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MEMORANDUM
April 22,2013

TO: Urban Services Committee ‘

FROM.: Mary Steckel, Public Works Director %&\A)

SUBJECT:  Willamette River Temperature Total Maximum Daily Load Project Update
I. Issue Statement

Staff is providing the Urban Services Committee (USC) an update on the Temperature Total
Maximum Daily Load (TMDL) compliance project as directed at the USC April 2, 2013 staff

briefing.

II. Urban Services Committee Direction

At the April 2™ meeting, USC directed staff to do the following:

1.

2.

Update the Matrix of TMDL Alternatives based on their requested modifications.

Develop a cost estimate for the North Alternative that considers wetlands
treatment only (no hyporheic, or subsurface flow treatment component as was
included in the original estimate).

Provide an update on the federal judge’s decision on the Northwest
Environmental Advocates (NWEA) vs. EPA lawsuit regarding some of the
technical aspects of the DEQ temperature TMDL standard.

111, Discussion

1.

Updated alternatives matrix. The TMDL Alternatives matrix (Attachment #1) has
been updated per USC direction to add a Risk column, and to rename the Multi-
solution option column to read: Provides some level of additional treatment. The
North Alternative cost estimate cells are now filled in based on the Kennedy-
Jenks estimated costs for capital construction and 20 and 50 year lifecyle costs.

North Alternative cost estimate. Attachment #2 contains the detailed cost
estimate for wetlands only treatment. The total costs are shown below for two
alternatives for discharge of the treated water to the Willamette River: Option 1 is
by constructing a pumping station and pipeline for transporting the water back to
the Wastewater Reclamation Plant for discharge through the existing outfall
structure, and Option 2 is by constructing a new outfall pipe to the river in the
vicinity of the wetlands.




Constructed Wetlands Option #1 Option #2

Capital Cost $25,100,000 $22,600,000
20 Year Lifecycle Cost $28,400,000 $25,100,000
50 Year Lifecycle Cost $30,300,000 |  $26,600,000

NWEA vs. EPA lawsuit remedy. Attachment #3 contains the April 8, 2013
Stipulated Order in the NWEA vs. EPA lawsuit regarding the validity of the
Oregon Natural Conditions Criteria (NCC) in the state’s temperature water quality
standard. As was anticipated, the federal judge has set aside the NCC and
remanded it to EPA. Within 120 days, EPA is required to take action on the
temperature TMDL regulations consistent with the requirements of the federal
Clean Water Act and the pertinent EPA regulations.

From discussions with DEQ staff, it is not clear what actions EPA will take.
Their actions could range from writing a new Oregon temperature standard to
instructing DEQ on what DEQ will need to include in a new state standard that
they will prepare and then take through the Oregon rule making process.

The time line for either EPA or DEQ action is also unknown at this time. EPA
could take the full 120 days to develop the requirements/elements they want DEQ
to include in the new standard, DEQ would then need time to develop standard
language and run it through the Oregon rulemaking process, which could take up
to two years to complete. Whatever the process EPA and DEQ pursue, it is still
likely that the City’s temperature TMDL compliance requirements will be more
stringent. '

IV. Next Steps

Staff seeks USC and City Council direction on:

1.

The North Alternative. Based on the revised cost estimate information, should
this alternative continue to be considered?

It is unlikely any substantive information about EPA/DEQ actions will be known
until the end of the 120 day time period (mid-August). In the meantime, work can
be suspended or staff can continue vetting the compliance options.

Work that could be done includes: 1) on the East Alternative- approximately
$200,000 is needed to complete the technical feasibility analysis work. Work
done to-date indicates the site is a viable option; 2) on the North Alternative-
approximately $500,000 will need to be spent to determine the technical



feasibility of constructing the treatment wetlands at this site; 3) Tree planting.
Some staff time and consultant time will be needed to continue evaluating tree
planting options (Fresh Water Trust proposal and Marys River Watershed Council
analysis of local options).

V. Recommendation

Staff recommends that work be suspended on the project until the outcome of the EPA/DEQ
process to develop the new temperature water quality standards is known, and that approval be
given to include funding for TMDL work in the fiscal year 2013-2014 budget to commence once
the new requirements are known.
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Matrix of TMDL Alternatives

Attachment #1

Costs Permitting and Land Use Additional Value Risk
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$13,600,000 $16,480,000 $18,120,000 Unknown o Yes Yes Yes ‘ ves™ No® Yes? ves'™ Yes 1-2 MGD
Indirect Discharge IMD  Discharge of cooled water Constructed wetland will be  {rrigation of Trysting Tree 1. Pipeline easements and recycled water use
East Alternative (DEQ 2007)“'3) . Is upstream of river outfall | designed and managed for  Golf Course using recycled agreements required from OSU
public access water would supplant
current use of groundwater
well.
North Alternative (Wetlands) Unknown Yes Unknown Yes No Yes'™ 1. Property owner_not_ wﬂhng.to sell property.
Discharge of cooled water 2. Property sale price is too high.
: would Se downstream of | 3. Land use regulations do not allow for treatment
. - facility on EFU-zoned land.
river outfallif discharged | 4. Benton County doesn't approve use (land is outsid
Pump back ta treatment plant $25,100,000 $28,400,000 $30,300,000 from North Alternative e SEBO)” ounty coesntapp € and? €
property. ’ i i
N Tl
New outfall at wetfand $22,600,000 $25,100,000 $26,600,000 5. DEQ does not approve alternative for meeting TMOL
icompliance.
$4,269,069 $7,360,404 $21,245,976 Unknown™ Yes® No i Yes® No No No 1. Riparian shading may not be allowable option for
meeting TMDL requirements (Medford NPDES Permit
challenged by NWEA through EPA request to review
overall ORegon Trading Program).
2. There may not exist enough property to plant the
Riparian Shading (Standalone} number of trees needed to achieve level of shading that
P J would meet TMDL requirements.
3. There may not be enough property owners willing to
grant easements for the City to use for shading.
4, Property owners may not commit to participating into
perpetuity (temperature credits need to be renewed
every 20 years).
$14,900,000  $20,200,000 $35,100,000 Unknown Yes Yes Yes ‘ Yes Yes 1 No No No No No

Mechanical Cooling (Chiller)

Water would be cooled
prior to discharge through
‘ river outfall

Would be located on
City of Corvallis
WWRP property

1. Energy costs are unpredictable into the future.
2. Public trust in process that determined community
desire for natural solution.




Notes:
Costs

a  Costs associated with the East Alternative are from the 2011 Due Diligence Evaluation (Kennedy/Jenks 2011} and are assumed to be accurate within -20% to +30%. Costs associated with the North Alternative are based on the North Alternative Cost Estimate for a wetlands-only system with direct river discharge from the
Technical Memo prepared by Kennedy/Jenks and dated 19 April 2013. The range of North Alternative costs is for the range of costs between the two direct discharge options: 1)Return to WWTP; and 2)new river outfall. Mechanical Cooling costs are from the 2009 TMDL Alternatives Evaluation Project (Kennedy/Jenks
2009). Costs for the North Alternative and the Mechanical Cooling options are assumed to be accurate within -30% to +50%. Costs associated with the Riparian Shading Alternative are from a proposal received from The Freshwater Trust in January 2013.

b Temperature credits sold or traded through an ecosystem marketplace may offset some project costs.

Requires an additional capital investment of approximately $8,000,000, which is included in the 50-year lifecycie cost of $35,100,000 .

Permitting and Land Use
d U.S. Environmental Protection Agency's Final Water Quality Trading Policy states that water quality benefit must be shown at the outfall (EPA, 13 January 2003).
Capacity of 7-10 MGD confirmed through 2012 Subsurface investigation {Orleans Natural Area Subsurface Investigation Results, Kennedy/Jenks, 11 March 2013)

Oregon Department of Environmental Quality. Disposal of Municipal Wastewater Treatment Plant Effluent by Indirect Discharge to Surface Water via Groundwater or Hyporheic Water. internal Management Directive. September 2007.
Oregon Department of Environmental Quality (DEQ) has already voiced their support for the East Alternative.

T0MQ - M

Meetings with Linn County Planning Department and the Oregon Department of State Lands have indicated that the East Alternative would be an approved land use at the site. A variance may be required for the pipeline, but conversations with Linn County Planning Department have indicated that this will not be
problematic. The constructed wetland at Orleans Natural Area would most likely be permitted as a utility.

Proposed wetland location is already owned by City, and water reuse is approved on OSU's TTGC.

j  Easement acquisition required only for the pipeline through Oregon State University property.

k  Northwest Environmental Advocates has issued a letter to EPA Region 10 requested full review of the Oregon Trading Program and specifically the temperature trade included in the City of Medford NPDES Permit.
I Riparian Shading alternative would require long-term easements and/or long-term lease agreements for multiple riparian properties with various landowners.

Additional Value

m  Wetland provides polishing treatment for nutrients, metals, contaminants of emerging concern (CECs). Hyporheic discharge provides additional treatment for contaminants and temperature.
n  Wetland provides polishing treatment for nutrients, metals, CECs.



Attachment #2

Kennedy/Jenks Consultants

29 April 2013

Technical Memorandum

To: Tom Penpraze and Dan Hanthorn, City of Corvallis Public Works
From: Preston Van Meter and Rebecca Brosnan

Subject:  North Alternative Cost Estimate
Willamette River TMDL Alternatives Project
K/J 0791027.40

Kennedy/Jenks Consultants (Kennedy/Jenks) was retained by the City of Corvallis (City) to
estimate the cost of constructing a modified version of the “North Alternative” concept
developed as part of the Willamette River Total Maximum Daily Load (TMDL) Alternatives
Evaluation Project (Kennedy/Jenks 2009). As directed by the City’s Urban Services Committee
(USC), the North Alternative in its revised form would consist of a wetland only, and not include
subsurface (hyporheic) discharge.

Background

The City is implementing a public engagement process (public process) that involves working
with the community to develop a long-term plan for current and future Willamette River water
quality regulations anticipated to impact the Wastewater Reclamation Plant (WWRP) effluent
discharge. Alternatives to address these water quality regulations are described in the

12 February 2009 Willamette River TMDL Alternatives Evaluation Project final report (2009
TMDL Alternatives Report) prepared by Kennedy/Jenks. The TMDL Alternatives Report
presented alternatives in a very conceptual nature with associated conceptual-level alternative
costs.

The 2009 TMDL Alternatives Report identified the potential long-term cost of addressing current
and future pollutants at the WWRP and continuing to discharge effluent to the Willamette River,
Alternatives to effluent discharge were evaluated in the TMDL Alternatives Report. Three
alternatives (North, South and East) combining a natural treatment system and recycled water
uses were presented for consideration in the 2009 TMDL Alternatives Report. A fourth
alternative, the West Alternative, was presented for consideration by a group of Oregon State
University (OSU) students and was added during the initial public engagement process being
led by the City’s USC. Through the public involvement process, the North Alternative was
dropped from further consideration by the USC, and the East Alternative was recommended for
implementation.

Recent renewed stakeholder interest in the North Alternative prompted the USC to request City
staff provide additional information summarizing the original evaluation of the North Alternative.
Kennedy/Jenks provided the “Summary of North Alternative Evaluation” technical
memorandum, dated 19 December 2012, which provided a summary of the North Alternative,

a\projects\07proj\0791027.40_corvallis_sast_tmdi\northalternative_costmemolcorvaliis_north_alternative_costmemo_29aprit2013_final doex @ Kennedylenks Consultants, Inc.



Kennedy/Jenks Consultants

Technical Memorandum

Tom Penpraze and Dan Hanthorn, City of Corvallis Public Works
29 April 2013

0791027.40

Page 2

pertinent regulatory issues, recycled water demand for potential customers, and carbon footprint
and triple bottom line (TBL.) scoring.

The purpose of the current technical memorandum is to provide a conceptual-level cost
estimate for a modified version of the North Alternative. Due to concerns about hyporheic
discharge, the USC asked Kennedy/Jenks to prepare a cost estimate for the North Alternative
that includes a constructed wetland and no subsurface discharge. Instead of indirect subsurface
discharge through the hyporheic zone to the Willamette River, the constructed wetland would be
underlain with an impermeable lining, and water would be discharged directly to the Willamette
River by one of two options: 1) by pumping back to the WWRP; or 2) through a new Willamette
River outfall constructed at the North Alternative site. This memo summarizes the costs,
contingencies and risks associated with these two discharge options. All estimates and
calculations assume an effluent flow rate of seven (7) MGD.

