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Naches River Water Treatment Plant Intake Screening Project.

Section 9 of 10. Project description

a. Abstract 
The City of Yakima's Naches Water Treatment Plant intake currently is not in compliance with either NMFS fish screening criteria or Washington State law.  Permanent (self-sustaining) modification to the intake system including installation of fish screens and a bypass system are necessary to eliminate mortality and take of ESA listed and non-listed salmonids as well as resident fish at this location. Connection and enhancement of salmonid habitat will also result from the completion of this work and may result in some relatively minor improvements in water quality in the Naches River; a 303(d) listed stream. The retirement of the Wapatox hydroelectric plant (currently under negotiation) will allow fish access to the WTP year around and further the need for adequate screening.  

This project addresses the recognized need to provide adequate fish screening facilities at water diversions in the Yakima River Basin;  has been developed in coordination with and endorsed by numerous government agencies including those with fish management responsibility and ESA regulatory authority: is consistent with the goals of other salmon recovery efforts ongoing in the Yakima River basin including those currently funded by BPA; is consistent with both the 1994 and 2000 Columbia River Basin Fish and Wildlife Program objectives; is consistent with the objectives and strategies and is identified as a specific need in the Yakima Subbasin Summary; and is consistent with offsite mitigation habitat actions related to screening tributary diversions as identified in the NMFS 2000 FCRPS BIOP. 

This project is:  based on sound science principles (current WDFW/NMFS screening criteria); benefits fish and wildlife (ESA listed and non-listed  salmonids, resident fish); has clearly defined objectives and outcomes (complete exclusion of fish from the WTP); and has provisions for monitoring and evaluation of results (WDFW Yakima fish screen  monitoring program). 

b. Technical and/or scientific background
The City of Yakima operates a diversion on the Naches River to supply water to its Water Treatment Plant (WTP). The Naches provides habitat for steelhead and bull trout, currently listed as threatened under the ESA, and other important species such as coho and spring chinook. Under the current condition, water is normally supplied to the WTP intake from the tailrace of the PacificCorp Wapatox hydroelectric generation plant which is screened.  However, adult steelhead can enter and become trapped within the WTP intake area through the tailrace spillway during de-icing operations. In addition, an unscreened auxiliary WTP intake is used to divert water directly from the Naches River when the generation plant is taken out of service (approximately 60 days per year) thereby allowing juvenile salmonids to enter the WTP intake area.  The auxiliary intake system water channel is separated from the Naches river by a concrete wall which is overtopped during high water events (usually once or twice per year), further allowing salmonid access to the WTP intake area. The diversion facilities were constructed in the late 1960’s and early 1970’s, are unscreened, and therefore do not achieve current fish screening criteria for the protection of salmonids. Trash racks are installed at the intake and prevent adult entry to the WTP, but juvenile fish which gain access to the intake area and enter the intake will experience 100% mortality as they pass through the Water Treatment Plant. Failure to complete the proposed modifications  will result in continued mortality (take) of ESA listed salmonid species and non-listed but depressed salmonid stocks during juvenile life stages. Mortality of other non-salmonid resident fishes will continue to occur as well. Delay and mortality of adult steelhead which become entrapped in the intake area may also continue to occur. In the long term, the Wapatox hydroelectric plant is tentatively scheduled for retirement which will eventually result in the need for modifications to the Naches WTP intake system. Therefore, the proposed project will minimize fish mortality and take in both the short and long term and will be permanent and self-sustaining.  

A final pre-design report for the modification of the Naches River Water Treatment Plant raw water intake was completed in year 2000 (Meyerhofer 2000).  This report was completed by Carollo Engineers for the City of Yakima through coordination and input from the Technical Advisory Committee (TAC) which included Yakima County, Washington Department of Fish and Wildlife (WDFW), Washington Department of Ecology (DOE), Washington State Department of Transportation (WSDOT), National Marine Fisheries Service (NMFS), U.S. Bureau of Reclamation (USBR), U.S. Fish and Wildlife Service (USFWS), U.S. Army Corps of Engineers (COE), PacificCorp, and Northwest Hydraulic Consultants (NHC) personnel.  Screening criteria were specifically adopted from NMFS and WDFW technical requirements for ESA and Washington State Law (RCW 77.16.220, RCW 75.20.040, RCW 75.20.061) compliance (WDFW 2000, NMFS 1995). Included in the pre-design report is a description of existing baseline conditions, design criteria and assumptions, concept development and recommended predesign layout, results of hydraulic modeling, description of proposed project operation and maintenance requirements, a construction cost estimate, and project schedule.  

A detailed description of existing baseline conditions follows to preface the need for construction activities detailed in task 1b.      

SITE DESCRIPTION

The City of Yakima’s Naches River WTP Intake is located in the Naches River corridor about seven miles upstream from the City of Yakima and about two miles downstream from the Town of Naches. The facilities are located entirely within T14N, R17E, S13 at about Latitude 46º 41’ 39” and Longitude 120º 39’ 07”. They are situated directly between the left bank of the Naches River (looking downstream) and the eastbound lanes of U.S. Highway 12. A PacificCorp powerhouse, located across the highway, discharges water from its tailrace into the intake facilities. The top deck slab of the Intake is set at an elevation of 1357.03 feet (based on NGVD 29).  Figure 2-1 provides a map of the WTP Intake location.
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NACHES RIVER 

The Naches River is a tributary to the Yakima River which is itself a tributary to the Columbia River. The river provides habitat for anadromous salmonid species including steelhead trout (Oncorhynchus mykiss), spring chinook salmon (Oncorhynchus tshawytscha), and coho salmon (Oncorhynchus kisutch). The steelheadare considered part of the Middle Columbia River evolutionary significant unit (ESU) and are listed as a threatened species under the Endangered Species Act (ESA). The river also supports resident trout populations including bull trout (Salvelinus confluentus) also listed as threatened under ESA. The river can be “flashy” on occasion and appears to be capable of significant bed material transport in the vicinity of the intake. Frazil ice and slush ice are common in this reach of the river during periods of cold weather. Vegetation on the river bank in the immediate vicinity of the intake facilities is limited to a few small willows due to the rock armoring of the highway fill slope. The river bank opposite the intake supports several large willows and mature trees. The characteristics of the river change along the approximately 1,000 feet reach that is abutted by the existing intake facilities. A large scour hole has formed at the upstream end of the auxiliary intake gate/headwall structure. The river then flows over a small set of rapids formed by an existing rock groin, or weir, placed across the river channel and into a long riffle that parallels the channel for the length of the intake. Another set of small rapids is situated downstream of the intake.  

Over the past 20 years, flows in the Naches River at the head of the intake have ranged from several low flow measurements of less than 100 cfs during winter months to a high of 18,240 cfs recorded in February 1996 (per upstream flow gage operated by United States Bureau of Reclamation (USBOR) near Naches, Washington). Flows out the PacificCorp powerhouse are discharged into the intake facilities and increase the river flow downstream of the intake by the amount of discharge. Winter months typically result in the lowest river flow rates while late spring and early summer snowmelt account for the majority of the highest river flow rates. Flows can be augmented and controlled in this reach of the river to some extent by varying releases from Bumping Reservoir and Rimrock Reservoir located upstream. The month of September into October is one period during which river flows are typically increased by the USBOR during an operational strategy termed “flip-flop”. Table 2-1 provides a summary of flows recorded upstream and downstream of the intake facilities over the past 20 years at USBOR Hydromet gauging stations.

Table  2-1
Historical Naches River Flows


Naches River WTP Intake Project


City of Yakima


Upstream Gage Flows (cfs)(b)
Downstream Gage Flows (cfs)(c)

Month
Average
Maximum
Minimum
Average
Maximum
Minimum

January
764
6,921
30
1,095
5,892
187

February
1,171
18,240
77
1,625
13,857
272

March
1,408
6,397
99
1,863
7,846
303

April
1,792
6,422
206
2,279
8,806
560

May
2,898
10,023
623
3,336
9,985
922

June
2,382
9,080
111
2,847
8,578
281

July
854
5,074
107
1,137
5,444
188

August
348
1,939
89
530
2,192
199

September
1,218
2,854
125
1,612
2,867
293

October
419
3,890
42
723
4,920
197

November
467
13,161
65
817
12,149
170

December
690
9,496
41
884
9,378
192

(a) 
Records from USBOR Hydromet system.

(b)
NACW gage located upstream of intake, 20 years of data from 1980 through 1999.

(c)
NRYW gage located downstream of intake, 18 years of data from 1982 through 1999.

(d)
Increase in downstream flows in primarily attributable to PacificCorp powerhouse discharge.
EXISTING INTAKE FACILITIES

The existing intake facilities consist of the following major components:

· Auxiliary Intake Gate/Headwall Structure

· Rock Groin across the Naches River

· Intake Channel

· Spillway/Gate Structure

· Intake Screen Structure

· Raw Water Pipeline

Figure 2-2 provides a plan view of these facilities. The following paragraphs discuss each component.
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Auxiliary Intake Gate/Headwall Structure

The auxiliary gate/headwall structure is located about 1,000 feet upstream of the intake screen structure. It is a concrete headwall angling from the top of the highway embankment out into the river for a distance of approximately 50 feet. River water can be diverted through three ports. Each port is provided with a gate, each approximately 4.5 feet high by 6.0 feet wide (on the river side). The gates can be opened to allow water from the river to be diverted into the intake channel. Trashracks (1/2 inch wide flat bars placed at 2 inches on center) are located on the river side of each port. A concrete walkway with handrail stands on top of the structure, and a small pull-out is located next to the highway to provide parking. This structure is used to divert water from the river during periods when the PacificCorp Powerhouse tailrace is not flowing. 

