800') on the site plan.

3) Include a North arrow indicating the direction of North on the map.

4) Include the applicant’s name and address in an information block at the bottom of the page.

(5) Show the dimensions of the property. These may be taken from surveys, deeds and assessor's

records.

(6) Indicate the names of roads adjacent to the property.

(7 Indicate the approximate distance and direction to nearest city or town.

(8) Indicate the dimensions and distance from property lines to all structures, both existing and
proposed, as well as fences, culverts, light standards and signs on the property and adjacent
properties.

(9) Indicate the location of existing and proposed access ways, parking and loading areas,
approaches and barriers. The type of surfacing should be indicated.

(10) Identify the location of significant land features, such as streams, creeks, drainage areas and
slope.

(11) Identify the location of existing and/or proposed septic tanks, repair areas and wells. If known,
indicate any wells or septic systems on adjacent properties if they are within 10 feet of this
property.

(12) Indicate existing uses of land (cultivation, pasture, timber, etc.). Indicate types of crops, pasture,
grass and timber species.

Attach sample plot plan (see sample plot plan on Planning and Building webpage)

Rural Resource Zoning District
Conditional Use Application
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10:30
10:35
10:40
10:50
11:00
11:50

Noon

City of Corvallis
TMDL Project — Trysting Tree Golf Course Alternative Discussion
Friday, November 16, 2012
10:30 AM — Noon
Cascade Hall Second Floor Conference Room

Purpose:

Discuss the City of Corvallis Total Maximum Daily Load (TMDL) Project and
opportunities for using recycled water at Trysting Tree Golf Course (TTGC).
Discussion to center around using Class A recycled water for irrigation, and
adding pond features and infiltrating water into the groundwater at the golf course
for hyporheic discharge to the Willamette River as an alternative site to the City-
owned Orleans Natural Area.

Attendees:

Dan Curry, OSU Director of Seed Services
Bill Boggess, Executive Associate Dean, Dept. of Agricultural Sciences
Rob Chitwood, OSU Department of Fisheries and Wildlife
Nicole Neuschwander, OSU Property Management
Larry Giustina, Trysting Tree Golf Course Board
Sean Arey, Trysting Tree Golf Course
Pat Doran, Trysting Tree Golf Course
Dan Hixson, Dan Hixson Golf Design
Tom Penpraze, City of Corvallis
Dan Hanthorn, City of Corvallis
Preston Van Meter, Kennedy/Jenks Consultants

Agenda:
AM Introductions
TMDL Project Background (Tom Penpraze)
East TMDL Alternative Overview (Preston Van Meter)
Potential Additional Recycled Water Use at TTGC (Preston Van Meter)
Discussion (All)
Follow up and Next Steps
Adjourn

Meeting Notes:

All attendees introduced themselves and their organization. Rob Chitwood indicated he
was the Oregon State University (OSU) Department of Fisheries and Wildlife Operations
Manager who was representing OSU’s research laboratory facilities as well as the
federal research lab, all adjacent to the golf course.

Tom Penpraze provided an overview of the City’s (TMDL Project, alternatives
considered and the current status of the project alternative selection process being led
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by the City Council's Urban Services Committee. Due to concern expressed by some
citizens about using the Orleans Natural Area to build constructed wetlands and
infiltration ponds, the current preferred solution alternative, City Council directed staff to
determine if additional water (above irrigation needs) could be brought to the golf course
and used in course water features and infiltration ponds as an alternative to the Orleans
site for temperature TMDL compliance.

Tom acknowledged the concerns expressed by OSU in a letter sent to the City Manager
following an October Urban Services Committee meeting and subsequent article in the
Corvallis Gazette-Times newspaper. Tom indicated this meeting was a follow-up of an
initial discussion between Corvallis representatives and OSU Foundation and TTGC
staff before a September Urban Services Committee meeting where the potential of
using more water at the golf course was discussed. City staff had planned to meet with
the appropriate OSU officials; however. the Gazette-Times article came out before those
contacts could be made.

Preston Van Meter provided an overview of the East TMDL Alternative, including a
summary of planned upgrades at the Corvallis Wastewater Reclamation Plant (WWRP),
pipeline alignments through TTGC to Orleans, Class A recycled water delivery to TTGC
and the proposed natural treatment system with hyporheic discharge to the Willamette
River that is currently proposed to be located at the Orleans Natural Area.

Preston went on to discuss the potential opportunities for using more water at Trysting
Tree Golf Course, showing a map of the course with new potential water features on the
front nine of the course. Three potential options were presented for using more water at
the golf course:

1. Construct the new TTGC pond features with liners that would not allow seepage
into groundwater. Under this scenario, the ponds would be refilled based on daily
evaporation in the summer months.

2. Construct the new TTGC pond features without liners that would allow water to
seep into shallow groundwater and ultimately flow to the Willamette River, similar
to the hyporheic discharge currently proposed at Orleans Natural Area.

3. Construct lined TTGC pond features as in Option 1, but use the existing
excavation borrow pit near Holes 5 and 6 for hyporheic discharge.

OSU staff inquired about how much water would need to be infiltrated into shallow
groundwater at the golf course if options 2 or 3 were to be considered and noted that the
nearby OSU research facilities have a very senior groundwater right that provides the
400 to 600 gallons per minute (gpm) of water that they use in the facilities.

Tom Penpraze and Dan Hanthorn indicated the amount of treatment and infiltration
capacity for which the Orleans Natural Area site is currently being designed for is
approximately 7 million gallons per day (MGD).

OSU staff expressed concern about infiltrating such a large quantity of water into shallow
groundwater at TTGC. Rob Chitwood and Bill Boggess noted the high value research
being conducted at all of the research facilities near the golf course and the potential
negative impacts on this research associated with any type of groundwater issue.
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Rob Chitwood noted that some of the things they are studying in the fisheries
laboratories are related to pharmaceuticals and personal care products in the water
environment, and their potential impacts. He expressed his concern for any possible
influence of the City’s treated water on their well water supply, especially since some of
the research being conducted at the facilities on fish is for the types of compounds that
could potentially be in the City’s treated wastewater in trace concentrations.

Rob Chitwood also indicated that a potential major change in the groundwater quality
associated with infiltration of such large volumes of water at the golf course would likely
need to be reported to OSU research funding agencies and could potentially have an
impact on future funding.

Bill Boggess indicated any potential impact on the over $5 Million per year in grant
funding received by the laboratories was a major concern for the University.

Nicole Neuschwander stated that “given the significant concern of potential
contamination of University land and the vulnerability of critical wells serving OSU
research facilities in the immediate vicinity, Oregon State University is not in a position to
support the infiltration of large volumes of water at TTGC.”

Tom Penpraze and Dan Hanthorn inquired about the planned use of Class A recycled
water for irrigation at TTGC as is currently proposed in the City’'s East TMDL Alternative.

Bill Boggess and other OSU faculty indicated that irrigation of the golf course is a
“different situation” and that they didn't believe that there would be concerns with
irrigation at agronomic rates.

The meeting adjourned at 11:45 A.M.
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