Wetlands Sizing

Kennedy/Jenks' Due Diligence Evaluation (Kennedy/Jenks 2011) recommended a hydraulic
retention time (HRT) of 3.5 days in the East Alternative natural treatment system to achieve
effluent cooling and provide additional water quality polishing. This cooling and polishing was
provided by a combination of a constructed treatment wetland with two deep ponds
(approximately 15-20 feet in depth) that also function to discharge water hyporheically from the
site to the Willamette River. With a wetlands-only system, such deep ponds would not be
constructed, and the treatment wetlands would need to have a larger footprint to provide the
same 3.5-day HRT.

The required size of the North Alternative’s constructed wetland was calculated using the
following equation:

HRT (days) x Flow Rate (gpd)
Depth (ft) x 7.48 gal / ft* x 43560 ft* / ac

Area (ac) =

A 65-acre wetland would be required to achieve a 3.5-day HRT, assuming an average wetland
depth of 14 inches and a flow rate of 7 MGD. The design of the wetland would feature shallow
areas to provide water quality polishing via wetland processes, as well as deeper pools
(approximately three to five feet in depth) to provide denitrification (biological nitrate removal)
and also help reduce water temperatures.

North Alternative Direct Discharge Options

As previously stated, construction of the North Alternative without indirect (hyporheic) river
discharge would require water that has flowed through the treatment wetland system to be

q\projects\07projid791027 .40_corvallis_east_tmdiwnarihalternative_costmemolcorvailis_north_altemative_costmemo_29april2013_final doex WA s enaiienis,



Kennedy/Jenks Consultants

Technical Memorandum

Tom Penpraze and Dan Hanthorn, City of Corvallis Public Works
29 April 2013

0791027.40

Page 3

discharged directly to the Willamette River. Cost estimates have been prepared for two potential
direct discharge options:

North Alternative Direct Discharge Option 1 - pump water from the downstream end of the
treatment wetland system back to the WWRP to be discharged through the existing WWRP or
CSO outfall. This option would require pipelines running both to and from the North Alternative
site within Oregon Department of Transportation (ODOT) Highway 20 right-of-way. It is also
assumed two pump stations would be required to pump water to the upstream end of the
treatment wetland and then return it back to the WWRP from the downstream end of the
treatment wetland,

North Alternative Direct Discharge Option 2 — water from the downstream end of the
treatment wetland system would be discharged through a new Willamette River outfall. This
option would require significant permitting and perhaps a new National Pollutant Discharge
Elimination System (NPDES) waste discharge permit, since the site is located approximately 1.5
miles downstream of the existing WWRP outfall.

Basis of North Alternative Cost Estimate

Following is a summary of the basis of cost estimating used to develop a more detailed
conceptual-level cost estimate for the North Alternative.

Wetlands Sizing

As stated previously, the estimated size of the treatment wetlands used in the evaluation is
based on providing a system with 3.5-day HRT, as proposed for the current East Alternative, in
a treatment wetland system with an average depth of 14”. This equates to a 65-acre treatment
wetland that was used for cost estimating purposes.

Earthwork and Wetlands Liner

The proposed North Alternative site is generally flat, with an estimated cross slope of
approximately one percent (1%) in the southwest-to-northeast direction. While no specific
conceptual-level wetlands designs have been prepared for the North Alternative site, the
average depth of the wetlands was assumed to be approximately 14”, providing for shallow and
deep areas in the wetland that provide different treatment benefits. It was assumed the wetlands
would have a bentonite clay liner. The clay liner would be backfilled with 12” topsoil over the
liner for establishment of wetlands plantings.

q:\projects\07proji0791027 40_corvallis_east_tmdinorthalternative_costmemolcorvallis_north_alterative_costmemo_29april2013_final doex Geansdylioala Soneiialn e



Kennedy/Jenks Consultants

Technical Memorandum

Tom Penpraze and Dan Hanthorn, City of Corvallis Public Works
29 April 2013

0791027.40

Page 4

Infrastructure

Discharge Options 1 and 2 would each require the construction of new pipelines from the
WWRP, northeast along the Willamette River, to the North Alternative site. These pipelines
would be installed primarily in ODOT Highway 20 right-of-way. Discussions with ODOT would
be needed to identify specific requirements and allowances regarding work in the right-of-way.
Accommodations for traffic control and protection of existing infrastructure, such as
underground electrical, natural gas, communications or water mains, or overhead electrical or
communications lines, may make installation of the pipelines challenging in portions of the
Highway 20 right-of-way.

For both discharge options, the pipeline delivering water to the upstream end of the treatment
wetland has a total length of approximately 4,650 feet, of which approximately 4,125 feet is be
located within ODOT Highway 20 right-of-way. For Discharge Option 1, involving pumping water
from the downstream end of the treatment wetland to the WWRP for discharge, the return
pipeline has a total length of approximately 8,950 feet, of which 7,750 feet is within ODOT
Highway 20 right-of-way. For Discharge Option 2, involving construction of a new Willamette
River outfall at the treatment wetland site, the discharge pipeline length is approximately 2,475
feet, which includes the new river outfall. '

Discharge Option 1 would have two new pump stations: one at the WWRP to pump water to the
treatment wetlands, and a second to return flows back to the WWRP for discharge through the
existing outfall. Discharge Option 2 would have a single pump station at the WWRP. For
planning purposes, it is assumed the pump stations will be housed in pre-fabricated metal
buildings with one 2-MGD pump and two 5-MGD pumps to achieve the design flow rate of 7
MGD with redundancy as required by EPA reliability requirements.

North Alternative Conceptual-Level Cost Estimates

Table 1 below presents the approximate costs for each of the two potential North Alternative
direct discharge options. For comparison purposes, the estimated North Alternative cost from
the 2009 TMDL Alternatives Evaluation Final Report (Kennedy/Jenks 2009) was a capital cost
of $24.1 million with a 50-year lifecycle cost of $25,900,000.

\projecte\07profi0791027 40_corvallis_sast_tmdnorthaiternative_costmemalsorvallis_north_alternative_costmemo_29april2013_final docx



Kennedy/Jenks Consultants

Technical Memorandum

Tom Penpraze and Dan Hanthorn, City of Corvallis Public Works
29 April 2013

0791027.40

Page 5

Table 1. North Alternative Option 1 and Option 2 Conceptual Cost Summary(!

Cost Criteria Option 1 Option 2
ESTIMATED CONSTRUCTION COSTS

Division 2 — Sitework $7,409,000 $6,606,000
Division 3 — Concrete © $98,000 $198,000
Division 4 - Masonry $337,000 $181,000
Division 7 — Architectural $49,000 $25,000
Division 11 — Equipment $448,000 $229,000
Division 15 — Piping $1,362,000 $789,000
Division 16 — Electrical $1,455,000 $1,204,000
ADDITIONAL COSTS
Contractor General Conditions® $2,338,700 $1,935,100
Project Contingency $4,049,000 $3,350,100
Environmental Permitting $1,754,600 $2,903,400
Engineering, Legal and Administration $5,790,100 $5,226,200
ESTIMATED PROJECT COST® $25,100,000 $22,600,000

Annual O & M Cost* $243,300 $184,200
20 YEAR LIFECYCLE COST $28,400,000 $25,100,000
50 YEAR LIFECYCLE COST $30,300,000 $26,600,000

Notes:

1 North Alternative costs do not include land acquisition or potential condemnation.

2 Includes Contractor Overhead and Profit based on standard percentage of construction costs.

3 Cost estimates are AACE Level 5 conceptual level estimates with a range of accuracy of -30% to +50%.

4 Operation and Maintenance (O&M) Costs include pumping energy costs, operations at 0.5 full-time employees
(FTE) and maintenance.

Cost Estimate Contingencies

While the cost estimates for the North Alternative included with this technical memorandum
provide greater detail than the previous conceptual-level cost estimates, no real due diligence
investigations of the North Alternative have been completed as they were for the East
Alternative. Due diligence investigations would be the next step if the City desires to fully
investigate the North Alternative. As a result of the limited due diligence investigation completed
to date on the site, contingences in the cost estimates have heen set to 30% for each option. In

q:\projects\07proj\0791027.40_corvallis_east_tmdhnorthalternative_costmemo\corvallis_north_alternative_costmemo_29aprif2013_final docx
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addition, environmental permitting costs have been included in the cost estimates as
summarized below.

Environmental permitting for Discharge Option 1 - In Option 1, the treatment wetlands at the
North Alternative site would be used for cooling and polishing, after which the water would be
returned by a pump station and pipeline back to the WWRP for discharge through one of the
plant’s existing outfalls. While no discussions with DEQ have been completed, it is anticipated
that this is a viable discharge option, so a 10% environmental permitting contingency is included
in the cost estimate for Discharge Option 1.

Environmental permitting costs for Discharge Option 2 — Option 2 would likely require the
City to obtain a new NPDES outfall permit on the Willamette River, which could pose a
significant regulatory challenge. Constructing a new outfall as part of Option 2 would also
require in-water work periods, involving specialized construction needs with coffer-dam
construction, along with stringent regulations to protect endangered fish species and water
quality. As a result of these challenges, a 20% environmental permitting contingency is included
in the cost of Option 2.

References

Kennedy/Jenks Consultants. 2009. Willamette River TMDL Alternatives Evaluation Project.
Technical Memorandum 02; TMDL Alternatives Evaluation. 10 February 2009.

Kennedy/Jenks Consultants. 2010. Lagoon 4 Water Temperature Evaluation for the Dundee
Wastewater Treatment Plant Effluent Management Plan. 10 March 2010.

Kennedy/Jenks Consultants. 2011a. Willamette River TMDL East and West TMDL Alternatives
Due Diligence Evaluation. 15 November 2011.

Kennedy/Jenks Consultants. 2012. Summary of North Alternative Evaluation. 19 December
2012.

Kennedy/Jenks Consultants. 2013. Orleans Natural Area Subsurface Investigation Results. City
of Corvallis East Alternative TMDL. 11 March 2013.

Attachments: Figures 1 and 2
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ENGINEER'S ESTIMATE OF PROBABLE COST

KENNEDY/JENKS CONSULTANTS

Project:  Corvallis TMDL Alternatives Evaluation - North Aiternative Option 1 Prepared By: PLVM/AJEC/TJA
Level of Estimate: Conceptual Date Prepared: 29-Apr-13
Range of Accuracy: -30%/+50% K/ Proj. No.: 0791027740
| Materials | Installation |
Description Qty Units $/Unit Total $/Unit Total Total
DIV 02 - Sitework
Wetland Plantings 1 LS $325,000] _ $325,000 $704,167|  $704,167 1,029,167,
Landscape Site Improvements 1 LS $595.833 $595 833 $975,000 $975,000 $1,570,833
Finish Grading 65 Acre $0 $0 $11,500 $747,500 $747,500!
Bentonite Clay Liner 8800 CY $108 $924,000 $6.0 $52,800 $976,800
SED Distribution Piping 2000 LF $13 $26,000, $8.0 $16,000 $42,000
General Excavation (On Site Disposal) 35000 cY $0 $0 $4.0 $140,000 $140,000
Excavation and Berm Compaction 39225 [\4 $8 $313,800 $20.0 $784,500 $1,098,300]
RipRap 1083 cy $22 $23,833 $18.0 $19,500 43,333
Base Rock 1500 cY $15 $22,500 $15.0 $22,500 45,000
Trench Excavation and Granual Backfill 12635 LF $15 $193,947 $30 $375,891 $560.839
Trench Excavation and Native Backfill 950 LF $8 $7,458 $26 $24,501 $31,958
AC Demoalition 17222 sY $0 $0 $7, $120,556 $120,556
AC Paving 17222 sY $30 $516,667 $19 $327,222 $843,889
Traffic Control 1 LS $0 $0 $150,000 $150,000 $150,000
Subtotal Div 02 $7,409,000|
DIV 03 - Concrete
WWRP - CCC Control Structure 40 cY $250 $250 $200 $8,000 $8,250)
Control Structures 200 cY $250 $50,000 $200 $40,000 $90,000]
Subtotal Div 03 $98,000
DIV 04 - Masanry
WWRP Effluent Pump Bldg - Prefabricated Metal Building 1200 SF $100 $120,000 $30 $36,000 $156,000
Wetland Effluent Pump Bldg - Prefabricated Metal Building 1200 SF $100 $120,000 $30 $36,000 $156,000]
Mise, Metals 1 LS $15,000 $15,000 $10,000 $10,000 $25,000
Subtotal Div 04 $337,000
DIV 07 - Architectural
Insulation 1 LS $3,500 $3,500 $3,500 $3,500 $7,000!
Metal Roofing 2400 SF $5 $12,000 $5 $12,000 $24,000
Misc. Thermal and Moisture Protection 1 LS $1,500 $1,500 $1,000 $1,000 $2,500
Doors and Hardware 4 EA $1,000 $4,000 $500 $2,000 $6,000
Overhead Door (124 2 EA $2,500 $5,000 $1,500 $3,000 $8,000
Flashing and Sealants 1 LS $1,000 $1,000 $500 $500 $1,500,
Subtotal Div 07 $49,000
DIV 11 - Equipment
Effiuent Pumps (SMGD) 4 EA $72,500]  $290,000 $14,500 $58,000 $348.,000]
Effluent Pumps (2MGD) 2 EA $37,500 $75,000 $7,500 $15,000 * $80,000|
5' Qverflow Control Gate 1 EA $8,000 $8,000 $1,600 $1,600 $9,600
Subtotal Div 11 $448,000]
DIV 15 - Piping
24"DI Pipe 150 LF 8110 $16,500 $32 $4,800 $21,300
24" PVC Pipe 13030 LF $30 $384,385 $64]  $833,920 $1,218,305
24" Actuated Butterfly Valve 2 EA $16,000 $32,000 $5,000 $10,000 $42,000
Misc.Mechanical Piping, Valves and Fittings 1 LS $40,000 $40,000 $40,000! $40,000 $80,000
Subtotal Div 15 $1,362,000]
DIV 16 - Electrical | | [ | | |
[Efectrical & Instrumentation @ 15% | s | ] | | | $1,455,000
Subtotal Div 16 $1,455,000,
TOTALS
Subtotal $11,158,000
Contractor Mobilization @ 8% $892,600
Subtotal $12,050,600
Contractor QH&P @ 12% $1,446,100
Subtotal $13,496,700
Contingency @ 30% $4,049,000
Subtotal $17,545,700
Environmental Permitting Allowance @ 10% $1,754,600
Subtotal $19,300,300
ELA @ 30% $5,790,100
Estimated Construction Cost $25,100,000
Notes:
! Land Acquisition costs not included in this cost estimate
Estimated Annual O&M Cost
Energy Costs (Pumps) $118,300
Operations @ 0.50 FTE $25,000
Maintenance $100,000
20 Year Lifecycle Cost $28,400,000
50 Year Lifecycle Cost $30,300,000