Rock Groin

The rock groin, or weir, was installed during the original phase of intake construction. The record drawings show that it was designed to have a top elevation of approximately 1346.0 feet, and that it was to extend the full width of the river channel with the exception of a low flow passage, approximately 20 feet wide, adjacent to the intake channel. The purpose of the groin is to raise the river water surface elevation so that water can be diverted into the headwall structure during low river flow periods by maintaining a minimum water surface elevation of 1344.0 feet (per Record Drawings). The groin is still in place, although several rocks have washed downstream so that the effective height has been reduced. The rocks remaining in the groin consist of large, angular pieces of rip rap.

Intake Channel

The intake channel extends from the auxiliary gate/headwall structure down stream to the spillway/gate structure just past the intake screens. A concrete wall runs parallel to the river and functions to separate the intake channel from the river. The top of wall is set at elevation 1350.0, and the bottom of the wall is armored with rip rap that extends approximately six feet into the river channel. At high river stages, the river water surface can overtop this wall and spill water directly into the intake channel towards the head end. The channel is approximately 15 feet wide at the bottom from the toe of the highway slope to the inside face of the channel wall. The channel slopes at a rate of about 0.003 percent towards the inlet screen structure.  

The PacificCorp Powerhouse tailrace enters the intake channel approximately 200 feet upstream of the intake screens. Normally, the gates in the auxiliary gate/headwall structure remain closed and the tailrace provides the full water supply for the intake. 

A small waste ditch from the Wapatox canal also discharges directly into the intake channel approximately 50 feet upstream of the intake screens. This waste ditch, which is opened periodically, contributes a significant amount of debris and sediment to the intake channel. The water flowing in the waste ditch cascades over a 30 feet drop which provides an opportunity for supercooling of the water when the ditch is operated during cold periods. 

Spillway/Gate Structure

The spillway/gate structure is located adjacent to the intake screen structure and functions to keep the water surface in front of the intake screen at an elevation above 1344.5, the invert elevation of the spillway gates. The structure was originally constructed with six openings (five at 7’-0” wide and one at 4’-0” wide) complete with aluminum stop logs that could be used to vary the water surface elevation over the spillway. It was later retrofitted with three radial gates (two at 7’0” wide and one at 4’-0” wide), and the separation wall between the two outside openings was removed. Normally, the radial gates are positioned with only a small opening at the bottom through which a high velocity stream of water flows while the majority of the flow spills over the tops. Bar racks have been placed above each gate and opening to keep fish from leaping over the gates and into the intake channel. A small excavator is permanently mounted above the gates and is used to remove debris and ice that piles up against the structure. A walkway extends over the gates to provide access. 
Intake Screen Structure

The intake screen structure is a concrete structure equipped with one traveling water screen and a bay where a second screen could be installed. Water is backed up by the spillway/gate structure and is then withdrawn through the open bay without the screen, into a wetwell, and then is conveyed by gravity to the WTP via a 54 inch diameter reinforced concrete pipe (RCP). The traveling water screen was equipped with a spray wash system that has not been operated in a number of years. The screen mesh openings are 3/16 inch square. Steel flat bar screens (1/2” thick plate at 2” on center) stand in front of the bay. The second bay is covered by a reinforced steel plate. This location is listed as the point of diversion for the City’s Naches River water right to the WTP.  

Raw Water Pipeline

The raw water pipeline conveys water by gravity from the intake screen structure to the flash mix basin at the head of the WTP. It consists of a 54-inch diameter RCP, located within the right-of-way for U.S. Highway 12, that extends about 3,500 feet. A 36-inch diameter butterfly valve, located within the WTP site, is modulated to automatically control the setpoint flow rate to the plant. Two manholes are located along the length of the pipeline for access.

PURPOSE OF AND NEED FOR PROJECT

The existing facilities were constructed in the late 1960’s and early 1970’s in accordance with the design standards of that time.  Since then, fish screening criteria have become more stringent and operational and water quality problems have developed at the intake.  This section discusses deficiencies and problems at the existing facilities and summarizes the purpose of and need for this project.

DEFICIENCIES AND PROBLEMS

Fish Screening Criteria

The existing traveling water screen at the intake does not achieve the current fish screening criteria as defined by Washington State Law (RCW 77.16.220, RCW 75.20.040, and RCW 75.20.061) and as provided in guidance from the National Marine Fisheries Service (NMFS).  Major criteria deficiencies include:

· Approach Velocity: The existing screen area does not limit the approach velocity to the required 0.4fps or less at the maximum diversion rate of 38.7 cfs.

· Screen Openings: The existing stainless steel, wire mesh screens for the traveling water screen exceed the maximum allowable screen opening size of 0.087 inches.

· Cleaning:  The traveling water screen no longer provides automatic cleaning as required.  

Normally, the intake is completely isolated from the Naches River channel and receives its water for diversion exclusively from the PacificCorp powerhouse tailrace. As such, fish are excluded from the forebay area of the intake and are not subject to potential take at the facilities. Exceptions to the normal operations occur when high water levels in the Naches River overtop the intake channel wall near the auxiliary gate/headwall structure (once or twice per year) and when the PacificCorp powerhouse is shut down for maintenance, repairs, or other reasons (approximately 60 days per year).  

In addition, only one of the two intake screen structure bays is screened (although not in accordance with current screening criteria) and due to operational deficiencies in the current screening system, the unscreened  bay is normally  used  to provide inflow to the WTP.  Trash racks prevent the entry of adult salmonids into the unscreened intake bay, but allow passage of smaller fish such as juvenile salmonids and other resident fish. This situation will be severely exacerbated by the proposed retirement of the PacificCorp Wapatox hydroelectric plant as under current conditions it would be necessary first to divert water through the unscreened auxiliary water intake then through the unscreened intake bay to provide inflow to the WTP.  

Ice Accumulation

Ice accumulation at the existing intake can be a major problem during winter months. Ice is formed in the Wapatox Canal upstream of the PacificCorp powerhouse and is carried around the powerhouse and into the waste ditch. Additional ice can form in the Wapatox Canal waste ditch when flow is bypassed around the powerhouse and into the waste ditch where it cascades down the channel and supercools. The ice from these sources then accumulates behind the spillway/gate structure and can block the intake screen. Ice is also carried through the intake to the WTP where it can disrupt treatment. During these periods of ice accumulation, the WTP staff is forced to spend several additional man-hours of effort to ensure that the intake remains capable of diverting water to the WTP.  Currently, during periods of heavy ice accumulation, the spillway bar racks must be removed for extended periods of time which provides the opportunity for adult steelhead to enter and become trapped within the intake area. 

Water Quality

Water quality at the intake is often impaired when the Wapatox Canal waste ditch, which discharges into the inlet channel only 50 feet upstream of the WTP intake, is being used to flush debris and other materials out of the canal. The flushed water can contain high levels of suspended solids, sediment and debris, dead animals, and agricultural waste streams. Ensuring that these constituents are treated and removed at the WTP increases the difficulty and cost of treatment. Water quality in the Naches River is generally good, but can be subject to high turbidity during high runoff periods.

Sediment and Debris Accumulation

As mentioned above, sediment and debris can be flushed into the forebay area in front of the existing intake screen structure. The sediment settles out quickly in the channel area due to the slow velocities and can accumulate into large masses that restrict flow. The debris tends to collect behind the spillway/gate structure due to the configuration of the gates that do not provide for passage of these materials through the structure. As a result, WTP staff must spend time “mucking-out” this debris manually or with the pier-mounted excavator to keep the screen area unobstructed. The structure is dewatered at least once per year to provide an opportunity to mechanically remove additional materials that cannot be reached with the pier-mounted excavator.
PURPOSE AND NEED SUMMARY

Upgrades to the existing intake for the City of Yakima’s Naches River WTP are proposed to address the following needs:

· To achieve current fish screening criteria

· To improve operations and maintenance 

· To improve raw water quality to the WTP
The purpose of the proposed project is to construct modifications to the existing intake facilities as necessary to achieve the stated needs. 

DESIGN CRITERIA AND ASSUMPTIONS

Design criteria and assumptions provide the framework that guide the development and design of the modifications proposed for the existing intake facilities. This section lists the major design criteria and assumptions used in developing the proposed modifications to the existing intake facilities for this project. 

DESIGN CRITERIA

Design criteria were developed early in the project and then summarized in a technical memorandum issued September 24, 1999. These criteria were reviewed by Project team members, City staff, WDFW personnel, and others and then revised accordingly as the conceptual layout for the intake modifications evolved. The following paragraphs list the revised criteria used to develop the recommended intake modifications presented under task 1b.

Intake Screen Operating and Design Criteria

· Screen Type: Cylindrical tee screens (Cook Screen Technologies, US Filter/Johnson Screens, or equal)

· Maximum Diversion Rate: 38.7 cfs (25 MGD)

· Location: New screens would be placed immediately behind the auxiliary gate/headwall structure. The existing intake channel wall downstream of the screens would then be demolished to the point where the intake channel width increases just upstream of the tailrace discharge.

· Number and Size: Four tee screens would be installed, each 28-inch diameter, with a total gross screening area of 137 square feet. This arrangement would provide the necessary screening area (plus a safety factor) to achieve the approach velocity requirements (see fish protection criteria below) at the maximum diversion rate. 

· General Configuration: The tee barrel screens would be rail-mounted on a vertical concrete wall with a wetwell behind. Water would be diverted through the screens and into the wetwell. A means to equalize flow into each screen would be provided.

· Screen Material: Type 304 or 316 stainless steel wedge wire.

· Submergence/Clearance: Screens would be submerged a minimum of two feet below the design low water surface elevation to provide cover necessary to prevent ice formation. Screens would also be positioned with a minimum clearance of two feet from the bottom of the forebay slab.

· Cleaning Method: Air burst backwash, distributed through air headers with multiple discharge nozzles would be installed horizontally within each screen barrel. Control would normally be accomplished automatically via timer.

· Pipe: The existing pipe is 54-inch RCP. Two new RCP lines would be installed to convey water from the new screen intake facilities to the existing screen intake facilities. Gates would be installed at the upstream end of each pipe for isolation. The size of the pipes would be a function of the head, flow, and river stage requirements for gravity feed of the raw water to the WTP. 

· River Level Monitoring: An ultrasonic meter would be installed at the intake to monitor the water level above the intake screens. Level information would be relayed to the WTP Supervisory Control and Data Acquisition (SCADA) system.

· River Turbidity: An on-line turbidimeter would record the turbidity of the river at the intake, and the information would be relayed to the WTP SCADA system.

· Bank and Channel Protection: The highway embankment and structure footings would be armored with rip rap. Rip rap design would be based on the projected river stage corresponding to the mean high water flood flow.

· Frazil Ice: Control and/or mitigation of frazil ice formation would be incorporated into the design as possible. The screens would be designed to be completely submerged at all times.

· Debris: The existing headwall would remain in place to deflect debris and sediment around the new intake screen structure. Relocating the intake upstream of the PacificCorp powerhouse tailrace and Wapatox Canal waste ditch would eliminate the other sources of debris. Debris and sediment that does accumulate in the forebay area would be removed with mechanical equipment working from the turn-out area.

The modifications would also incorporate a fence and gate for site security; aluminum railing along walkways for safety; lighting; and a building to house the air compressor, air receiver tank, monitoring and relay equipment, and electrical components. A paved pull-out would be provided for direct access from U.S. Highway 12. 

Fish Protection Criteria

The new intake screens would be designed to achieve the current screening regulations for water diversions as required by Washington State Law (RCW 77.16.220, RCW 75.20.040, and RCW 75.20.061) and as provided in guidance from the NMFS. The following items summarize the major criteria:

· Approach Velocity: 0.4 feet per second (maximum) as measured perpendicular to and approximately three inches in front of the screen face.

· Minimum Gross Screen Area: Maximum diverted flow (in cfs) divided by the approach velocity (in fps)

· Maximum Screen Slot Opening: 0.087 inches.

· Sweeping Velocity: Equal to or greater than the approach velocity.

· Fish Bypass: A means to move salmonids past screens and return them to the river shall be provided.

· Cleaning: Fish screens shall be automatically cleaned as frequently as necessary to prevent accumulation of debris.

Environmental Objectives

Interim

· Obtain necessary permits.

· Provide regular upstream and downstream water quality monitoring during construction to minimize the opportunity for degrading water quality.

· Specify that Contractor is to provide erosion prevention and sediment control during construction per current industry standards and regulatory requirements.

· Stage and perform construction activities to minimize potential impacts to resident fish, upstream migrants, and downstream migrants.

Long-Term

· Water Quality: Maintain or improve the existing water quality in the river.

· Habitat: Provide habitat enhancement along reach where intake channel wall would be removed using barbs as compatible with highway slope protection requirements. Riparian habitat enhancement (such as planting of willows to enhance bank stability and provide shading) will be also be completed and maintained as per specific WDFW recommendations.

· Aesthetics: Reduce the overall footprint of the existing intake facilities within the mean high water mark of the river to improve the look of the facilities. 

ASSUMPTIONS

The design criteria presented in the preceding subsection cover the majority of items necessary for developing the intake modifications. Uncertainties regarding some characteristics of the Naches River and PacificCorp’s involvement with the project require that several assumptions be made. The major assumptions made for this project consist of the following:

· River Stage: No quantitative data are available on river stage elevations in the vicinity of the intake facilities. As such, the following assumptions were made with respect to river stage elevations:

1. Design low water surface elevation at new intake location: 1344.0 feet (the apparent design low water surface of the auxiliary gate/headwalls structure per the original design.

2. Design “normal” high water surface elevation at new intake location: 1350.0 feet (the elevation at which river flows overtop the intake channel wall).

3. Water surface drop to fish bypass outfall: 0.003 percent (based on channel slope design in reach per Record Drawings).

· River Bend Meandering: The Naches River immediately upstream of the auxiliary intake gate/headwall structure meanders through a series of alternating bends before flowing into the long riffle adjacent to the intake channel. These bends have the potential to meander over time or perhaps even isolate the intake from the main river channel flow if high flows cut a new river channel away from the intake. It is assumed that the City would be allowed to take emergency action should these conditions occur in the future to ensure that the river flow is always routed past the modified intake facilities. 

PacificCorp Tailrace Isolation: It is proposed that the existing intake channel wall be demolished upstream of the point where it widens and the powerhouse tailrace enters the channel. A new headwall is proposed for construction at this location to isolate the tailrace from the river channel so that the existing spillway/gate structure becomes the only location where the river water and tailrace water combine. It is assumed that any additional modifications necessary with respect to isolating the tailrace or distributing the flow from the tailrace will be the responsibility of PacificCorp. It is further assumed that PacificCorp will become responsible for operating and maintaining the spillway gate structure.

c. Rationale and significance to Regional Programs
NWPPC 1994 AND 2000 FISH AND WILDLIFE PROGRAMS

The 2000 Fish and Wildlife Program identifies under "Habitat Strategies" the need for off-site mitigation:

"Changes in the hydrosystem are unlikely within the next few years to fully mitigate impacts to fish and wildlife.  However, the Northwest Power Act allows off-site mitigation for fish and wildlife populations affected by the hydrosystem.  Because some of the greatest opportunities for improvement lie outside the immediate area of the hydrosystem --- in the tributaries and subbasins off the mainstem of the Columbia and Snake Rivers --- this program seeks habitat improvements outside the hydrosystem as a means of off-setting some of the impacts of the hydrosystem."  (page 25)

This work constitutes off-site mitigation/enhancement in the Yakima River Basin which was described in the 1994 Fish and Wildlife Program as follows: 

"The increased fish runs recorded in 1986 underscore the Yakima River's potential as one of the most promising areas for off-site enhancement in the Columbia River Basin." (Section 7.11)

The 2000 Program further states:

"Restore ecosystems, not just single species: Increasing the abundance of single populations may not, by itself, result in long-term recovery.  Restoration efforts must focus on restoring habitats and developing ecosystem conditions and functions that will allow for expanding and maintaining a diversity within, and among, species in order to sustain a system of robust populations in the face of environmental variation." (page 26)

This work ultimately will result in the protection of all fish, including ESA listed and non-listed resident and anadromous salmonids as well as resident non-salmonids, from lethal passage through the Water Treatment Plant.  This project will also improve ecosystem function through riparian and instream channel improvements as detailed elsewhere in this proposal and is therefore generally consistent with the habitat based ecosystem approach to salmon recovery in the Columbia Basin which forms the foundation of the 2000 Fish and Wildlife Program..

In addition, under "IX. Transition Provisions" of the 2000 Fish and Wildlife Program:

"Continuation of existing measures: Unless specifically stated otherwise, all measures not directly superseded by this program will continue to have force and effect until (a) a subbasin plan has been adopted by the Council for the subbasin in which the project is located (or, for research and mainstem measures, a research or mainstem plan); (b) the measure has been specifically repealed in a subsequent rulemaking; or (c) three years have elapsed following the final approval of this program, whichever occurs first." (page 76)

Measures in the 1994 Columbia River Basin Fish and Wildlife Program which do not appear to be superceded by the 2000 program or specifically repealed by a subsequent rulemaking include: 

Section 7.10 Provide Passage and Protective Screens on Tributaries.  This section specifically recognizes " Installation of new facilities on unscreened diversions and repair or upgrade of older facilities has accelerated since 1992, but many projects remain to be completed.  Unscreened or poorly screened diversions result in the loss of many juvenile salmon and steelhead that have survived the rigors of natural rearing only to be killed at the beginning of their journey to the ocean. This effort has a high probability of reducing salmon and steelhead mortality and will require the use of all available resources for funding, design, construction, and installation."  

The Naches WTP is an unscreened diversion in need of screen installation. Likewise, this effort has a high probability of reducing salmon and steelhead, mortality. 

Further, under Section 7.10A Update Priorities and Continue to Fund and Implement an Accelerated Screening and Passage Program.  Subsection 7.10A.1 …"The Yakima Fish Passage Technical Work Groups are to recommend project priorities within their area of concern to the oversight committee.  They also should work with the entity constructing the diversion screens and passage facilities to ensure that facilities are constructed according to the prescribed criteria and that the necessary project evaluation is designed and implemented.  In the case of large projects, this may include the following:

1. Establish written operating criteria; 

2. Develop preliminary designs;

3. See that necessary permit processes are carried out;

4. Make certain private landowner and public concerns are addressed;

5. Review detailed designs to ensure that biological and engineering criteria are met;

6. Monitor construction phases;

7. Monitor operation and maintenance phases in compliance with criteria and recommended corrective actions if necessary; and

8. Conduct project evaluations"

The Naches WTP Screening Project is a large project and follows the procedure prescribed above.  Element 1 has been accomplished through integration of formal fish screening criteria as provided by NMFS and WDFW.  Element 2 has been accomplished via completion of  a pre-design report developed through cooperative interaction with the Technical Advisory Committee (TAC) for this project. Provisions have been made to secure all necessary permits (element 3) and address landowner and/or public concerns (element 4).  Elements 5 and 6 will be completed through future coordination with the TAC.  Elements 7 and 8 will be conducted by WDFW as part of routine diversion screen maintenance, monitoring, and evaluation activities for the Yakima River Basin.