ENGINEER'S ESTIMATE OF PROBABLE COST

KENNEDY/JENKS CONSULTANTS

Project:  Corvallis TMDL Alternatives Evaluation - North Alternative Option 2 Prepared By: PLVMAEC/TJA
Level ot Estimate: Conceptual Date Prepared: 29-Apr-13
Range of Accuracy: -80%/+50% K/ Proj. No.: 0791027*40
Materials | Installation |
Description Qty Units $/Unit Total $/Unit Total Total
DIV 02 - Sitework
Wetland Plantings 1 LS $325,000 $325,000 $704,167 704,167 $1,029,167
Landscape Site Improvements 1 LS $595,833 $595,833 $975,000 975,000 $1,570,833
Finish Grading 65 Acre $0 $0 $11,500 747,500 $747,500
Bentonite Clay Liner 8800 CY $105, $924,000 6.0, $52,800 $976,800,
SED Distribution Piping 2000 LF $13 $26,000! 8.0/ $16,000 $42,000i
General Excavation (On Site Disposal) 35000 CY $0 $0 4.0/ $140,000 $140,000
Excavation and Berm Compagtion 39225 cY $8 $313,800 $20.0]  $784,500 $1,098,300
RipRap 1083 CY $22 $23,833 $18.0 $19,500 $43,333
Base Rock 1500 Y. $15 $22,500 $15.0 $22,500 $45,000
Watland Effluent Manhole 3 EA $7,000 $21,000 $7,000.0 $21,000 $42,000
Trench Excavation and Granual Backfill 4525 LF $15 $69,459 $30]  $134,619 $204,078
Trench Excavation and Native Backiill 2640 lLF $8 $20,724 $26 $68,086 $88,810
AC Demolition 9167 SY $0 $0 $7 64,167 $64,167,
AC Paving 9167 sY $30 $275,000 $19]  $174,167 $449,167
Traffic Control 1 LS $0 $0 $65,000 $65,000 $65,000
Subtotal Div 02 j $6,606,000]
DIV 03 - Concrete
WWRP - GCC Control Structure 40 cY $250 $250 $200 $8,000 $8,250
Control Structures 200 cY $250 $50,000 $200 $40,000 $90,000
Qutfall Diffuser 1 LS $50,000 $50,000 $50,000 $50,000 $100,000
Subtotal Div 03 $198,000
DIV 04 - Masonry
WWRP Effluent Pump Bldg - Prefabricated Metal Building 1200 SF $100 $120,000 $30, $36,000 $156,000]
Wetland Effluent Pump Bldg - Prefabricated Metal Building 0 SF $100 $0 $30] $0 $0
Misc, Metals 1 LS $15,000 $15,000 $10,000] $10,000 $25,000
Subtotal Div 04 $181,000
DIV 07 - Architectural
Insulation i LS $1,750 $1,750 $1,750 $1,750 $3,500
Metal Roofing 1200 SF $5 $6,000] $5 $6,000 $12,000
Misc. Thermal and Moisture Protection 1 LS $750 $750 $500 $500 $1,250
Doors and Hardware 2 EA $1,000 $2,000 $500 $1,000 $3,000
Qverhead Door (12') 1 EA $2,500 $2,500 $1,500 $1,500 $4,000
Flaghing and Sealants 1 LS $500 $500 $250 $250 $750)
Subtotal Div 07 $25,000!
DIV 11 - Equipment
Effluent Pumps (5MGD) 2 EA $72,500 $145,000 $14,500 $29,000 $174,000
Effluent Pumps (2MGD) 1 EA $37,500 $37,500 $7,500 $7,500 $45,000
5' Overtlow Control Gate 1 EA $8,000 $8,000 $1,600 $1,600 $9,600
Subtotal Div 11 $229,000
DIV 15 - Piping
24"D| Pipe 150 LF $110 $16,500 $32 $4,800, $21,300
24" PVC Pipe 6910 LF $30 $203,845 $64] $442,240 $646,085
24" Actuated Butterfly Valve 2 EA $16,000 $32,000 $5,000 $10,000 $42,000]
Misc.Mechanical Piping, Valves and Fittings 1 LS $40,000 $40,000 $40,000 $40,000 $80,000
Subtotal Div 15 $769,000]
DIV 16 - Electrical | | | |
[Electrical & Instrumentation @ 15% i 1 LS | { | $1,204,000)
Subtotal Div 16 $1,204,000)
TOTALS
I $9,232,000
Contractor Mobilization @ 8% $738,600
Subtotal $9,970,600
Contractor OH&P @ 12% $1,186,500
Subtotal $11,167,100
Contingency @ 30% $3,350,100
Subtotal $14,517,200
Environmental Permitting Allowance @ 20% $2,903,400
Subtotal $17,420,600,
ELA @ 30% $5,226,200
Estimated Construction Cost| $22,600,000)
Notes:
| Land Acguisition costs not included in this cost estimate
Estim: Cost
Energy Costs (Pumps) $59,200
Operations @ 0.50 FTE $25,000
Maintenance $100,000
20 Year Lifecycle Cost $25,100,000
50 Year Lifecycle Cost $26,600,000
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Attachment #3
IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF OREGON
PORTLAND DIVISION
NORTHWEST ENVIRONMENTAL ' Case No: 3:05-cv-1876-AC

ADVOCATES, a non-profit corporation,

Plaintiff,
V. ‘
STIPULATED ORDER ON
UNITED STATES ENVIRONMENTAL NARRATIVE WATER QUALITY
PROTECTION AGENCY, a United States CRITERIA AND
Government Agency, NATIONAL ANTIDEGRADATION INTERNAL
MARINE FISHERIES SERVICE, a part of = MANAGEMENT DIRECTIVE
the National Oceanic and Atmospheric
Administration, a part of the United States
Department of Commerce, and UNITED
STATES FISH AND WILDLIFE
SERVICE, a part of the United States
Department of the Interior,

Defendants, and
THE STATE OF OREGON, and
NORTHWEST PULP AND PAPER
ASSOCIATION,

Intervenor-Defendants.

ACOSTA, Magistrate Judge:

On February 28, 2012, this Court issued an Opinion and Order granting in part
and denying in part the parties’ cross motions for summary judgment. Docket No. 290.
On January 7, 2013, the Court entered a Stipulated Order, on the motion of all the parties,
that established remedies for the Endangered Species Act and Clean Water Act Nonpoint

Source issues in the case. Docket No. 351. Plaintiff Northwest Environmental Advocates

STIPULATED ORDER ON NARRATIVE WATER QUALITY CRITERIA AND 1
ANTIDEGRADATION INTERNAL MANAGEMENT DIRECTIVE
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(“NWEA”) and Defendant United States Environmental Protection Agency (“EPA™)
have reached agreement on the remedies for all remaining claims in this case. NWEA
and EPA believe, and the Court agrees, that the agreement will avoid additional
prolonged litigation and that the agreement is fair, reasonable and in the public interest.
The Court enters the following Order adopting the agreement NWEA and EPA have
reached, as set forth below:

A. Narrative Water Quality Criteria

l. EPA’s approval of Oregon’s Natural Conditions Criterion at OAR 340-
041-0028(8) (“NCC”) is set aside and remanded to EPA. Within 120 days of entry of this
Order, EPA shall, consistent with this Court’s Order on Summary Judgment and the
requirements of the Clean Water Act and EPA’s implementing regulations, take action
pursuant to 33 U.S.C. § 1313(c)(3) on the NCC.

2. EPA’s approval of Oregon’s Statewide Narrative Criterion at OAR 340-
041-0007(2) (“SNC”) is set aside and remanded to EPA. Within 120 days of entry of this
Order, EPA shall, consistent with this Court’s Order on Summary Judgment and the
requirements of the Clean Water Act and EPA’s implementing regulations, take action
pursuant to 33 U.S.C. § 1313(c)(3) on the SNC.

B. Antidegradation Implementation

EPA shall review those portions of the Oregon's Internal Management Directive
for antidegradation implementation ("IMD") that were not incorporated into Oregon's
water quality standards to ensure that the IMD describes the required elements and
complies with federal antidegradation regulations ,S,UCh that it does not circumvent the

purpose of Oregon's antidegradation policy. Within 120 days of entry of this Order, EPA

STIPULATED ORDER ON NARRATIVE WATER QUALITY CRITERIA AND 2
ANTIDEGRADATION INTERNAL MANAGEMENT DIRECTIVE
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will set forth its conclusions from this review in a letter to the State of Oregon, which
shall not constitute a formal approval or disapproval decision pursuant to 33 U.S.C‘. §
1313(c)(3).
C. Preclusion

Nothing in this order shall preclude NWEA from challenging ahy final agency
actions taken pursuant to this Order. Should NWEA choose to challenge any final agency
actions taken pursuant to this order, it shall file any such challenges in a separate action.

D. Final Agreement, Scope and Effect of Order, and Subsequent Remedies

1. This Stipulated Order constitutes the final, complete, and exclusive
agreement and understanding between EPA and NWEA regarding the settlement
embodied in this Order.

2. Except as expressly provided in this Stipulated Order, none of the parties
waives or relinquishes any legal rights, claims, or defenses it may have. Nothing in the
terms of this Stipulated Order shall be construed to limit or modify the discretion
accorded EPA under the Clean Water Act, or by general principles of administrative law.

3. No provision in this Stipulated Order shall be interpreted as or constitute a
commitment or requirement that EPA take action in contravention of the Administrative
Procedure Act, 5 U.S.C. §§ 551-559,701-706, the Clean Water Act, 33 US.C.§ 1251, et
seq., or any other federal law or regulation, either substantive or procedural. No
provision of this Order shall be interpreted to constitute a commitment or requirement
that EPA obligate or pay funds in contravention of the Anti-Deficiency Act,31 U.S.C. §

1341, or any other applicable law or regulation.

STIPULATED ORDER ON NARRATIVE WATER QUALITY CRITERIA AND 3
ANTIDEGRADATION INTERNAL MANAGEMENT DIRECTIVE
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4, In the event that EPA fails to meet a deadline set forth in section A or B
above, NWEA’s first remedy shall be a motion to enforce the terms of this Stipulated
Order. This Stipulated Order shall not, in the first instance, be enforceable through a

proceeding for contempt of court.

IT IS SO ORDERED.

DATED this day of ,2013.

John V. Acosta
United States Magistrate Judge

STIPULATED ORDER ON NARRATIVE WATER QUALITY CRITERIA AND 4
ANTIDEGRADATION INTERNAL MANAGEMENT DIRECTIVE



MEMORANDUM

TO: Urban Services Committee
FROM: Mary Steckel, Public Works Director%
DATE: April 19, 2013

SUBJECT:  Municipal Code Changes for Weight Restrictions on City Streets

ISSUE

The Corvallis Municipal Code (CMC) restricts vehicle weights on certain City streets, with the result
of limiting navigation options for construction traffic that are safest for the community.

DISCUSSION

Vehicle weight limits for several arterial and collector streets were set primarily to discourage the
use of Corvallis streets by regional, heavy truck traffic (i.e. vehicles traveling between the coast and
Interstate 5). The intent of these restrictions is to keep those heavy vehicles primarily on highways.

While this is a good practice for traffic that is passing through the Corvallis area, it does limit the
options for construction projects in the city, making it difficult to find safe routes that reduce the
overall impact of heavy vehicle traffic on the community. One recent example occurred during the
construction of the Tyler Townhomes on NW 29" Street. The weight restrictions on Harrison
Boulevard eliminated the use of this arterial street as a haul route for that project’s construction
traffic. The alternative routes were 29™ and 30" Streets, and Monroe Boulevard by the Oregon State
University campus. These alternative routes were significantly more congested and presented a
greater potential for conflicts with transit users, pedestrians and bicyclists. The ability to issue a
variance to the Harrison Boulevard weight restrictions for this particular construction project would
have been in the best interest of the safe and efficient use of Corvallis streets.

Staff is recommending a change to the Municipal Code to give the City Manager or designee the
authority to issue a variance to the weight restrictions, provided certain criteria are met. Those
include that the proposed route would have to result in a lesser impact on the operation of the street
system, area businesses, and/or local neighborhoods and not result in additional public safety
concerns. The City Manager or designee would have the ability to impose conditions on the permit,
including limiting the hours of use for a particular route.

While reviewing the Weight Restriction code language, staff identified two other minor changes.
One is to include transit buses in the vehicles that are allowed to use any City street. The other is
to change the current 36,000 pound weight limit on the Morris Avenue bridge to 10,000 pounds to
align with a new assignment for that bridge by the Oregon Department of Transportation.

REQUESTED ACTION

Staff requests that the Urban Services Committee recommend that the City Council approve the
-suggested changes to Municipal Code Section 6.10.030.020 Weight Restrictions.

e - 7/«-// /7—71’“‘

/ ’atterson, City Manager. “”’““"m} Cdy Attorgley” |

Reviewed and concur:

/

Jaies

Attachment: Proposed ordinance changes
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May 3, 2013

After reviewing the Public Works Director Memorandum dated April 22, 2013, on the Willamette River Temperature Total
Maximum Daily Load Project, I have several comments.

Looking at the updated matrix of alternatives, the east alternative is still the best. Moreover I doubt that more study of the
north alternative will do anything other than waste money

Looking at the discussion of the lawsuit remedy I don't see anything that would preclude your starting work on the east
alternative.

Again, it is time to make a decision - which should be to go with the east alternative, borrow the moneyand start the detailed
design work. Interest rates on municipal bonds started increasing last December Right now the interest rate increase rate has
dropped a bit - which is good. Moreover, it appears that the Federal Reserve is keeping interest rates low and that inflation is
not unduly high. However, if we continue to dawdle, the votertaxpayers will still end up paying more to complete this project
than necessary. And, as of today, the dawdle cost is roughly $8000/day.

I will not be at the USC meeting on May 7th. I will be out of town.

Page 1
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A shady deal cools the Rogue River, and earns national attention
as water quality model |

Published: Tuesday, August 28, 2012, 4:27 PM  Updated: Tuesday, August 28, 2012, 5:17 PM

Eric Mortenson, The Oregonian
By

It was a costly choice, either way. To improve endangered salmon habitat, Medford's wastewater treatment
plant was required by the state Department of Environmental Quality to reduce the temperature of water it

released to the Rogue River.

The solution that emerged is being hailed as a national model, and the U.S. Department of Agriculture just
announced a $1.5 million grant that will coordinate similar work in Oregon, Washington and Idaho.

In Medford's case, the estimate for mechanically chilling the water was $20 million. A lagoon system to hold
treated water and release it when salmon weren't running would cost about $16 million.

In 2010, an engineer working for the city approached Portland's_Freshwater Trust to ask about using
streamside habitat restoration as a substitute for concrete and steel capital projects. Planting trees, in other
words, to accomplish the river cooling mandated by the DEQ's new standards.

It's called "water quality trading,” and its DEQ approval came only after Freshwater Trust and a fellow non-
profit, the Willamette Partnership, calculated and quantified the benefit of shade. In Medford's case, the DEQ
approved a plan in which 30 to 35 miles of Rogue River streambank will be planted with native cottonwood,

alder and pine trees to offset the warm water flowing from the treatment plant. The work begins this fall,

and will cost an estimated $8 million.

The process has worked elsewhere. Since 2004, Clean Water Services in Washington County has planted

more than 4 million native plants and shrubs along the Tualatin River and its upper tributaries,
approximately 50 miles of river. The work has cost about $4.5 million, compared to the estimated $60

million it would have cost to buy refrigeration units to cool treated wastewater.
In the Medford project, the money comes from ratepayers. With it, Freshwater Trust leases riverbank from
private property owners and pays restoration crews to plant trees. The 20-year leases are recorded with the

county, so the buffer zones remain in place even if the property changes hands.

The grant announced by the USDA last week will fund staff work by the Freshwater Trust, Willamette

http://blog.oregonlive.com/environment_impact/print.html?entry=/2012/08/restoring_rogue... 5/6/2013
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Partnership and the Oregon, Washington and Idaho environmental departments. The agencies and non-
profits will develop regional standards for restoration projects. The goal is to establish procedures and
accounting methods for water quality trading projects involving temperature and the presence of nutrients
such as nitrogen and phosphorus.

"We want to make it bonafide and trustworthy to the public," said Alan Horton, managing director of
Freshwater Trust.

The grant was among $26 million in Conservation Innovation Grants awarded in 47 states. Twelve of the
grants involve water quality trading projects, the first time such work has been funded.

"We believe there are states around the nation that are on the cusp of having thriving water quality trading
markets," USDA Secretary Tom Vilsack said in a news release. "These grant awards will help develop
projects that create new revenue streams for farmers and ranchers while they are helping to improve water
quality."

Suppotters say other benefits extend from the work. In addition to reducing stream temperature, trees
stabilize the bank, sequester carbon, and provide shelter and food for wildlife. Crews planting trees often are
made up of displaced timber industry workers, and local nurseries provide trees for the work, said Horton
and Bobby Cochran, executive director of Willamette Partnership.

"It's got some nice multipliers," Horton said. "We hope it's the beginning of a restoration economy."

--Eric Mortenson

© Oregonlive.com. All rights reserved.

http://blog.oregonlive.com/environment impact/print.html?entry=/2012/08/restoring_rogue... 5/6/2013
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Efforts to make Rogue River Basin more welcoming to salmon
go the extra mile

A Chilling Effect

By Mark Freeman
Mail Tribune
November 13,2011 2:00 AM

The city of Medford is going green while saving some green at its wastewater-treatment plant as it
prepares to comply with new standards meant to help make the Rogue River Basin more friendly to
wild salmon.

Over the next two decades, the city wants to rehabilitate and enhance 38 miles of stream-cooling
riparian lands to more than make up for the too-warm treated eftfluent water its Regional Water.
Reclamation Facility releases into the Rogue.

But Medford's proposal goes one step further than past mitigation programs, in which agencies and
businesses got credit for projects completed whether they survived or not. '

These new projects must be proven to cool the basin's water, must be verified as effective by a neutral
third party and be maintained for up to 20 years.

In doing so, the city would earn thermal "credits" to offset warm effluent, which is harmful to fish.
Medford's plant does not have the capability to cool the effluent as required by Department of
Environmental Quality standards.

At an estimated $8.3 million, the program would cost almost half of what it would to install two large
"chillers" to cool the eftluent to needed levels. And it wouldn't use electricity or add to greenhouse
emissions.

"We've analyzed just about every alternative and this was the most cost-effective and the most
practical," says Cory Crebbin, manager of the city's public works department. "If you can do
something naturally, then it's better than engineering it.

"Nature's more resilient," he says.

The Thermal Credit Trading Program is offered as part of a permit renewal for the facility off Kirtland
Road now up for consideration by the DEQ.

Patterned after a similar pilot project along the Tualatin River in 2004, this program is the first created
under the state's new and more rigid rules about creating such mitigation programs — many of which
carried no maintenance requirements in the past.

The city of Ashland also is in the process of putting together a similar program for a new permit to

operate its water-treatment plant in the Bear Creek Basin, a major Rogue sub-basin, says Jon Gasik, a
DEQ senior engineer working on both projects.

http://www.mailtribune.com/apps/pbcs.dll/article?AID=/20111113/NEWS/1 1'1 130318&cid... 5/6/2013
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As water-treatment facilities in the basin come up for new operating permits, the DEQ 1s
systematically setting lower temperature targets for the treated effluent releases. The reason is how

warmer-than-natural water affects incubating chinook salmon eggs in gravel nests, called redds,
through fall and winter.

Water temperatures dictate how fast the eggs incubate. If they incubate too quickly from warmer
water, they hatch too early into the Rogue when food availability for them is low.

The Medtford plant releases up to 20 million gallons of treated water per day into the Rogue at river
mile 130.5 just downstream from TouVelle State Park. The new DEQ standard allows the treated
effluent to raise the river's temperature by a fraction of 1 degree Celsius, and the current plant's
configuration cannot achieve that during low-tflow periods in the fall with mid-October the worst,
according to DEQ documents.

Knowing these new standards were coming, the city has looked the past six years at various ways to
cool that effluent, with such options as holding it in large ponds to trading it for agricultural water to

building large chillers that mechanically cool the water.

Instead, it has settled on the new program that focuses on restoring riparian lands to provide shade
against the sun on tributaries or the main-stem Rogue.

The city plans to hire the Freshwater Trust to operate this program, focusing on private lands along
south stream banks to take full advantage of the shading capability of foliage.

The DEQ has developed a computer program called "Shade-a-later" to calculate how much shade and

temperature reduction that specific riparian plantings will provide in specific areas. Then the city gets
credit for that cooling effect to offset the treatment plant's warming effect, Gasik says.

It is also on a 2-to-1 ratio, so the projects must create twice the cooling effect for each thermal credit
the city receives, Gasik says.

But this is not your father's mitigation program.

Old reforestation projects and the building of wetlands to offset those lost to development carried
requirements just to build them, not ensure their survival.

This program has built-in maintenance budgets and specific standards to garner those credits during
the life of the projects, Gasik says.

"If they walk away, they lose the credits," Gasik says.

The DEQ is taking public comment on this and other aspects of the permit, which could be authorized
as early as mid-December, Gasik says.

Then the Freshwater Trust will start recruiting private landowners to join the program, with projects

primarily focusing on 60-foot-wide strips of streamside land, says David Primozich, the trust's director
of ecosystem services.

Possible projects could be from the mouth of the Illinois River near river mile 62 up to the treatment
plant and include the Bear Creek Basin, according to the program draft.

htto://www.mailtribune.com/anns/pbces.dlV/article?AID=/20111113/NEWS/111130318&cid... 5/6/2013
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The trust will even pay landowners for control of the riparian zone for 20 years, Primozich says.

That caveat likely will cause many landowners to at least listen to the trust's pitch, says Frances
Oyung, coordinator of the Bear Creek Watershed Council.

"In our system, money talks," Oyung says.

If the DEQ issues Medford its treatment facility permit with this program, other utilities could use it as
a blueprint for how to create similar programs to offset thermal problems now, Primozich says.
Communities that don't yet have thermal issues with their treated effluent also could start riparian
projects now to bank thermal credits for when their needs arise, he says.

"This is really an opportunity to save utilities a bunch of money while restoring riparian vegetation and
create more environmental benefits," Primozich says.

"There are a lot more opportunities to achieve temperature reduction by restoring riparian vegetation
than there is at the end of a pipe,” he says.

Reach reporter Mark Freeman at 541-776-4470, or email mfreeman@mailtribune.com.