Under Subsection 7.11.B.1 the Bonneville Power Administration is directed to:

"After consultation with the fish and wildlife agencies, the tribes and the Bureau of Reclamation, and upon approval by the Council, implement needed fish passage improvements at irrigation diversion dams, canals, and ditches in the basin." 

The screening project proposed for the Naches WTP is consistent with this general directive.  

Under Subsection 7.11B.3: " The Yakama Indian Nation and the fishery agencies should continue to make efforts to secure cost-sharing funding for the construction of Yakima Basin fish passage facilities."

We note here that the City of Yakima will provide both cash and in-kind cost sharing for the Naches WTP screening project.

YAKIMA SUBBASIN SUMMARY

"Objective 12 Maintain existing fish passage facilities and screens, construct fish

passage where existing man caused barriers impede or prevent fish passage, and fabricate and construct fish screening facilities as necessary to protect the fisheries resources…..  

The City of Yakima participated in the Yakima Subbasin Summary process.  The Naches WTP Screening Project is consistent with Objective 12 and Strategies 3 and 5.  

Strategy 3 Enforce existing state fish passage and screen requirement

regulations….

Strategy 5 Coordinate with the USBR and other entities regarding the

finalization of remaining Phase II screening facilities, and the

scheduling, fabrication, and construction of potential Phase III

screening facilities."  (pages 324-25)

In addition to being consistent with the Objectives and Strategies, the Naches WTP Screening  Project addresses needs as identified in the Yakima Subbasin Summary and is further identified as a specific need under the Fish and Wildlife Needs Section.

"Restore access to historical production areas to all life stages of resident and anadromous salmonids.

Upstream and downstream migration of salmon, steelhead and resident fish is blocked or

impeded at numerous locations by diversion dams, culverts and other structures. In

addition, irrigation withdrawals dewater certain tributaries to the extent that passage of all  life stages is hindered or totally precluded. Resolution of this need will require actions such as: Installation, maintenance and evaluation of fishways and screens, installation or improvement of culverts, measures that make provision for sufficient instream flows for adult passage and juvenile rearing, and renovating existing fishways to reduce passage delays. Impaired homing of adult salmonids can also be considered an access issue. The homing of several species of anadromous salmonids in the Yakima Subbasin is impaired by false attraction to operations spills from irrigation canals carrying water from the upper basin. Other locations in the subbasin also present similar false attraction issues for different reasons.  Individual action items submitted by various contributing organizations and agencies that address this need include the following:

• Screen diversions from Yakima River tributaries. Priority should be placed on screens

within stream reaches presently accessible to anadromous fish and proceed upstream in

advance of passage projects as described above. (NMFS)(YN)

• Properly screen all remaining major water diversions on Yakima River Basin tributaries where fish or habitat may be affected by diversions and barriers. This effort generally referred to as Phase III. USBOR led the Phase I and Phase II efforts to properly screen all major water diversions on the mainstem Yakima River and in some of the tributaries. Phase III continues this effort. Phase III collaborators include the USBOR, WDFW, Yakima Nation, Conservation Districts (KCCD, NYCD), the KCWP and its members (Kittitas Reclamation District, Cascade Irrigation District, Ellensburg Water Company, Westside Irrigation Company, individual water rights holders and other water suppliers providing irrigation water for more than 90,000 acres in Kittitas County). In addition, individual diverters on tributaries and smaller irrigation entities will become involved as this process evolves. More than 50 individuals and irrigation entities have already stepped forward, indicating their desire to properly screen and provide for fish passage. (BOR) (YN) (WDFW) (Conservation Districts)

• Work with other entities to provide passage for anadromous fish in Yakima basin

tributaries; identify fish barriers or unscreened diversions; and develop solutions that

allow for fish passage. (BOR)

• Prevent fish mortalities, including those of ESA-listed salmonids, caused by the Naches River Water Treatment Plant intake systems. (City of Yakima)" (pages 354-6)

NMFS 2000 FCRPS BIOLOGICAL OPINION

Under Section 9.6 "Measures to Avoid Jeopardy" , the Biological Opinion calls for offsite mitigation :

9.6.1 Hydro Measures

9.6.1.1 Overview

"Operational and structural fish passage improvements at FCRPS projects are proposed to increase the survival of listed fish. This section describes the specific hydro measures that NMFS has determined, based on the best scientific information, to be as follows:
…Sufficient to result in a high likelihood of survival and a moderate-to-high likelihood of

recovery, combined with offsite mitigation defined in Sections 9.6.2, 9.6.3, and 9.6.4 of

this biological opinion and with other improvements affecting the listed species described

in the Basinwide Recovery Strategy."
Section 9.6.2.1 under 9.6.2 (Habitat Actions) details offsite mitigation actions related to tributary habitat 

9.6.2 Habitat Actions

9.6.2.1 Actions Related to Tributary Habitat

"When related to the basic habitat needs of listed anadromous fish, tributary habitat efforts have the following objectives: ……

Passage and diversion improvements—address in-stream obstructions and diversions that interfere with or harm listed species.
The Naches WTP Screening Project is consistent with meeting diversion improvement objectives  as defined in the BIOP by the NMFS.

In addition, this project is consistent with the overall objective as indicated in RPA Action 149  as applies to screening problems in the Yakima Subbasin. "…The objective of this action is to restore flows needed to avoid jeopardy to listed species, screen all diversions, and resolve all passage obstructions within 10 years of initiating work in each subbasin…"
"Action 149: BOR shall initiate programs in three priority subbasins (identified in the

Basinwide Recovery Strategy) per year over 5 years, in coordination with NMFS,

FWS, the states and others, to address all flow, passage, and screening problems

in each subbasin over 10 years. The Corps shall implement demonstration

projects to improve habitat in subbasins where water-diversion-related problems could cause take of listed species. Under the NWPPC program, BPA addresses

passage, screening, and flow problems, where they are not the responsibility of

others. BPA expects to expand on these measures in coordination with the

NWPPC process to complement BOR actions described in the action above.

The Federal agencies have identified priority subbasins where addressing flow, passage, and screening problems could produce short-term benefits. This action initiates immediate work in three such subbasins per year, beginning in the first year with the Lemhi, Upper John Day, and Methow subbasins. Subbasins to be addressed in subsequent years will be determined in the annual and 5-year implementation plans. NMFS will consider the level of risk to individual ESUs and spawning aggregations in the establishment of priorities for subsequent years. At the end of 5 years, work will be underway in at least 15 subbasins. The objective of this action is to restore flows needed to avoid jeopardy to listed species, screen all diversions, and resolve all passage obstructions within 10 years of initiating work in each subbasin. BOR is the lead agency

for these initiatives and will facilitate their implementation. In addition, recognizing the critical importance of starting this work quickly, BPA will expand on measures under the NWPPC program to complement BOR’s action. To support this work, NMFS will supply BOR with passage and screening criteria and one or more methodologies for determining instream flows that will satisfy ESA requirements." 

BPA High Priority Proposal 

This project was originally submitted under the BPA FY2001 High Priority Proposal solicitation (project # 23044)  and received a "Good Faith Recommendation" (category B) from the Independent Scientific Review Panel (ISRP) and an "expedite funding" ("A" rating) from the Columbia Basin Fish and Wildlife Authority (CBFWA).  ISRP raised concerns that the project inadequately specified benefits to fish.  We responded to this concern by noting that although mortality of salmonids due to entrainment into the WTP intake system has not been quantified, complete exclusion of fish from the intake system will benefit both listed and non-listed salmonids as well as resident fish. Both ISRP and CBFWA indicated that the proposal raised "in lieu" questions.  Our most recent understanding was that upon NWPPC staff review, funding of this project was determined to be consistent with BPA obligations. Due to budgetary constraints, this project did not receive funding under the FY01 High Priority Proposal solicitation and is therefore being resubmitted under the current solicitation.  

d. Relationships to other projects 
 The proposed project serves to improve salmonid habitat and survival and therefore complements the ongoing Yakima watershed habitat restoration and salmon recovery efforts of the following programs/projects:

The Tribal Recovery Plan (TRP) - Managed by the Columbia River Inter-Tribal Fish Commission (CRITFC), this largely BPA funded effort seeks to rebuild salmonid populations in the Columbia Basin including the Yakima River system.

· The Yakima Klickitat Fisheries Project (YKFP) - This BPA funded project under the TRP is ongoing and to date has allocated millions of dollars in salmon recovery efforts in the Yakima River Basin.

The Yakima River Basin Water Enhancement Program (YRBWEP) - Managed by Bureau of Reclamation, this is another salmon recovery program and is responsible for conserving fish habitat, largely through the maintenance of instream flows, while satisfying irrigation needs.

Fish Passage and Protective Facilities Phase 2 - Yakima River Basin - This ongoing BPA funded program is implemented largely by the U.S. Bureau of Reclamation and the Washington Department of Fish and Wildlife with the objective of providing fish screening facilities for 66 water diversion sites in the Yakima Basin. 

The Governor's Salmon Recovery Program - Based upon the1998 Salmon Recovery Planning Act, this program states as an ultimate statewide goal to restore salmon, steelhead, and trout populations to healthy and harvestable levels and improve habitats on which fish rely.  

· Tri-Counties Planning Unit - Formed under the Salmon Recovery Planning Act (ESHB 2496), Watershed Planning Act (ESHB 2514), this unit is one of two groups responsible for local implementation of the Governor's Salmon Recovery Program in the Yakima River Basin.

· Yakima Lead Entity- Formed under Salmon Recovery Funding Act (2E2SSB 5595), this is the second of two groups responsible for local implementation of the Governor's Salmon Recovery Program in the Yakima River Basin.