Have your say

Comments on the proposed Regional Water Reclamation Facility permit and the proposed Thermal
Credit Trading Program are due by 5 p.m. Nov. 25. They may be sent by mail to Carrie Everett, permit
coordinator, DEQ-Salem Office, 750 Front St. N.E., Suite 120, Salem, OR 97301-1039; by emall to
everett.carrie@deq.state.or.us; or by fax to 503- 373 7944

http://www.mailtribune.com/apps/pbcs.dll/article? AID=/20111113/NEWS/111130318&cid...  5/6/2013
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May 7, 2013

Corvallis Urban Services Committee
City of Corvallis

501 Madison St.

Corvallis, OR 97333

Re: Several citizens’ contributions to the Evaluation Matrix with the April 22, 2013 Memorandum for
the Corvallis TMDL project (temperature).

Dear Committee Members:

A group of citizens who are interested in the TMDL project met and created a list of ideas and information to contribute to the TMDL
Evaluation Matrix. This is the Matrix with the April 22, 2013 Memorandum from Mary Steckel, Public Works Director, that compares
the North and East Alternatives for the TMDL (temperature) project.

We have used this Matrix as a format for our thoughts, but have also included all of the Staff’'s comments as well in our print-out.
The text that is in red are our comments, and Staff’s text is capitalized and in black.

Many of the comments that we added to the Matrix we have raised in previous written and oral testimony. There are also a number
of thoughts and details that are at least new for us, as a part of the discussion at the City Council and at the Urban Services
Committee. At the end is a list of the references that we cited; you will find the reference to the citations in the body of out text.
Please refer to Staff’s copy for their end notes.

We would like to thank staff for preparing this tool that aided us in synthesizing our thoughts. We hope that our efforts to create
this product will help you as well.

Sincerely, for the group,

Patricia Benner
541-753-318

Citizen Comments regarding the Evaluation Matrix of TMDL Alternatives in the USC May 7, 2013 packet -- Final, 5-6-2013
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SECTION I: Costs [Staff text in black & “CAPITALS” from 4-27-13 Matrix from staff includes cost estimates; Testimony comments in red]
Staff Report Capital 20-year 50-year Potential Additional Comments
Matrix (and some capacity Life cycle Life cycle Outside & Questions
Categories: discussion) (and comments) Funding
East Alternative $13,600,000 $16,480,000 $18,120,000 “UNKNOWN” | 1. The larger estimated cost of
(at the Orleans (with 30% contingency) (30% contingency) (30% contingency) Bean F(;e:;j can be paired with the
Natural Area) Limited current & future 1. Risk of flood damage expant € -t\fvatetr :;ea:lmet:t
P . , opportunities at the Nor
treatme.nt options: 2. Loss of use in ODOT’s Same concerns as Alternative site
1. Maximum of 7 MGD r|ght of way. . :
. a 20-year life-cycle .
(Due l_?lllgence report, 2011) | 5 Larger problem with 2. The North Alternative could be
2. |\lj|se I':“ted ::)frobm invasive species within an attractive Gateway Amenity.
ay through October frequently flooded areas
9 y - 3. Question: Why does Talking
North Alternative 1. Can accommodate 1. With about 92 acres to Same benefits as “UNKNOWN” | Water Gardens [TWG] require
(wetland surface well over 7 MGD. parcel to the east of Hwy 20-year life-cycle only 37 acres to treat up to 12.6
cooling) 2. Year-around “polishing” | 20, can have room to MGD, but the North Alternative
water treatment expand, if necessary. site wetland area estimate is for
Could also possibly use 65 acres for 7-10 MGD?
the rest of this tax lot Source: Albany —MillersburgTalking
back 1600 that is on west side Water Gardens (Aug, 2010)
Pump back to
; s $25,100,000 of Hwy. 20. $30,300,000 TWG also treats for other
reatment plant o ) )
(30% contingency) $28,400,000 (30% contingency) pollutants.
New outfall at 0 i
wetland 522,600,000 (30% contingency) $26,600,000 4. East Alternative includes two
) .
(30% contingency) $25,100,000 (30% contingency) pipes under the river; one to
(30% contingency) Orleans facility & one to TTGC;
Riparian Shading $4,269,069 $7,360,404 $21,245,976 “UNKNOWN” | With two ODOT easements. So,
(stand-alone) (30% contingency??) (30% contingency??) (30% contingency??) piping length for the North and
East Alternatives are more similar
than is first apparent; the cost
Mechanical Cooling $14,900,000 $20,200,000 $35,100,000 “UNKNOWN” | tables illustrate that.
(Chiller) (30% contingency??) (30% contingency??) (30% contingency??)
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SECTION Il: Permitting and Land Use [Staff text in black & “CAPITALS” from 4-27-13 Matrix; Testimony comments in red]

Capacity Permit DEQ Temperature A d Land Requires Land Requi
Staff Report (Meets target err.nl Offsets pprovedtan equlr.ef ‘an equires
. . compliance Approvable Use Acquisition Easement
Matrix alternative L. (Allows thermal . L.
. . Under Existing . (Allowed for Site) Acquisition
Categories: discharge ) credits to offset
. Regulations
capacity of thermal loads
7-10 MGD) for river outfall)
East Alternative “YES” “YES” “YES” “YES” “YES” “NO” “YES”
No -- “INDIRECT “DISCHARGE OF Facility in conflict | The Orleans land is
Maximum of DISCHARGE IMG COOLED WATER IS | wjth City Council | owned by City, but
7 MGD/day (DEQ 2007) EIF\’/SETRRE?J'\TA&EL” Resolution 94-13 | has been designated
(with 20 acres of Concern facility that excludes by a City Council as
wetlands will still deliver utilities, adopted | an Open Space
and 6 acres of heat to the river Master Plan, and | Natural Area.
infiltration the PNARB
ponds). Source: August 7, 2012
Due Diligence recommendation.
(2011) report,
with 10+ 7 MGD
references.
North [BLANK] “YES” [BLANK] “UNKNOWN -- [BLANK] “YES” “NO”
i DISCHARGE OF
A(‘Itet[?atlc;/e Yes -- Very likely COOLED WATER Benton County Size of both east &
W? an i 92 acres Talking Water WOULD BE Code allows west portions of tax
SUrtace cooting DOWNSTREAM OF | “wetland waste | lot 1600 totals
only) (East of Hwy 20, a Gardens uses
subset of tax lot the same RIVER OUTFALLIF | tregtment 158.43 acres (Hwy
1600 with 158.7 approach ﬁ'fg’;iﬁi‘?lf]@m" facilities” on EFU | 20 divides lot into
Pump back to acres, total) ' PF.{OPERTY” land; subject to two areas.) “Bean
treatment plant | (Assessor’s office) Surface-only review by the Field” is east half; is
(Talking Water clay-lined Conversation W/ | planning Official. | about 92 acres.
N tfall at wetland DEQ — appears
ewoutialla Gardens Code 55.106(4) Market land value for
wetland processes 12.6 treatment may downstream | the 158.43 th
. reduce risk to outfall would Does not prohibit | the 159.33 acres —the
MED in 37 I likely be fine, | this use. entire tax lot
acres of reane withyusual ’ - = 5657,431
constructed
wetlands review process. Assessed at $300,000
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SECTION Il: Permitting and Land Use [Staff text in black & “CAPITALS” from 4-27-13 Matrix; Testimony comments in red]
Capacity Permit DEQ Temperature A d Land Requires Land Requi
Staff Report (Meets target err.nl Offsets pproved tan equlr.ef .an equires
. . compliance Approvable Use Acquisition Easement
Matrix alternative L. (Allows thermal . L.
. . Under Existing . (Allowed for Site) Acquisition
Categories: discharge ) credits to offset
. Regulations
capacity of thermal loads
7-10 MGD) for river outfall)
Riparian [BLANK] “YES” [BLANK] [BLANK] [BLANK] “NO” “YES”
Sleeling Medford’s likely
(stand-alone)
temperature
abatement
accepted by DEQ
Mechanical “YES” “YES” “YES” “YES” “YES” “NO” “NO”
cooling (Chiller) “WATER WOULD BE “WOULD BE LOCATED
COOLED PRIOR to on CITY of CORVALLIS
DISCHARGE” on WWRP PROPERTY”
through RIVER
“OUTFALL”
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SECTION Ill: Additional Value [Staff text in black & “CAPITALS” -- from 4-27-13 Matrix; Testimony comments in red]
Staff Repo‘rt Altt.er.natlve Provides Creates P.ubllc Opportunity for Risks Assoaat.ed with Additional Risks,
Matrix | Additional Treatment Amenity Re-use Alternative
. X then Comments
Categories: | beyond Temperature Implementation
East Alternative “YES” “YES” “YES” 1. PIPELINE EASEMENTS AND 4. Hyporheic treatment is
“CONSTRUCTED “1-2 MGD IRRIGATION of RECYCLED WATER USE not a proven technology;

But, operational only
during the months
that water goes to
Orleans Natural Area
(May-October), so
additional treatment
would be seasonal.
(Due Diligence report
(2011). Example citation
on p. 4-38.

WETLAND WILL BE
DESIGNED AND
MANAGED FOR PUBLIC
ACCESS”

But, potential loss
of ODOT right of way
land, with
accompanying loss
of about 50% of
public recreational
paths planned for
the East Alternative
facility.

TRYSTING TREE GOLF
COURSE USING RECYCLED
WATER WOULD SUPPLANT
CURRENT USE OF
GROUND WATER WELL”

Note: Requires a
tertiary treatment
facility at WWRP &
separate delivery pipe
under river.

TTGC water use was
estimated at 0.38 MGD
(existing well water
availability) up to 1.07
MGD in the summer.
Source: Option 1in TTGC
Technical Memorandum,
Jan. 10, 2013, p. 3.

AGREEMENTS REQUIRED FROM
OSU.

2. Thermal mixing zone will
be transferred to the
hyporheic gravels. But,
closeness of the facility to
river channel may
minimize opportunity for
ground detention of
enough thermal Kcal to
meet permit objectives.
Chance of success seems
less likely since dye study
results show prompt
groundwater movement,
and gravels are likely to
reach thermal equilibrium
within days.

3. Flood damage amount.

City could be subject to
future lawsuits/DEQ
expectations.

5. Loss of public trust due
to requisitioning a park
natural area for a non-
park use.

6. Inability to increase
capacity beyond 7 MGD,
or to do year-around
pollutant treatment in
response to future
temperature or other
pollutant requirements.

7. TTGC could withdraw
agreement or reduce
volume accepted.

North Alternative
(wetland
surface cooling)

IIY ESM

Site could accept
WWRP water for all
12 months of the year,
and so remove trace
pollutants for all 12
months.

[BLANK]

Yes --
Could include the
same type of
recreational
infrastructure as
East Alternative, but
with larger area to
implement a more
creative layout.

[BLANK]

Farm fields in
immediate area.

Tech. Memorandum 02,
2009, (p. 4-7) indicates
potential to irrigate
areas such as the HP
campus that would use
“0.05-0.47 MGD in the
months of May & July.”

1. PROPERTY OWNER NOT
WILLING TO SELL PROPERTY.

2. PROPERTY SALE PRICE IS
TOO HIGH.

3. LAND USE REGULATIONS DO
NOT ALLOW FOR TREATMENT
FACILITY ON EFU-ZONED LAND.
4. BENTON COUNTY DOESN'T
APPROVE USE (LAND US
OUTSIDE THE UGB).

[see prior clarifications of
these concerns]

5. Area well
contamination is probably
a much lower risk with
surface water wetland
treatment.
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SECTION Ill: Additional Value [Staff text in black & “CAPITALS” -- from 4-27-13 Matrix; Testimony comments in red]

Staff Report | Alternative Provides Creates Public Opportunity for Risks Associated with Additional Risks
Matrix | Additional Treatment Amenity Re-use Alternative ’
. X then Comments
Categories: | beyond Temperature Implementation
Riparian Shading “NO” “NO” “NO” “1. RIPARIAN SHADING MAY Comments
(stand-alone) NOT BE ALLOWABLE OPTION
Yes — FOR MEETING TMDL 1. How we manage water
. REQUIREMENTS (MEDFORD and its landscape, is
The Corvallis b .
tershed could NPDES PERMIT CHALLENGED by | critical for not only
wa . .
deliver improved NWPA THROUGH EPAREQUEST | gyrselves, but is especially
- P . TO REVIEW OVERALL 9REGON critical for our children’s
drinking water quality TRADING PROGRAM). future
to the City, resulting “2. THERE MAY NOT EXIST . _
from reduced non- ENOUGH PROPERTY TO PLANT | Our culture is changing,
point source pollution THE NUMBER OF TREES as knowledge and
from upstream. NEEDED TO ACHIEVE LEVELOF | understanding of the
. SHADING THAT WOULD MEET natural Iandscape
The community TMDL REQUIREMENTS. increases
supports stewardship
Vision Stat t 3. THERE MAY NOT BE 2. Riparian shadingis a
(Vision Statement). ENOUGH PROPERTY OWNERS : o o
Downed trees in WILLING TO GRANT rﬁcreatlona amenity for
the community.
stream channels EASEMENTS FOR THE CITY TO Yy
USE FOR SHADING.
reduces amount of
sediment that comes 4. PROPERTY OWNERS MAY
downriver as well as NOT COMMIT TO
providing habitat. PARTICIPATING INTO
PERPETUITY (TEMPERATURE
CREDITS NEED TO BE RENEWED
EVERY 20 YEARS).”
Mechanical cooling “NO” “NO” “NO” “1. ENERGY COSTS ARE

(Chiller)

UNPREDICTABLE INTO THE
FUTURE.