Additionally, the Naches Water Treatment Plant Intake Modification was one of 63 projects recommended for implementation in the Yakima Basin Water Investment Action Agenda (Waldo 2000). Below are excerpts from the cover letter from James C. Waldo (Gordon Thomas Honeywell) to Washington State Governor Gary Locke describing the purpose of the action agenda, the contributing entities, and the relationship to BPA\NWPPC programs.    

“In August, you asked that we prepare a proposed water investment action agenda for the Yakima Basin to substantially improve water supply, water quality and fish benefits, while reducing conflicts among water users.  Attached are our final recommendations on an action agenda for your consideration.  We have also kept Senator Gorton and the rest of the Congressional Delegation, the legislators from the area, the Northwest Power Planning Council, and the Bonneville Power Administration informed of our activities and will be forwarding our recommended action agenda to them as well. 

In preparing this action agenda, we worked with the cities, counties, conservation districts, irrigation districts, Tri-County Water Resource Agency, state agencies, the Yakama Nation, the Bureau of Reclamation and staff from the Bonneville Power Administration.  We asked all of them to submit proposals that would address the three goals of improving water quality, fisheries habitat and water system supply and reliability.  Their proposed projects were circulated in a draft report to the same broad cross-section of governments….” 

“…In preparing our recommendations we paid careful attention to ensure they would be consistent with and compatible with the federal planning effort done under the federal Yakima River Basin Water Enhancement Project Act, the planning done to date under the state 2514 process, projects previously funded by BPA, and the fisheries and planning ideas from the Yakama Nation….

“…The Yakima Basin is second only to the Snake River Basin in importance to in the Columbia River system.  This action agenda will play a key role for BPA in accomplishing its off-site mitigation responsibilities and in implementing the NWPPC ecosystem approach...” (Waldo and Mirk 2000).

Environmental Protection Agency (EPA) Clean Water Act – The proposed project will result in some (albeit small) net positive improvements in Naches River water quality which is currently listed as a 303(d) stream .

The Naches River is currently listed as a 303d stream due to excursions from pH, silver, and water temperature criteria. Completion of this project will result in the demolition of the auxiliary water intake channel wall which currently results in the impoundment of water within the auxiliary intake channel (approximately 500 feet in length).  Elimination of this existing condition and return of this area to a free flowing state as well as riparian habitat enhancement (shading) will reduce water warming and may possibly result in favorable pH changes (due to changes in aquatic vegetation composition) as well. The net benefit to Naches River water quality is expected to be positive but not of great magnitude.

General Endangered Species Act Response/Compliance - In general, all programs/projects listed above serve or are consistent with recovery efforts for listed steelhead (NMFS) and bull trout (USFWS) in the Yakima River Basin. The proposed project is likewise consistent with these efforts.  

Project Coordination

A Technical Advisory Committee (TAC) was assembled to guide the pre-design phase of this project.  Similarly, a TAC will again be assembled to participate in the final design phase.  City of Yakima and Carollo Engineers staff as well as other subcontractors engaged in the project will participate in the TAC.  In addition, invitations will be extended to the Washington Department of Fish and Wildlife, National Marine Fisheries Service, United States Fish and Wildlife Service, United States Bureau of Reclamation, Yakama Nation, and PacifiCorp personnel.  The function of the TAC will be to guide the final design phase of the project to: 1) ensure that fish screening and Endangered Species Act compliance criteria are met and 2) that all project design options are explored such that the most cost effective alternative is selected.           

Permits

Permits required to conduct this work which will be completed are: USFWS and NMFS Endangered Species Compliance Permits, U.S. Army Corps of Engineers Dredge/Fill Permit, Washington Department of Fish and Wildlife Hydraulics Project Approval (HPA), Shoreline Permit (Yakima County), Section 401 Water Quality Certification (DOE), Joint Aquatic Resources Permit Application (JARPA) and associated environmental checklist under the State Environmental Policy Act (SEPA).  A right of way use agreement also exists with the State of Washington (current landowner) and is on file with the Washington State Department of Transportation (WSDOT).  A Traffic Control Plan for the work zone adjacent to state highway 12 will also be completed in accordance with WSDOT requirements.      

e. Project history (for ongoing projects) 

NA – New Project

f. Proposal objectives, tasks and methods
Objective 1. Modify Naches River Water Treatment Plant (WTP) raw water intake to provide adequate screening for the protection of salmonids.  This is a non-research project and is intended to correct deficiencies in the existing  raw water intake system to eliminate morality of listed and non-listed salmonids (and resident fish) due to passage of juvenile fish into a lethal environment and false attraction and entrapment of adult steelhead which occur under existing conditions (biological objective = 0 mortality).  The overall vision of this project is to create a permanent intake system complete with fish screening and bypass facilities in accordance with state and federal law relative to screening criteria necessary to eliminate bull trout, steelhead, coho, and spring chinook mortalities and thereby assist in the overall salmonid recovery efforts in the Yakima Basin.  In addition, improvement to both riverine and riparian habitat and the creation/connection of additional riverine habitat in the project area will be accomplished through this work. Completion of the construction (final) phase of this project is anticipated to be by December of year 2002. 
Task 1a.  Final Engineering Design/Project Oversight. Specific work requiring funding under Task 1a are permit completion and submittal, geotechnical study, preparation and review of 50%, 95%, and final plans/specifications, and overall project administration and management throughout the design and construction phases.

Task 1b.  Construction phase of Naches WTP intake system. This phase includes the modification to the auxiliary intake gate/headwall structure, rock groin, intake channel wall, tailrace headwall, installation of. tee barrel screen structure, fish bypass system, intake pipelines, and highway slope armoring and river bank enhancement in the project area.
PROPOSED INTAKE MODIFICATIONS

The process to develop the recommended intake modifications involved several iterations in laying out the concept and incorporated input from a number of Agency, City, and Project Team personnel. The following summarizes the sequence of events leading up to this report, presents the recommended layout for the intake modifications, discusses the results of hydraulic modeling, and outlines operating and maintenance issues associated with the recommended intake modifications. 

CONCEPT DEVELOPMENT

The recommended intake modifications have progressed from an initial conceptual layout to a preliminary layout and finally to the recommended predesign layout. Criteria for fish screening requirements, operations and maintenance goals, environmental objectives, cost considerations, and other evaluation factors guided the concept development process. The conceptual layout was prepared in September 1999 after conversations and a site visit with City personnel and John Easterbrooks of the WDFW. This layout was routed to City and Agency personnel and Project Team Members for review, and a Project Workshop was then held on October 7, 1999 to develop and refine the conceptual layout. The conceptual layout was revised into a preliminary layout based on comments received and refined understandings gained at the Workshop. The preliminary layout was presented to Agency personnel at the January 6, 2000 Fish Passage Workgroup meeting and then to Project Team Members. Comments received from the NMFS and Project Team Members were used to develop the recommended predesign layout.

RECOMMENDED PREDESIGN LAYOUT

The recommended predesign layout incorporates several new elements into the existing facilities to provide a new intake system that achieves the design criteria in a cost-effective manner while minimizing impacts to the existing river environment and WTP operations. The elements of the new layout would include the following:

· Auxiliary Intake Gate/Headwall Structure (Existing structure to be modified)

· Tee Barrel Screen Structure (New construction)

· Fish Bypass System (New construction)

· Rock Groin across the Naches River (Existing structure to be supplemented)

· Intake Pipelines to Existing Intake Screen Structure (New construction)

· Intake Channel Wall and Tailrace Headwall (Demolition of a portion of existing wall and construction of new headwall)

· Highway Slope/Structure Armoring and River Bank Enhancement (New construction)

· Spillway/Gate Structure (Existing structure to remain as is)

· Intake Screen Structure (Existing structure to be modified)

· Raw Water Pipeline (Existing pipeline to remain as is)

The following paragraphs discuss each element in detail. Figure 5-1 is a plan view of the recommended intake modifications. 
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Existing Auxiliary Intake Gate/Headwall Structure

The existing auxiliary intake gate/headwall structure appears to be in good condition and would require only minor changes under the recommended inlet modifications. An inlet into the forebay area of the new tee barrel screen structure would be created just downstream of the auxiliary intake gate/headwall structure. The inlet would be fitted with stop logs to allow operators to adjust the level at which water is withdrawn from the river. The auxiliary intake gate/headwall structure would then function to minimize debris, sediment, and ice in the river from flowing into the new inlet. The existing slide gates would normally remain closed, but could be opened to augment water flow into the forebay on occasion. Modifications to the existing structure would consist of the following:

· Construction of piers or other means of support under the foundation if necessary to support the structure in conjunction with construction of the new forebay. A geotechnical study would be required during design to determine the need for additional support at the structure. 

· Armoring the foundation on the river side of the structure with additional rip rap.

· Re-coating the slide gate floor stand operators 

· Refurbishing the gate slides and seals. 

Tee Barrel Screen Structure

The new tee barrel screen structure would become the primary point of diversion for the WTP, relegating the existing screen intake structure to an emergency diversion location. The new structure would have four 28-inch diameter tee barrel screens rail-mounted on the front face of a wetwell. The gross screening area of the barrels would be 137 square feet. 