2. PUBLIC TRUST IN PROCESS
THAT DETERMINED
COMMUNITY DESIRE FOR
NATURAL SOLUTION.”
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Primary References for citizen comments in the Evaluation Matrix:

[y

. Albany —Millersburg Talking Water Gardens (Aug, 2010). 19 pages.
2. Due Diligence Evaluation, Willamette River TMDL East and West Alternatives (November, 2011). Prepared by Kennedy/Jenks Consultants

3. Willamette River TMDL Alternatives Evaluation Project, Technical Memorandum 01: Regulatory Requirements and Economic Impacts
Evaluation 2009).

4. Willamette River TMDL Alternatives Evaluation Project, Technical Memorandum 02: TMDL Alternatives Evaluation (2009).

5. Trysting Tree Golf Course Technical Memorandum (January 10, 2013)

Citizen Comments regarding the Evaluation Matrix of TMDL Alternatives in the USC May 7, 2013 packet -- Final, 5-6-2013



Summary

Located on the banks of the central Willamette River, an American Heritage River, the Cities of
Albany and Millersburg are invigorated by the important role the river has in the history and
culture of their communities. In an effort to restore the Willamette River and the threatened
salmonid species, the Oregon Department of Environmental Quality (DEQ) adopted a total
maximum daily load (TMDL) for temperature along with bacteria and mercury. The discharge
from the Albany-Millersburg Water Reclamation (WRF) facility did not meet the thermal load
allocation set by the TMDL. In addition, local industry was required to relocate its point of
discharge from a tributary stream to the Willamette River in the same proximity of the Albany-
Millersburg WRF outfall diffuser. This requirement created a situation where yet another
effluent diffuser would need to be permitted, constructed, operated, and maintained in the
Willamette River.

In contrast with the typical engineering approach that focuses on identifying the least cost
treatment technology solution to address the needs of individual dischargers to meet new
regulatory water quality challenges, the Cities preferred to take a “value-focused” approach. The
Cities saw an opportunity for a combined municipal-industrial solution that would produce
greater overall environmental benefits for the area. This approach met an important economic
goal of the Cities to create and sustain family wage through the retention and expansion of
existing businesses and industries in the area. The development of socially, economically, and
environmentally sustainable water and wastewater solutions for business and industries is a
critical component to achieving this economic goal.

Assisted by CH2M HILL, the Cities of Albany and Millersburg, and local industry
collaboratively developed a water reuse project that will in the first phase create 39 acres of new
emergent wetlands on a 50-acre site, adjacent to the historic oxbow of the Willamette River and
the combined water will be returned to the Willamette River with the existing Albany-
Millersburg outfall diffuser. The water reuse project will be a significant public amenity and
education opportunity in the Willamette Valley.
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AUGUST 2010 ALBANY-MILLERSBURG TALKING WATER GARDENS

The Willamette Valley and Its River

Located on the banks of the Willamette River, the Cities of Albany and Millersburg are rich with
history and culture. Albany and Millersburg are located about half way up the length of the 300-
mile-long Willamette River, 118 miles from the confluence of the Willamette River and the
Columbia River. The Willamette Valley watershed that feeds the mighty river includes 1,200
square miles of forest, meadows, lakes, and wetlands. The wetlands and river have been a
lifeline in the Willamette River Basin for thousands of years. Prior to European settlement, the
river and its lush riparian floodplain were an abundant source of food for the native Calapooya
people. Then, as European settlers discovered the bounty and beauty of the area, river water was
diverted into meadows to sustain crops and livestock.

Later, the industrial revolution enabled the Cities to become centers of productivity and
manufacturing which were heavily dependent on the river for transport and water. The
tremendous quantity of Douglas fir trees growing on the hillsides around the townships provided
a seemingly endless source of timber, sustaining a thriving economy for many decades. More
and more people came to settle the Willamette River Valley. Given all the timber needed for
construction in the valley, it isn’t a surprise that Albany became a hub for mills and river
transport.

Water sustained life in the river basin through all these stages of development. Now, past the
time of the Calapooya settlements, past the heyday of the logging community, the river’s health
is challenged. Channels straightened to facilitate the passage of larger ships and to protect
riverside settlements from flooding contribute to the distress of ocean-going salmon and other
aquatic animals. Impoundments provide drinking water, recreation, and hydropower but impede
natural river flow, leaving oxbow meanders cut off and disjointed. The discharge of treated
wastewater from human endeavors is causing the river to run warmer in some locations, which
further impacts river habitat.

In an effort to restore the Willamette River, DEQ adopted a TMDL order. The TMDL includes
limits on heat and other constituents carried by point-source discharges.

Development of the Concept

Development of Talking Water Gardens is driven by the need to meet TMDL requirements. The
TMDL limits the Albany-Millersburg WRF waste heat load to an average of 111 million
kilocalories per day (Mkcal/day) during low Willamette River flow conditions. The WRF
effluent without any cooling carries approximately 10 percent more heat than allowed for
discharge by the TMDL. Local manufacturers that discharge treated industrial wastewater to the
river are also faced with TMDL limits on heat and other constituents.

In contrast with the typical engineering approach focused only on least cost technology selection
to address new regulatory challenges, the adjacent Cities of Albany and Millersburg, preferred to
take a value-focused approach. This approach started with identification of the Cities’ own
desired outcomes, followed by identification of other stakeholder desired outcomes, and the
needs of the environment, culminating in creation of solutions to achieve the greatest
environmental and community benefits.
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The Cities saw an opportunity to combine resources with local industries to create a sustainable
solution that produces greater overall economic, social, and environmental benefits for the area.
The approach helped meet the Cities’ important economic goals to support the retention and
expansion of existing businesses and industries.

The Cities’ explored many options including technologies such as treatment plant upgrades,
storage and cooling towers, refrigeration, land application reuse, new outfall diffusers, and
treatment wetlands. Based on a screening of these technologies and alternatives, which included
a preliminary cost comparison of individual wetland treatment systems with an integrated
wetland treatment system, an integrated wetland treatment system was identified as the
alternative that delivered the greatest benefits for the community.

Selection of a wetland treatment system afforded the opportunity for the Cities and industries to
achieve discharge limits while simultaneously offering the community ancillary benefits. The
natural environment of a wetland can be enhanced to include recreational and educational
opportunities for area residents and visitors while also providing wildlife habitat.

Synergistic Effects of a Combined Discharge

In addition to the Albany-Millersburg WRF, two local manufacturers were assigned waste heat
load allocations by the TMDL. These were ATI Wah Chang, which produces specialty metals,
and the Weyerhaeuser paper mill. The waste heat load allocation varies according to the river
flow at the point of discharge. The amount by which point source discharge must be cooled
depends on the point source temperature, river temperature, and the point source flow.

Analysis of the WRF, Wah Chang, and Weyerhaeuser flows showed that peak effluent flows and
temperatures occurred at different times of the day for each of the three point sources. This
suggested an opportunity to combine effluents and therefore heat load allocations into one point
source discharge, allowing a discharge of at single point source at a relatively constant
temperature. Combining the effluents could also have synergistic effects on treatment of other
constituents. Since the time of the initial evaluations, the Weyerhaeuser paper mill was
purchased by International Paper, which closed the facility. The project concept was then
adjusted to manage flows from the WRF and ATI Wah Chang.

Effective Cooling and Tertiary Treatment with Constructed Wetlands

The Talking Water Garden is designed to be a reliable, adjustable wastewater treatment process
unit like the rest of the processes in the WRF. The 9.6 million gallons per day (mgd) of
Albany/Millersburg effluent and the 3 mgd of Wah Chang effluent are both fully treated to meet
river discharge standards and could be blended and discharged directly to the outfall if they were
cooler. The wetland system is designed for the primary function of cooling. However, it has a
huge capacity to provide additional treatment functions even beyond what is required for river
discharge. In addition to cooling, wetlands provide a tertiary level of effluent treatment for both
Albany/Millersburg and Wah Chang by removing thousands of pounds per year of nutrients and
other elements that could by permit be discharged to the river. Because the Talking Water
Gardens treatment unit is a complex of wetlands it also creates or enhances a host of natural
wetland ecosystem functions as an ancillary benefit. Electricity is required to pump water from
the WREF to the Talking Water Garden but the rest of the treatment processes are entirely natural.
In wetlands the energy for operation comes from the sun, the wind, the soil, and the topography
of the site.
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Sun

Sun energy drives the photosynthesis that is the basis of plant life in the wetlands. A healthy
plant system is required to support the rest of the organisms that provide the treatment. The
plants are the superstructure that most other organisms live on. The immense surface area of a
wetland full of plants that organisms can attach to and grow on can be over 10 times greater than
the surface area of the pond bottoms and sides. The plants themselves consume large amounts of
nitrogen, phosphorus, and potassium. However, plants also require 13 other basic elements:
calcium, magnesium, sulfur, zinc, iron, manganese, copper, boron, molybdenum, chlorine,
carbon, hydrogen, and oxygen. These elements are the basic building blocks of plant cells when
captured by plant uptake to provide growth but are considered pollutants if they are dissolved in
water above very low concentrations. When plant material dies and breaks down according to its
natural cycle, these same elements are sequestered in the organic material that settles to the
bottom of the wetland. This organic layer in turn supports another layer of life as a food source
for decomposing organisms. This is the same growth and decay process that happens naturally in
wetlands and along stream banks throughout the watershed.

The tall emergent wetland plants, floating aquatic plants, and trees on islands and around the
perimeter create shade that blocks the sunlight and heat energy from warming the water during
the day. The large surface water area of the wetlands allows for very efficient long wave radiant
heat transfer to the atmosphere at night when ambient temperatures are coolest. The climatic
conditions in western Oregon are ideal for cooling even during the hottest periods of summer.
The night time air temperature is significantly lower than the daytime peak temperature,
providing an average air temperature that is cooler than WRF effluent.

Evaporation of water is another mechanism of heat transfer from the wetlands to the atmosphere.

In a densely vegetated wetland, the plants shade the water and reflect or consume the sun’s heat
energy so that the amount of heat transferred into the water during the day is less than the
amount of heat lost from the water surface during the night. On average, with 2 nights of
detention time through a densely vegetated wetland, effluent temperatures can be reduced to
approximately average daily air temperatures during the summer months. This means the water
temperature will drop by as much as 5°F in July and August, making it suitable for discharge
into the Willamette River when cold water fish species are present. This is the same natural
shading benefit that cools small streams and wetlands in the dense canopy of a forest or riparian
area. The heat energy removed from the combined effluent flow is about 80 Mkcal/day in July
and August when ambient temperatures are highest, and about 150 million kilo-calories per day
in October when ambient temperatures have cooled. During the cooler weather in the fall the
temperature of the water discharging from the wetlands will be up to 10°F cooler than the water
from the treatment facilities.

The water entering the Albany-Millersburg WRF is warm primarily because of hot water heaters
and is about 72°F in summer. The biological process and energy added with pumped air
increases the effluent temperature by another 1°F so that the water entering the wetland from the
WREF will be about 73°F in summer. The flow discharged to the wetlands from Wah Chang will
have a similar temperature. The summer fish passage water temperature criteria that DEQ
established in the TMDL for the Willamette River at Albany is 68°F.
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The ability of constructed wetlands to effectively reduce effluent temperature in the Willamette
Valley was documented at the Salem Wastewater Treatment Plant (WWTP) wetlands
approximately 25 miles north of Albany. Analysis of these constructed treatment wetlands
indicated that six acres of fully vegetated wetlands with a water depth of one foot cooled a flow
of 1 mgd from 73°F to 64°F during the hottest month of July. More cooling was measured in
other months when the air temperature is lower.

Wind
Wind energy moves the evaporated water away from the air/water interface to allow more water
vapor to escape and more latent heat of evaporation to transfer heat energy from the water body

to the atmosphere and off across the landscape. The dry winds of the Oregon summer drive high
rates of evapo-transpiration, which remove heat from the water and plant leaf surfaces.

Wind also creates movement of the millions of tall emergent plants and creates a very efficient
mixing zone around the submerged stems as they are pushed back and forth through the water
like mixing spoons in a large bowl of soup. Mixing brings the food in the water into contact with
the biofilm of organisms attached to plant stems and living at the bottom of the marsh.

Soil

Soil supports the plants and provides the nutrients that plants consume that may not be available
in the water. Soil on a microscopic inspection is very much like a wetland, thriving with life of
many forms from fungi to arthropods. Soil, like plant stems, is a superstructure matrix that life
can attach to and draw sustenance from. The minerals in the Willamette silt loam that makes up
much of the soil in the Talking Water Gardens wetlands footprint are the same as the minerals
throughout the watershed. Some of these minerals are dissolved as water passes through these
soils. The water gains a mineral signature similar to that of a natural wetland anywhere along the
Willamette. The mineral signature is one of the mechanisms that fish sense as they work their
way up a watershed passing many tributaries remembering the signature of the place where they
were born. The water is further transformed to be more like the water in the river as it contacts
the soil of the watershed in the wetland before discharging to the river.

Wetlands are great incubators for many levels of the aquatic food chain. The food currently
discharged from the WRF outfalls is near the bottom of the food chain and is not readily
available for fish. Much of the food that discharges from a wetland is far enough up the food
chain that it is a direct source of food for fish. The water discharging from the wetlands will
contain many levels of the aquatic food chain and will be transformed to be more like the water
in the river.

Topography

Topography of the Talking Water Garden wetlands adds an additional dimension that most
wetlands lack. Cascades and waterfalls provide added cooling and aeration. Many of the
processes in the conventional WRF are rate limited by the amount of oxygen that can be
provided to the bacteria that consume the waste. A large amount of energy is required to pump
air into WRF tanks to support the biological treatment process. In wetlands with natural
topography the drop from pool to pool can be utilized to increase the oxygen available for
supporting biological growth and thereby increasing the treatment rate. Water falling and
cascading from one wetland cell to another will dissolve air into the water which is needed by
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aquatic life. The turbulence of the rushing waterfalls and drops will mix the water like a
mountain stream further dispersing nutrients and food throughout the aquatic food chain.

The Talking Water Garden has nine waterfalls ranging in height from 2 feet to 20 feet with an
average drop of just under 10 feet and an average flow of about 4 mgd. Waterfalls are similar to
small cooling towers where a cascade of water in a fine layer is dropped through a moving air
column. The water discharged from the wetland will be cooled by natural processes to be more
like the water in the river.

Why spend so much to cool the water when the river is so large and the effects of cooling the
combined effluent won’t cool the whole river very much? The wetlands project is located at the
point where the combined temperature impact from all of the municipal and industrial discharges
in the entire watershed is at its maximum. The wetlands project will discharge a plume of much
cooler and cleaner water into the river. The cooler Albany wetlands water can provide a critical
stepping stone that enhances fish passage from the cool waters at the confluence of the Santiam
River downstream to the cool waters at the confluence of the Calapooia River upstream.

Technical Documentation to Support the
Municipal/Industrial Partnership

Three analyses were undertaken to document the technical efficacy and net environmental
benefits of the wetland treatment system. These analyses included a thermal reduction analysis, a
wetland treatability test for reduction of waste constituents other than heat, and a net
environmental benefits analysis to compare the wetland treatment system to a more conventional
treatment system. These analyses were prepared assuming participation by the Albany-
Millersburg WRF, Wah Chang, and Weyerhaeuser (the three entities).

Thermal Reduction Analysis

Several factors affect the thermal treatment capacity of a wetland system including hydraulic
retention time, emergent vegetation density, climatic conditions, topographic and bank
vegetation shading, channel cross section geometry, and influent temperatures. In order to
account for all of these site specific factors, an existing stream temperature model, Heat Source
version 7, was modified for this application and was used to evaluate the thermal treatment
capacity of the proposed wetland complex.

Thermal Model Calibration

Heat Source version 7 is a numerical mass and energy transfer surface water model that has been
validated extensively for prediction of stream temperature dynamics. However, before this effort,
the model had not been validated for wetland temperature dynamics. As part of this work, the
Heat Source version 7 code was modified to account for thermal dynamics within a wetland
dominated by emergent vegetation. Using raw water temperature and flow monitoring data
provided by the City of Salem for the Salem natural treatment wetlands, CH2M HILL and
Watershed Sciences worked together to modify the Heat Source version 7 code and calibrate the
model to reproduce measured wetland effluent temperatures. After calibration, the model
predicted hourly wetland effluent temperatures over 20 months of data and under dramatically
varied conditions of influent flow rates, temperatures, open water area, and climatic conditions
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with an correlation coefficient of 0.95 to 0.96 and a root mean square error (RMSE) of 1.0 to
1.3°C.

Thermal Loading Evaluation

Six separate wetland physical configuration models were modeled to account for all effluent
flow stream combinations. All wetland models predicted cooling of effluent throughout the
entire year as expected.

Wetland effluent temperatures predicted by Heat Source were checked against TMDL waste load
allocations using a spreadsheet tool provided by DEQ to the City of Albany. Results of this
analysis indicated that the proposed wetlands are sufficient to meet the permit requirements of all
three entities under the most conservative excess thermal load (ETL) analyses.

Results of the Heat Source model for the Phase 1 wetlands are shown in Figures 1 and 2. The
Phase 1 wetlands will treat combined effluent from the Albany-Millersburg WRF and ATI Wah
Chang; these are discussed in further detail in a later section of this case study.

Figure 1 shows the difference in temperature between wetland influent and wetland effluent.
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Figure 1. Results of Thermal Modeling of the Phase 1 Wetlands

The solid colored lines in Figure 2 show the thermal waste load allocation allowed by the TMDL
for each year between 2001 and 2006. The dotted lines represent the excess thermal load carried
by the combined Albany/Wah Chang effluent in 2004 without cooling in wetlands (light green
line) and with cooling (light blue line). 2004 was used as a reference benchmark year because of
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the record high temperatures experienced in July. The figure shows that the Phase 1 wetlands
effectively cool the combined effluent below TMDL limits, even in the hottest year on record.

Albany WWTP and Wah Chang - Phase 1 Wetland Capacity
Waste Load Allocation (WLA) and Excess Thermal Load (ETL) Analysis

Albany - 9.6 mgd ADWF (2020); Wah Chang - 3.0 mgd ADWF
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Figure 2. Results of Thermal Modeling of the Phase 1 Wetlands Compared to TMDL Limits

Overall, the thermal evaluation concluded that wetlands can provide a significant cooling benefit
for effluent discharged by the three entities and can be used to comply with the new permit
requirements for thermal discharge to the Willamette River.

Wetland Treatment of Other Constituents
Wetland Mesocosm Pilot Study

In order to test the treatment effectiveness of an integrated wetland system for waste constituents
other than heat, a wetland mesocosm test was carried out at the Albany-Millersburg WREF.

The tests involved setting up a series of nine treatment cells containing mesocosms of wetland
soil and plants. The cells were established at the WRF in empty open-top polyethylene shipping
totes (3 x 3 x 3 foot cubes) with a volume of approximately 1 cubic yard. Different mixtures of
wastewater from the three entities were added as batches to the treatment cells and water samples
were collected over time to test the ability of wetlands to remove pollutants. Wastewater samples
were tested for analytes such as biochemical oxygen demand (BOD), ammonia, nitrate, metals,
total dissolved solids (TDS), and methyl isobutyl ketone. Tests were conducted in three separate
runs with wastewater from the previous run drained before initiating the next run.
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The mesocosms were set up to represent the range of scenarios for treatment wetland operations
including each wastewater being treated individually and potential combinations of wastewater
from possible combined treatment schemes.

Table 1 describes the source of the wastewater in each tote and test duration during the three test
runs.

TABLE 1. Source of Wastewater added to Treatment Wetland Mesocosms

Run 1 Run 2 Run 3 High BOD
Tote 6/7/06 — 6/13/06 7/10/06 — 7/13/06 7/25/06 — 8/1/06
1. Control (potable water from Santiam River treatment plant)
2. Albany-Millersburg only 100% Albany Wastewater
3. Wah Chang only 100% Wah Chang Wastewater
4. Weyerhaeuser only 100% Weyerhaeuser Wastewater
5. Albany-Millersburg & 70% Albany-Millersburg/ 80% Albany-Millersburg / 20% Wah Chang
Wah Chang 30% Wah Chang
6. Albany-Millersburg & 41% Albany-Millersburg / 55% Albany-Millersburg /
Weyerhaeuser 59% Weyerhaeuser 45% Weyerhaeuser
7. Wah Chang & Weyerhaeuser 23% Wah Chang / 77% Weyerhaeuser
8. & 9. (replicates) 35% Albany-Millersburg / 49% Albany-Millersburg /
Albany-Millersburg, 15% Wah Chang / 12% Wah Chang /
Wah Chang & Weyerhaeuser 50% Weyerhaeuser 40% Weyerhaeuser

Wetland Mesocosm Construction and Testing

The wetland mesocosms were constructed from clean, open-top polyethylene totes in wire
support frames capable of being moved with a fork lift when full of fluid. Topsoil from one of
the potential full-scale wetland sites was used for the base 1 foot of soil in each of the nine
mesocosms. The topsoil used came from the top 1 foot of the proposed full-scale wetland site but
did not include significant vegetation such as grass and shrubs, although roots and organic matter
were allowed. The mesocosm wetlands were inoculated with a 2-inch layer of wetland sediment
from a municipal effluent treatment wetland at nearby “The Oregon Garden” to provide
immediate availability of micro and macro organisms acclimated to wastewater effluent.

Approximately 10 mature cattail tubers were planted in each mesocosm tote amongst other
wetland plants such as hydrocotyle, duck weed, and Mexican water fern to provide
approximately 80 percent cover of the water surface for shade. Water from the treatment wetland
was added to saturate the soil and provide 1 inch of depth.

The totes were placed in a full sun location where they remained undisturbed for the duration of
the three test runs. The totes were allowed to stand for 2 days before effluent was added to allow
consolidation of the sediment and soil. Approximately 18 inches of effluent was added to each
tote at the beginning of each run. Water level was measured daily to track evaporation losses.
Figure 3 illustrates the primary features of each of the nine wetland mesocosm cells used in the
test.
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Figure 3. Wetland Mesocosm Test Unit Schematic

Primary samples were analyzed for TDS, electrical conductivity, total suspended solids (TSS),
BOD, total Kjeldahl nitrogen (TKN), NH4-N, NH3-N, NO,-N, NOs-N, total phosphorus (P),
temperature, dissolved oxygen (DO), pH, chloride, sulfite, sulfate, and total residual chlorine.
Some analyses were not completed for every test and many results were below detection limits.
However, the resulting data provide a much improved understanding of the treatability of the
effluents individually and combined in likely mixes.

Some samples were additionally analyzed for Escherichia coli, total residual chlorine, lead,
coppet, silver, mercury, fluoride, and zinc. The samples containing any amount of Wah Chang
effluent were analyzed for ammonium thiocyanate, methyl isobutyl ketone, and free and total
cyanide at these same time intervals. The sampling and analysis methods and procedures match
the methods and procedures currently used for DEQ permit compliance reporting.

Results of the Wetland Mesocosm Tests

The resulting removal rate constants for BOD, ammonia, and nitrate were higher than predicted
from a national data base of representative treatment wetland performance, as summarized in

Table 2.
Table 2. Removal Rates

BOD NH4-N NO,.5-N
Pilot areal rate constant, 20°C 143 51 42
Literature areal rate constant, 20°C 34 18 35
Effluent concentration (mg/L) with pilot K 6.5 1.1 2.2
Effluent concentration (mg/L) with literature K 123 1.9 2
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The removal rate for the combined wastewaters was significantly greater than predicted and was
greater than any of the individual wastewaters. This symbiosis of combined wastewaters
indicates a reaction between wastewater constituents and a more balanced ratio of constituents
available for higher-rate microbial consumption. These findings are illustrated in the nitrate
removal curve shown in Figure 4.
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Figure 4. Nitrate Removal in Blended Effluent

Wetland Treatment Model Predicts Removal of Priority Pollutants and Other Constituents

A proprietary treatment model based on current wetland science was used to estimate removal of
a wide variety of pollutants. Removal constants used in the model for BOD, ammonia (NHy), and
nitrate and nitrite (NO,/3), were derived from data developed in the wetlands mesocosm pilot
study. The model estimated that the Phase 1 wetlands will reduce the concentration of several
constituents below the most stringent regulatory limit. These include removal of the priority
pollutants copper, cyanide, and lead below the Oregon Water Quality Toxic Criteria. The excess
percent removal above the most restrictive limit is summarized in Table 3.