Water would be routed into the forebay area from the new inlet located immediately downstream of the auxiliary gate/headwall structure and would then be diverted through the screens, into the wetwell behind, and then through the new pipelines to the existing screen intake structure. The required sweeping velocity would be maintained past the new screens by routing water through the fish bypass system (described below). The forebay would decrease in cross sectional area going from the first screen to the last screen to maintain water velocities at a relatively constant rate at or above the required sweeping velocities. Slide gates would be placed behind each new screen to provide the ability to equalize flow through the screens and to provide the opportunity to isolate a screen for maintenance. The inlet to the forebay would be equipped with stop log guides so that the structure could be isolated from the river channel for maintenance and to provide the ability to adjust the sill height going into the forebay. The inlet width would be 10 feet to limit inlet velocities (for a withdrawal rate of 25 MGD) to 1.5 fps at a river stage elevation of 1344.0 and 0.5 fps at a river stage elevation of 1350.0. This configuration provides an opportunity to minimize the potential for sediment and bed material to be transported into the facility. The following items would also be incorporated into the new structure design:

· Each screen would include an air-burst backwash system designed to operate automatically off a timer or by hand. An air compressor, receiver, and solenoid valves would be used to provide the necessary air burst to each screen. Air piping would be stainless steel. The air burst system components and controls would be located in a small enclosure placed in the pull-out area. A small heater would be installed in the enclosure to protect the equipment. Lighting would also be provided. 

· A raw water turbidimeter would be installed in the enclosure for the air burst system. It would draw water from the screen wetwell and relay the turbidity values to the WTP.

· An ultrasonic level probe would be installed to record river stage elevation in the forebay. The probe would be mounted on the wetwell wall, and the transmitter and control components would be installed in the enclosure. Level information would be relayed to the WTP.

· A paved pull-out off the highway would be constructed. The pull-out would extend to the top deck of the wetwell and would be sloped for drainage. 

· A new chain link fence would be placed around the new structure to prevent unauthorized entry.

· Hand railing would be placed on top of the water-facing walls of the structure.

· A portable hoist that could be mounted above each tee barrel would be provided so that the barrels could be pulled up the rails and accessed for maintenance, repair, and inspection. This would also facilitate the removal of sediment and debris that could accumulate in the forebay.

· A pole-mounted light with a photocontrol sensor would be installed in the pull-out area to provide exterior illumination.

· A stainless steel hatch and ladder would be constructed for access into the wetwell. The hatch would be designed for H-20 traffic loadings.

· A thimble with a blind flange on the wetwell side would be installed at a centerline elevation 5.0 feet above the centerline elevation each tee barrels. These would provide alternative elevations to locate the tee barrels in the future if sedimentation or other problems develop at the design tee barrel centerline elevations of 1340.67 feet. The use of these locations would be subject to river stage elevation constraints and would require slight modifications to the rails and the slide gates. 

· Rip rap would be placed on the downstream side of the structure for armoring.

Figure 5-2 provides a plan view of the new structures.
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Fish Bypass System

The fish bypass system would be used to move fish that enter the forebay area of new tee barrel screen structure past the screens and return them to the river channel downstream of the structure. The system would consist of a ten foot wide entrance that would be equipped with an adjustable weir so that the height of the entrance could be adjusted from the top deck via a hand-wheel operator to vary bypass flow rates. The invert of the forebay would slope up to the entrance at a 

constant rate, and granular fill would be placed between the entrance and the auxiliary intake gate/headwall structure to minimize areas of no-flow in the forebay. A 30-inch diameter RCP line would extend from the entrance to a discharge point located approximately 480 feet downstream in front of the new tailrace headwall. The pipeline would have a continuous slope of about 0.003 percent (the slope of the existing inlet channel in this reach) from the floor of the bypass entrance to the outlet. The discharge would be completely submerged in the river, and the pipeline would be designed to flow full at the expected range of flow/head conditions. The pipeline would be designed with long-radius fittings with a radius of curvature greater than or equal to 5.0 to minimize the potential for debris clogging. A design flow rate of 12 cfs would provide for velocities in the pipe greater than the required 2.0 fps and would also achieve adequate sweeping velocities in the screen forebay area.

Rock Groin

Much of the rock in the existing rock groin, or weir, has been washed away. Several large diameter pieces of rip rap do remain however. The groin would be supplemented with additional rock in order to raise the minimum water surface elevation at the new intake structure back up to the original design elevation of 1344.0. The rock used to supplement the groin will be designed according to guidelines provided in the Hydraulic Design of Flood Control Channels (USACE 1991) for a water elevation of 1350.0, the design high water surface elevation. It will be keyed into the existing rock and the bed of the river to minimize the potential for it to wash away. The 20 foot wide low flow channel next to the intake structure will be maintained to provide for adequate fish passage and to direct flow to the inlet structure at low flows. 

New Intake Pipelines

Two new pipelines would route screened water from the new tee barrel screen structure down to the existing screen intake structure, a distance of approximately 970 feet (pipe length). Each pipeline would begin at the downstream end of the new wetwell and would be equipped with a sluice gate at that location for isolation. They would be constructed of reinforced concrete pipe (RCP). The pipelines would be located within the existing intake channel area between the toe of the highway fill slope and the inside edge of footing for the intake channel wall. The top of the pipes would be covered with a concrete cap and the intake wall footing would be left in place to protect the pipe from the river. The pipes would be concrete encased as they crossed under the powerhouse tailrace and the Wapatox Canal waste ditch. They would terminate in the west wall of the existing intake screen structure behind the existing traveling water screen. The pipelines would be placed at a consistent adverse slope from an invert elevation of 1336.0 feet at the new wetwell to an invert elevation of 1337.0 feet at the existing inlet. This would facilitate maintenance for the lines.

Intake Channel Wall and Tailrace Headwall

The existing intake channel wall would be demolished from the downstream side of the auxiliary gate/head structure to the point where the intake channel width increases just upstream of the powerhouse tailrace discharge, a distance of approximately 500 feet. Removing the wall through this reach would increase the river channel width by about 15 feet at the bed of the river. The footing of the wall would remain to provide stability for the toe of the armored highway slope and to protect the new pipelines. A new headwall would be constructed at the downstream end of the demolition to tie the remaining intake channel wall downstream into the highway slope for isolating the tailrace discharge from the river channel. The top of wall would be set at elevation 1350.0 to match the top of wall elevation of the existing wall. The wall would be constructed at an angle to the river to reduce scour potential at the head end and would be armored with rip rap. 

Highway Slope Armoring and River Bank Enhancement

Removing a portion of the inlet channel wall would expose the highway fill slope to the river channel flows. Given the need to protect the fill slope and the pipes to be buried within it, additional armoring would need to be installed along the slope to prevent erosion. At the same time, the potential to enhance the bank habitat, such as riparian vegetation planting per WDFW recommendations, would be presented. Specific riparian bank enhancement will be coordinated with WDFW Habitat Program staff. The construction of barbs at several locations along this reach, in conjunction with rip rap armoring in between each barb, could provide for habitat enhancement as well as slope protection. Barbs are low elevation projections constructed of rip rap that extend from the bank at an upstream angle. They function to create channel roughness that in turn forms low energy environments that provide micro-habitat for fish and other aquatic species. Vegetative recruitment into these areas can often occur over time. The barbs would be keyed into the bank. Figure 5-4 shows a typical barb installation. Rip rap would be sized according the guidelines of the Hydraulic Design of Flood Control Channels (USACE 1991). The design and placement of barbs and the slope armoring would have to meet the requirements of the Washington Department of Transportation (WADOT). 
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Existing Intake Screen Structure

The existing intake screen structure would no longer be the primary diversion point for the WTP. The two openings into the intake structure would be isolated by closing the front slide gates. This would isolate the intake structure from the tailrace discharge. The gates could be opened if it becomes necessary to use this location as an emergency intake location in the future. Water diverted through the new intake structure would flow through the new intake pipelines and into the existing intake screen structure behind the traveling water screen. 

Spillway/Gate Structure

The existing spillway/gate structure at the downstream end of the intake facilities would not be modified under this project. Its primary use would be to return the powerhouse tailrace to the river while preventing fish from migrating into the tailrace. The existing gates and racks would remain in place to achieve these functions. It is assumed that maintenance and operation of this facility would become the responsibility of PacificCorp.

Raw Water Pipeline

The existing 54-inch RCP raw water pipeline would not be modified or upgraded as part of this project. 

HYDRAULICS

The existing raw water intake system supplies water to the WTP via gravity flow. A control valve at the WTP is used to control the flow into the plant. The new intake facilities must also be capable of supplying water to the WTP entirely by gravity flow at rates up to 25 MGD. A hydraulic model was created to assess the ability of the new system to achieve this objective.

Modeling was initially performed to determine the minimum water surface elevation in the river necessary to supply up to 25 MGD to the WTP via gravity. Two conditions were varied during the modeling in an attempt to minimize the river level necessary to achieve gravity flow for the varying WTP supply rates while avoiding hydraulic jump conditions in the existing pipeline:

1. New Raw Water Pipeline Diameters: Pipe diameters from 30-inch up to 54-inch were investigated for the two new pipelines.

2. Raw Water Control Valve Position: The position of the existing valve was varied from zero to 100 percent open.

The initial modeling showed that the existing raw water pipeline and appurtenances develop a greater amount of headloss for each flow than any new facilities. As such, the ability to lower the minimum design water surface elevation below 1344.0 feet becomes problematic. The modeling also showed that hydraulic jumps could form in the existing pipeline once the river water surface elevation was reduced to about 1342.0. 

Field data were collected in April 2000 to calibrate the model using measured water surface elevations for a given flow. The field data were collected at a raw water flow of 
13.0 MGD. The model results were similar to the field data using a Manning’s n value of 0.013 for the pipeline friction and adjusting the K value for estimating headloss out of the gate at the downstream end of the existing intake structure. 