Table 3. Phase 1 Talking Water Gardens Excess Percent Removal over Most Restrictive Limit

il &
BOD TSS NH, Pb Ni Zn Cu Cr Hg grease Sh Cd
V)
Excess % 60% | 16% | 18% | 81% | 94% | 52% | 31% | 73% 51% 84% | 100% | 56%
Removal
Most
Restrictive 10 10 25 100032 | 016 | 011 |0012 | .011 | 0.000012 10 0.146 | 0.0011
Limit, mg/L

PAGE 11 OF 19




AUGUST 2010 ALBANY-MILLERSBURG TALKING WATER GARDENS

The percent removals shown in Table 3 translate to thousands of pounds of waste material being
kept out of the river on an annual basis. Annual load reductions for BOD, TSS, and NH4-N are
summarized in Table 4.

Table 4. Comparison of Loads Before and After Wetland Treatment

CBODs TSS NH;-N
Before treatment (1b/day) 528 1,066 322
After treatment (Ib/day) 337 715 159
Reduction in Load (Ib/day) 191 351 162
Annual Reduction in Load (1b/yr) 69,563 127,984 59,296

Net Environmental Benefit Analysis

The project area historically contained braided channels, back waters, and alcoves. Before 1850,
the river had more secondary channels, sloughs, islands, and riparian forests than there are today.
A reconnaissance study of the river by the U.S. Army Corps of Engineers done at periodic
intervals since 1850 indicates that the mainstem of the river has not strayed far from its original
oxbow channel just north of Albany, although there has been a loss of perennial surface water
connection to many sloughs and side channels just east of the river including Cox Creek Slough,
and Second, Third, and Fourth Lakes in the intervening years (Willamette River Basin Atlas, 2nd
Edition). Creating and restoring wetlands can greatly benefit the ecosystem proximate to the
Albany-Millersburg WRF, Wah Chang, and Weyerhaeuser, and adjacent to the Willamette River
and tributary lakes.

A preliminary Net Environmental Benefits Analysis (NEBA) was performed to compare the
relative ecological performance of constructed wetlands treatment versus conventional
wastewater treatment. NEBA quantitatively estimates the losses and gains of valued ecosystem
services, and is a tool for selecting and defending the preferred treatment alternative. The
analysis was based on the following attributes of the existing (baseline) landscape and the future
landscape under each of the two treatment alternatives:

e Wetland acres

e Hydrology

e Horizontal interspersion or diversity of habitat
e Connectivity to river system

e Sediment removal

e Primary production and organic export

e Native plants

e Vertical stratification

e Groundwater recharge

e Habitat disturbance
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The NEBA did not attempt to value other important performance objectives such as water quality
and aquatic habitat improvements or construction costs, among alternatives; instead, these values
were assumed to be equal among the considered options.

Comparative analysis showed that the constructed wetlands treatment alternative would provide
about a 2.5 times greater amount of valued ecological services than the conventional wastewater
treatment alternative. The implication of the analysis is that landscape changes under the
constructed natural wetlands treatment option would produce more ancillary environmental
benefits than conventional treatment would, at least for the ecological functions and assigned
values used in the analysis. Because of high value forests identified in the NEBA, the original
wetland footprint was relocated to preserve both riparian and oak savannah forest habitat.

This integrated wetland project is expected to provide greater overall environmental benefits than
traditional approaches. It will function to educate and inform the public and the regulatory
community about the benefits of wetlands treatment to reduce thermal loads and other pollutants.
It will also demonstrate the overall environmental benefits that can be realized when several
dischargers in a watershed work together to develop more effective treatment solutions.

Combining Effective Treatment with a Public Amenity:
Phase 1 Treatment Wetlands

Based on the wetland treatability tests for reduction of heat and other waste constituents and the
net environmental benefits analysis, the integrated wetland system emerged as the most
sustainable, effective long-term solution. Further development of the idea resulted in the first
phase Talking Water Gardens at Simpson Park.

The first phase will treat combined effluent from the Albany-Millersburg WRF and ATI Wah
Chang. The Phase 1 wetlands are projected to provide capacity for thermal load compliance
through 2020 with an average dry weather flow of 12.6 mgd. The Phase 1 wetlands provide
approximately 1.6 days of detention time for effluent cooling.

Operational factors important to providing wetland performance to meet these projections
include the following:

e Flows must be well balanced through all wetland cells to provide uniform HRTs across the
site especially during peak ETL periods.

e Open water surfaces need to be maintained at 10 percent or less through ongoing vegetation
management.

The natural treatment system will be developed on 50 acres surrounding the old Simpson
Lumber Mill site, providing a direct connection to the history and culture of the Cities. Complete
design criteria for the Phase 1 wetlands are provided in Table 5.
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Table 5. Design Criteria

Item Description 2010 2020 2030
Flow Summary
Albany-Millersburg WRF Peak Hour (mgd) 14 14 21
Albany-Millersburg WRF Minimum Hour (mgd) 3 - -
Albany-Millersburg WRF Avg. Dry Weather (mgd) 8.6 9.6 123
Wah Chang Effluent Peak Hour 6 6 6
Wah Chang Effluent Minimum Hour (mgd) 0.7 0.7 0.7
Wah Change Effluent Average (mgd) 3 3 3
Design Storms
Temperature Compliance 2 yr
Conveyance 25 yr
Check Storm 100 yr
Berms/Trail System
Primary Pedestrian Trails
Side Slope 3:1H:V
Top Width 8 ft
Maximum Longitudinal Slope 5%
Pedestrian Trail to Southern Influent Mound
Side Slope — Bound by Handrails 2:1H:V

Top Width — 2’ buffer edges @5%

8 ft (12 ft total w/ buffers)

Maximum Longitudinal Slope 5%
Maintenance Access Pathways

Side Slope 2: 1 H:V

Top Width 8 ft

Maximum Longitudinal Slope 30%
Pressure Pipe from WRF to Wetland

Maximum Velocity 7 ft/s

Minimum Diameter 30 inches

All Other Influent Conveyance Pipes

Flow

Convey maximum flow with available
head pressure only

Maximum Velocity

<8 ft/s

Stilling Basins/Inlet Control Weirs
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Table 5. Design Criteria

Item Description 2010 2020 2030

Approach Velocity <3 ft/s

Outlet Weirs for Water Surface Control

Limit diurnal fluctuation to 3 inches

Maintain adequate freeboard during conveyance storm

GENERAL NOTES AND CONSTRUCTION INFORMATION

Earthwork
Wetland Grading Tolerance +/- 0.15ft
Berm Grading Tolerance +0.3ft,-0ft
Berm Compaction 95% of maximum at optimal moisture
Berm Compaction Tolerance +/- 2%

Phase 1 of the project includes 37 acres of constructed wetlands, linked by a series of interpretive
trails enhanced by the presence of educational signs and local art. Trails of various lengths are
designed to accommodate a wide range of visitors, including toddlers, senior citizens, and
wheelchair assisted individuals. New trails at the Gardens tie into the existing Waverly Lake and
Simpson Park trails. Later phases will include more wetland area and more trails.

Several wildlife species are expected to find a home in the varied habitats. Throughout the site,
willow trees provide shade over open water areas, while dense wetland vegetation provides
shade as well as nesting habitat for migratory and resident birds. The variety of vegetation that
will be used at Talking Water Gardens is shown on the landscaping plan in Figure 5.
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Figure 5. Landscaping Legend for Talking Water Gardens Phase 1 Treatment Wetlands

Natural topography of the site adds visual interest and a variety of overlooks and viewpoints.
Wetland berms are more sinuous than those typically found at constructed wetlands to provide a
more natural feel to the park. Cool Creek, a naturally shaped constructed channel, moves water
out of the wetland system and back to the WREF river diffuser outfall. Cool Creek runs parallel to
a trail, above the Cox Creek Slough and Willamette River. Eventually the creek will connect
directly to Cox Creek Slough.

A 3-D earthwork model was developed during the design phase. Figure 6 shows a computerized
rendering of how the wetlands will look after the vegetation is fully established. This rendering
was generated by superimposing a colored pencil overlay on the 3-D earthwork model to
accurately illustrate the design topography and plant communities.
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Figure 6. A colored-pencil overlay on the3-D earthwork model shows variation in topography at the Gardens.

Talking Water Gardens is named for the sound of the influent waterfall, a focal point of the
landscape, which provides aeration as the water cascades over rocks. The influent waterfall, as
conceptualized by the landscape architect who will oversee the building of the waterfall, is
shown in Figure 7.

Figure 7. The Influent Waterfall as Envisioned by the Landscape Architect, Kurisu International
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Eventually, a visitor’s center will provide an opportunity for visitors to learn about the Gardens,
the Willamette River, the water cycle, and the way that water and history are intertwined in the
basin.

Water Blending and Monitoring

Storage and flow pacing of the treated water from Wah Chang, which is produced at a relatively
constant rate of 3 mgd, will allow delivery to the wetlands to be at a variable rate that matches
the diurnal flow rate of the WRF. The WRF flow rate can fluctuate from 3 to 10 mgd even on an
average day, with low flows at night and high flows during the day. Delivering water from both
treatment facilities at rates that fluctuate together allows the waters to be blended at a relatively
constant ratio. Monitoring for permit compliance for the Wah Chang water will be at the Wah
Chang WWTF. Compliance will be met for all discharge parameters except temperature and
TDS before delivery to the wetlands. The Albany-Millersburg WRF water will be monitored for
all discharge permit parameters and meet discharge standards for all monitored parameters
except temperature before discharging to the wetlands. The Wah Chang water contains TDS or
salt that can be easily monitored and used as a tracer to control blending rates. The Wah Chang
water has about 5,000 mg/L of TDS and the WRF water has about 400 mg/L TDS.

The wetland complex includes nine wetlands cells connected as three parallel treatment trains so
that three different blends of Wah Chang and WRF water can be used. The target blend ratios
will result in the northern wetlands having a TDS concentration of 2,500 mg/L, the central
wetlands having a TDS concentration of 1,500 mg/L, and the southern wetlands having a TDS
concentration of about 800 mg/L. All of the water is blended together after wetlands treatment
before discharging to the river through the existing WRF outfall diffuser, which provides over
500:1 dilution in the mixing zone of the river.

Project Cost and Funding

Talking Water Gardens total project cost for Phase 1 is $13.75 million. This includes engineering
design and construction management, land acquisition, and the construction of the wetlands
including the internal pipelines and earthwork, pump stations and pipelines required to transport
water, plantings, and flow control structures. The project received $8 million in federal funding
via the American Resource and Recovery Act of 2009, administered in Oregon via the Clean
Water State Revolving Fund. The Cities contributed $2.5 million and ATI Wah Chang
contributed $3.25 million for its share of the project. The company is also making other
significant improvements to its treatment facilities.

Recreational amenities, public art, kiosks, additional landscaping, and a potential visitor’s center
are planned to be added in the future as funding becomes available, and are expected to cost an
additional $5 million.

Project Status

The groundbreaking ceremony for the Phase 1 wetlands was on February 12, 2010. The project
is currently under construction and is expected to be completed by May 2011. The wetland
vegetation is expected to be fully grown and providing maximum benefit by May 2012. The
Talking Water Garden will use treated effluent during construction for compaction and plant
establishment. Flow at a reduced capacity will be introduced to the wetlands on a regular basis
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starting in May 2011 to grow healthy plants. WRF water will continue to irrigate about 13 acres
of upland landscaping on the wetlands perimeter as a beneficial reuse for urban park irrigation.
In 2012, the natural treatment system will perform at full capacity and Talking Water Gardens
will be opened to the public.

The Connection to Community

The Talking Water Gardens at Simpson Park reconnect the Cities to their common water
heritage. The Gardens revitalize the Simpson Lumber Mill site and connect to the existing park
and trail system.

This project is exceptional in several ways. It is original in concept, it employs new techniques in
modeling of treatment wetlands for temperature reduction, it incorporates and turns to advantage
the natural complexity of the topography and oxbow lakes adjacent to the various facilities, it
forges a mutually beneficial partnership between two municipalities and industry, and it results
in a treatment system that effectively addresses new regulatory challenges while creating
ancillary social, environmental, and economic benefits.
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