A second series of modeling was conducted using the calibrated model. Results from this modeling indicate that 25 MGD can be supplied to the WTP with river water surface elevations at or above elevation 1344.0 using 36-inch diameter pipelines for the new raw water supply lines. This elevation corresponds to the original design water surface for the existing rock weir (per the record drawings). Based on this information, a water surface elevation of 1344.0 was selected for the design low river level. The rock weir would be supplemented to maintain the river level at or above this elevation for the majority of river flows. 

OPERATIONS AND MAINTENANCE

The recommended intake modifications have been configured to reduce the extensive operations and maintenance that is required of the existing facilities. Operations and maintenance for the new facilities would consist of the following major items:

· Diverted flows through each tee barrel should be equalized. This criteria would be checked during start-up to satisfy regulatory requirements, and the performance should be verified on a regular basis. The slide gates behind each screen could be adjusted to equalize the flows as necessary.

· An adequate sweeping velocity should be maintained past the tee barrels. The entrance elevation to the bypass system could be varied with stop logs as necessary to adjust the flow rate into the bypass system which will change the sweeping velocity.

· As directed at the Project Workshop in October, 1999, sediment that collects in the forebay area would be “vactored-out” using the City’s vactor truck. The existing intake gates on the auxiliary intake gate/headwall structure could be opened occasionally to reverse the flow through the forebay area to help remove sediment.

· Air burst backwashes should be automatically initiated at intervals frequent enough to prevent the accumulation of debris on the screens and to keep the differential head below 0.1 feet. 

MONITORING

Monitoring of the fish screen and bypass facilities will be conducted jointly by Washington Department of Fish and Wildlife and City of Yakima staff. Regular daily inspections will be performed to ensure that the system is operating properly and is in compliance with Washington State fish screening criteria. Inspections will be continued as long as the WTP intake facility remains in operation. 

The expected results of this project will be the complete exclusion of fish from the Naches River Water Treatment Plant intake system.     

f. Facilities and equipment
Final design for the proposed project will be completed via subcontract through Carollo Engineers. This engineering firm has the necessary technical expertise and physical resources (computer hardware and software, drafting equipment, etc.,) to complete the final design phase of this project. A subcontractor will be selected by the City of Yakima through the public bidding process to perform the construction phase of the project. Through this process, the construction subcontractor must demonstrate adequate resources to perform the work and will provide the necessary standard heavy equipment (cranes, backhoes, etc.,).  Raw materials (concrete, pipes, fish screens, etc.,) will also be purchased as necessary to complete the construction phase.

g. Facilities and equipment
Final design for the proposed project will be completed via subcontract through Carollo Engineers. This engineering firm has the necessary technical expertise and physical resources (computer hardware and software, drafting equipment, etc.,) to complete the final design phase of this project. A subcontractor will be selected by the City of Yakima through the public bidding process to perform the construction phase of the project. Through this process, the construction subcontractor must demonstrate adequate resources to perform the work and will provide the necessary standard heavy equipment (cranes, backhoes, etc.,).  Raw materials (concrete, pipes, fish screens, etc.,) will also be purchased as necessary to complete the construction phase.   
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Section 10 of 10. Key personnel

1) Name: Alan Dueane Calvin
Organization: City of Yakima

Relationship to Project: Mr. Calvin currently serves as the Water/Irrigation Manager for the City of Yakima and will act as the project manager for this proposed high priority project.  He will be responsible for overall project administration and project oversight. 

Hours/FTE's: 175 hours, 0.08 FTE (in-kind cost share)

Education: Graduated from Billings Senior High, and attended college at Eastern Montana College in Billings Montana. I earned 39 credits in a pre-engineering curriculum at Eastern, but have not completed my degree program. At other times I have studied college level courses in such areas as business law, computer science, marketing and economics. I have also studied civil engineering and advanced mathematics, via correspondence with International Correspondence Schools and have earned 54 continuing education units through their programs.

Professional Experience: 
 1/1996 through the Present: City of Yakima, Yakima, WA.

Water/Irrigation Manager

Have full responsibility, and oversight for the day-to-day operation and maintenance of the Citys water and irrigation systems. Hold Washington Department of Health certification for Water Distribution Manager 3 (WDM3). The domestic water system serves a population of 65,000 citizens. The system includes a 25 MGD surface water treatment plant, with seven employees including plant supervisor, four deep wells capable of supplying 11 MGD, five storage units with a capacity of 32 MGD, two pumping stations with pumps ranging in size from 40 hp to 125 hp. 250 miles of distribution mains - distribution crew of 17 including the supervisor, and 19,600 service connections ranging in size from 3/4" through 12". Also have an administrative staff of four, including an engineer. Additionally have management oversight of a parallel irrigation system serving some 11,000 accounts with untreated surface water, through 106 miles of mains, several small reservoirs, and 25 pump stations - having a permanent crew of seven, including the supervisor.

· Currently functions as the City coordinator for ESA matters, working with city personnel and outside entities.

· Represent the City in the Yakima Basin Tri-County Watershed planning efforts, currently serve as Chairman of the Planning Unit and it’s Steering Committee.

· Participating on an ongoing basis in an effort known as the Eastern Washington Water Summit, as a member of the organizing body and in making presentations on watershed planning and water rights matters.

· Serving on the Governor’s committee evaluating storage opportunities for the State of Washington.

· Served on select committee for State taking an in-depth look at municipal water right issues.

1993 to 1996: City of Yakima, Yakima, WA.
Water/Irrigation Engineer
My primary responsibility involved grant and contract administration. Additionally I served as liaison with various Local, State and Federal agencies. I administered a $4.5 million remedial action grant from the Department of Ecology, whereby the City of Yakima now provides domestic water services to 850 properties in an area of ground water contamination. I had oversight of several consulting firms engaged by the City to provide various engineering services for the Water/Irrigation Division

2/1986 - 12/1992: Huntley Project Irrigation District, Ballantine, MT.

General Manager
Served at the pleasure of a five-man Board of Commissioners. I exercised full authority over all District activities and employees (28,000 acres).  Implemented a completely computerized accounting system, which conforms to all State of Montana budgetary and reporting requirements. Developed and implemented a five-year plan and reconstruction program for the Districts' canals, lateral, diversion dam, access roads, etc.

7/1985 - 1/1986: City of Lewistown, Lewistown, MT

Director of Public Works

Had full responsible for the oversight of departmental budget, engineering, parks, code enforcement, water, sewer and streets. Wrote complete update for the City's Public Works Capital Improvement Program, which included such items as additional water storage facilities, parks, street and alleyway reconstruction, water main reconstruction and expansion, wastewater collection and treatment facilities update.
1975 - 1/1982: Shoshone‑Heart Mountain Irrigation Districts, Powell, WY

Assistant Manager and General Manager
Served a joint board of Directors (10 members, five from each District), I had full authority over Districts activities and employees. Supervised engineers and contractors working in the Rehabilitation and Better program for the Shoshone District throughout this period. 

· Instrumental in the purchase, erection and implementation of concrete pipe manufacturing facility. The implementation of this program enabled the completion of the Districts 8 year old, $8 million R&B program at near the original cost and mileage estimates.

· Designed and obtained approval for a R & B Program for the Heart Mountain Irrigation District, $9.5 million.

· Oversight of the engineering firm (Tudor Engineering) that designed a low-head hydroelectric power plant for installation in the Garland Canal. Assisted in obtaining finances and in negotiations of the power purchase agreement.

· Participated in depth with legal council on behalf of the Districts in the Wind River adjudication (Federal and Indian reserve water rights proceedings).

9/1969 - 3/1973: City of Helena, Helena, MT.

Assistant Director of Urban Renewal/Deputy City Engineer

Assisted in preparation of the Urban Renewal Loan and Grant documents. I had primary responsibility for developing and writing public works segment of the Urban Renewal Plan. I also had additional responsibilities involving the coordination and oversight of consultants working on other segments of the Plan.  I assisted the Director in presentation of the plan to HUD officials at their regional office in San Francisco, CA.

· Assisted businesses evaluate relocation sites in the Renewal Area within the CBD.

· Presented our program to other communities on the process for the development of successful (HUD) Urban Renewal Loan and Grant Applications.

· Wrote the Standard Plans and Specification for the Public Works Department and developed basic form of Contract to be used by the City in all general contracting activities. 

· As Deputy City Engineer, coordinated Consultants and Contractors doing actual design work on the public work segments of the Urban Renewal Program.  I exercised oversight of the Capital Improvement Program of the City.  I did the original layouts for all streets, the water system, and storm sewer systems for the Central Business District. Supervised street and public works projects, and was deeply involved in a new landfill program developed by the City.

From 1959 through 1969 worked at various sub-professional and professional positions with the Montana and Washington Highway Departments. These positions ranged from chainman to acting project engineer.


2) Name: David E. Brown
Organization: City of Yakima

Relationship to Project: Mr. Brown currently serves as the Water Irrigation Engineer for the City of Yakima and will act as the project leader/engineer on behalf of the City of Yakima. He will be responsible for technical oversight including direct oversight of work conducted by subcontractors. 

Hours/FTE's: 350 hours, 0.17 FTE (in-kind cost share)

Education:

Air Force School of Applied Aerospace Sciences; Sheppard Air Force Base, Texas

Water and Wastewater Treatment Course III 13 Weeks October 1972

3700 Technical Training Wing; Sheppard Air Force Base, Texas

Water Plants and Systems Course I 6 Weeks June 1977

3700 Technical Training Wing; Sheppard Air Force Base, Texas

Water Plants and Systems Course II 6 Weeks February 1980

Numerous short courses on Water and Wastewater Treatment, Maintenance, Mathematics, Engineering and Management through out career, on site, at College and correspondence.

Professional Experience: 

Water Irrigation Engineer
July 1996 - Present

City of Yakima Water/Irrigation Division

Yakima, Washington

Responsible for the Capital Improvement Projects for the Division.  Oversee the river diversions and records.  Supervise the division equipment store and the purchase of stock.  Calculate system requirements for fire flows with hydraulic model.  Supervise the clerical staff.  Act as Division Manager during the Managers absence.  Oversee the distribution system maps and records.
Naches River Water Treatment Plant Supervisor

February 1984 - July 1996

City of Yakima Water/Irrigation Division

Yakima, Washington

Responsible for the operation and maintenance of a 25MGD Direct Filtration Water Treatment Plant, river intake structure, four wells (100 - 300 hp), five reservoirs and two booster pump stations with a staff of six operators.  Responsible for insuring compliance with the Safe Drinking Water Act and all State Water Quality Rules.
Water Superintendent

March 1982 - February 1984

City of Fort Benton

Water Division

Fort Benton, Montana

Responsible for operation and maintenance of a 2 MGD Conventional Water Treatment Plant, river intake structure, the water distribution system and three reservoirs with a staff of three operators. Responsible for insuring compliance with the Safe Drinking Water Act and all State Water Quality Rules.
U.S. Air Force

May 1972 - July 1984

Honorable Discharge

Duty stations: Randolph Air Force Base, Texas; Malmstrom Air Force Base, Montana; Lajes Field, Azorés, Portugal.  Duties included: Water and Wastewater Plant Operator, Supervisor, operation of wells, pump stations, swimming pools, maintenance, laboratory, scheduling, water quality and quality control for equipment and personnel.

Other Qualifications:

Certified as a Water Treatment Plant Operator IV and a Water Distribution Manager IV.

Operate and maintain electrical systems, pneumatic controls and pneumatic operated valves.

Project management and construction inspection for:

· Computer - Programmable Logic Controller - Radio SCADA System; including needs analysis, consultant selection, feasibility study, selection of equipment, review of plans and specifications.

· Soda Ash Feed System, including needs analysis, consultant selection, feasibility study, selection of equipment, review of plans and specifications.

· Several Water Main Extensions, including needs analysis, consultant selection, selection of equipment, review of plans and specifications.

· Fluoride Feed System, including needs analysis, consultant selection, selection of equipment, review of plans and specifications.

· Domestic Well, (1170 foot deep) including needs analysis, consultant selection, feasibility study, selection of equipment, review of plans and specifications.

· Raw Water Intake Project, including needs analysis, consultant selection, and feasibility study.

· Repair flood damaged irrigation diversion, including obtaining permits for in river work, consultant selection, contractor selection, and liaison with Fish and Wildlife staff. 

Part time instructor for Washington Environmental Training Resource Center

Appointed to the Washington Water and Wastewater Operator Certification Board of Examiners by Governor Gardner in October 1992.

3) Name: Jim Meyerhofer
Organization: Carollo Engineers 

Relationship to Project:
Under subcontract to the City of Yakima, Mr. Meyerhofer will act as Engineering Project Manager and will have overall responsibility for coordinating project activities, reviewing plans and specifications, and will be involved in various aspects of design.

Hours/FTE's: 160 hours, 0.08FTE

Education:
BS Civil Engineering, Loyola Marymount University, 1987


MS Civil Engineering, University of California, Davis, 1989

Registration:
Professional Engineer (Civil) in Washington, Idaho, California

Professional Experience:

Mr. Meyerhofer has over nine years experience focused on water treatment projects. His experience includes design of new facilities and plant upgrades, pilot plant design and operation, water quality studies, treatment plant evaluation, and construction management. He has worked for the City of Yakima on three previous projects and is familiar with the issues and challenges faced by the City.

Select Project Experience:

· City of Yakima, WA - Intake predesign and permitting: Responsibilities included alternative evaluation, agency coordination, and preliminary engineering design.

· City of Yakima, WA - Filter gallery piping design: Prepared plans and specifications for upgrading piping and appurtenances in the existing plant’s filter pipe gallery.

· SLC Water Conservancy District, UT: Project engineer for the predesign and design of the upgrade of the Southeast Regional 20‑mgd direct filtration water treatment plant to a conventional water treatment plant.

· Vallejo, CA: Resident engineer for the construction management team on the expansion of the Fleming Hill Water Treatment Plant. Involved in bringing new processes on‑line. Also performed field office duties with shop drawing review. His primary inspection responsibility was yard and chemical piping installation but also performed general inspection of structural, architectural, and mechanical details.

4) Name: R. Paul Walker 

Organization: Carollo Engineers

Relationship to Project:
Under subcontract to the City of Yakima, Mr. Walker will act as Project Engineer and will be responsible for overall design and preparation of plans and specifications. He will also perform office engineering during construction.

Hours/FTE's: 600 hours, 0.29 FTE

Education:
BS Civil Engineering, University of Idaho, 1991


ME Civil Engineering, University of Idaho, 1994


MS Fishery Resources, University of Idaho (in progress)




Registration:
Professional Engineer (Civil) in Idaho

Professional Experience:

Mr. Walker is an engineer with Carollo Engineers in Boise, Idaho. Prior to joining Carollo, he spent five years with Montgomery Watson, Inc. He has over seven years of experience in water resources, water treatment, water works, and water quality engineering while working on projects for government, industrial, and municipal clients throughout the United States. He has worked on planning, design, and construction administration for a variety of projects. He is currently working towards completing a degree in Fishery Resources with an emphasis in limnology/stream ecology.

Select Project Experience:

· City of Yakima, WA: Intake predesign and permitting – Responsibilities included alternative evaluation, agency coordination, and preliminary engineering design.

· Glenns Ferry, ID: Evaluation of intake alternatives, preparation of conceptual design, cost estimates.

· Beaver Water District, AR: Evaluation of intake upgrade alternatives.

· Lake Oswego, OR: Engineer during construction of three separate projects. Responsible for shop drawing review, RFI responses, review of pay applications, change order evaluation, and general administration of construction contracts.

· Kamas, UT: Design of raceways, hydraulic systems, and in-stream facilities for new fish hatchery for State of Utah.

5) Name: Eugene K. Yaremko 

Organization: Northwest Hydraulic Consultants, Ltd. 

Relationship to Project:
Under subcontract, Mr. Yaremko will act as Technical Advisor and will advise the project team in all aspects of design and will review plans and specifications.

Hours/FTE's: 80 hours, 0.04 FTE

Education:
BS Civil Engineering, University of Alberta, 1963


MS Civil Engineering, University of Alberta, 1966



Registration:
Professional Engineer (Civil)

Professional Experience:

Mr. Yaremko has been a principal of Northwest Hydraulic Consultants Ltd. (NHC) since 1972 and has an extensive background of experience as a senior consultant in river engineering, hydrology, hydraulics, and water resources development. With NHC he has provided specialist advice to a large number of clients throughout western and northern Canada, the lower United States, and Alaska.  He has consulted extensively to the pipeline industry and was recently responsible for managing and providing specialist input to river crossing investigations for the Alliance Pipeline Project. He has experience on several northern pipeline projects, including the Trans Alaska Pipeline, The Alaska Highway Pipeline, the Canadian Arctic Gas Pipeline and the Beaufort Delta Project.
Select Project Experience:

· City of Yakima, WA: Intake predesign and permitting – Performed site evaluations and developed preferred modification plan.

· Associated Engineering Alberta Ltd: Design of water intake on the Peace River for the town of Fairview.
· UMA Engineering Ltd: Design of water intake on Bennett Lake near Carmacks, Yukon Territories.
· Alyeska Pipeline Ltd: Design of water intake to supply pipeline terminal on Mineral Creek at Valdez, Alaska.

· UMA Engineering Ltd: Relocation of Rossdale water intake on the North Saskatchewan River, for city of Edmonton.
· Associated Engineering Alberta Ltd: Design of water intake for the Bearspaw Water Treatment Plant (city of Edmonton).

6) Name: Michael H. Matson

Organization: Raines, Melton & Carella, Inc. 

Relationship to Project:
Under subcontract, Mr. Matson will act as 
Design Engineer and will be responsible for preparation of mechanical and select civil plans and specifications.

Hours/FTE's: 280 hours, 0.13 FTE

Education:
BS Civil Engineering, University of California, Berkeley, 1984

Registration:
Professional Engineer (Civil) in California

Professional Experience:

Mr. Matson has thirteen years of experience in civil engineering and is a registered civil engineer in California.  Throughout his career he has served as project manager and project engineer for numerous multi-discipline engineering projects for a wide range of clients, including local and municipal agencies, military agencies, and private corporations.
Select Project Experience:

· City of Yakima, WA: Intake predesign and permitting – Responsibilities included alternative evaluation, submittal review, and preliminary engineering design.

· Chico, CA: Project engineer for design of the Gorrill Ranch fish ladder and screen facility, a 120 cfs agricultural diversion facility on Butte Creek. He was responsible for the design of the facility as part of a design-build venture and was also a key team member during construction of the facility, serving as design team liaison with the construction team and owner
· Glenn-Colusa Irrigation District (GCID), CA: Project Manager for this fish screen modification project. He was responsible for design of modifications to the existing fish screen facilities for the 3,000 cfs diversion on the Sacramento River.  He oversaw structural and electrical/mechanical improvements, including a new screen cleaning system and new control system for the overall facility
· Brown’s Valley Irrigation District, CA: Project engineer for the design and construction of a 65 cfs fish screen facility for a water diversion on the Yuba River east of Marysville, California. 
· Performed the design of a 250 cfs fish screen facility on Old River in the Sacramento-San Joaquin River delta. He was responsible for developing the screening criteria in conjunction with State and Federal fisheries agencies, and developing a fish screening system that satisfied both the agencies and the client's operations staff. 
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