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EXECUTIVE SUMMARY

Washington State Water Quality Standards (WQS) are defined in Washington Administrative
Code (WAC) Chapter 173-201A, and are administered by the Washington Department of
Ecology (Ecology). Compliance with the total dissolved gas (TDG) standard requires that TDG
not exceed 110% at any point of measurement in any state water body. A dam operator is not
held to the TDG standards when the river flow exceeds the seven-day, 10-year frequency flood
(7Q-10). In addition to allowances for natural flood flows, Ecology has approved a TDG
exemption for Columbia and Snake River dams on a per-application basis (WAC 173-201A-
200(1)(M)(i1)). The exemption allows for the TDG criteria to be adjusted to allow spill for
juvenile fish passage past hydroelectric dams when consistent with an Ecology-approved Gas
Abatement Plan.

On the Columbia and Snake rivers there are three separate standards that are applicable to the
TDG exemption: 1) TDG shall not exceed 125% in the tailrace of a dam, as measured in any
one-hour period; 2) TDG shall not exceed 120% in the tailrace of a dam; and 3) shall not exceed
115% in the forebay of the next dam downstream. Compliance with the latter two standards is
determined using an average of the 12 highest consecutive hourly readings in any 24-hour
period. The increased levels of spill, resulting in elevated TDG levels, are intended to allow
increased fish passage with less harm to anadromous fish populations than what would be caused
by turbine fish passage. Ecology’s scientific basis for the TDG exemption is a risk analysis
conducted by the National Marine Fisheries Service (NMFS; NMFS 2000).

The goal of the 2017 Wells Total Dissolved Gas Abatement Plan (GAP) is to implement a long-
term strategy to achieve compliance with the Washington State WQS criteria for TDG in the
Columbia River at the Wells Hydroelectric Project (Wells Project) while continuing to provide
safe passage for downstream migrating juvenile salmonids. Public Utility District No. 1 of
Douglas County (Douglas PUD), which owns and operates the Wells Project, is submitting this
GAP to Ecology as required for receipt of a TDG exemption at Wells Dam.
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1.0 INTRODUCTION AND BACKGROUND

The 2017 Wells Hydroelectric Project (Wells Project or Project) Gas Abatement Plan (GAP)
provides details on operational and structural measures to be implemented by Public Utility
District No. 1 of Douglas County, Washington (Douglas PUD) at Wells Dam under the Federal
Energy Regulatory Commission (FERC) license for Project No. 2149. These measures are
intended to result in compliance with the modified Washington State water quality standards
(WQS) for total dissolved gas (TDG) allowed under the TDG exemption, provided incoming
water to the Project is in compliance and flows are below the seven-day, 10-year frequency flood
levels (7Q-10: 246 kcfs).

The goal of the 2017 GAP is to implement a long-term strategy to achieve compliance with the
Washington State WQS for TDG in the Columbia River at the Wells Project, while continuing to
provide safe passage for downstream migrating juvenile salmonids via spill. Douglas PUD is the
owner and operator of the Wells Project and is submitting this GAP to the Washington
Department of Ecology (Ecology) for approval as required for receipt of a TDG exemption for
fish passage.

Since 2003, Ecology has approved GAPs and issued TDG exemptions for the Wells Project on
an annual basis. The most recent GAP was approved by Ecology in February 2016. The 2017
GAP contains the following information: Section 1.0 summarizes the background regulatory and
project-specific TDG information at the Wells Project. Sections 2.0 and 3.0 contain proposed
Wells Project operations and activities related to TDG management. Section 4.0 provides a
summary of compliance and physical monitoring plans, quality assurance and quality control
procedures, and reporting.

1.1 Project Description

The Wells Project is located at river mile (RM) 515.6 on the Columbia River in the State of
Washington (Figure 1). Wells Dam is located approximately 30 river miles downstream from
the Chief Joseph Hydroelectric Project, owned and operated by the United States Army Corps of
Engineers (USACE); and 42 miles upstream from the Rocky Reach Hydroelectric Project owned
and operated by Public Utility District No. 1 of Chelan County (Chelan PUD). The nearest town
is Pateros, Washington, which is located approximately 8 miles upstream from Wells Dam.

The Wells Project is the chief generating resource for Douglas PUD. It includes ten generating
units with a nameplate rating of 774,300 kW and a peaking capacity of approximately 840,000
kW. The spillway consists of eleven spill gates that are capable of spilling a total of 1,180
thousand cubic feet per second (kcfs). The crest of the spillway is approximately five and a half
feet above normal tailwater elevation and two feet below tailwater elevation when plant
discharge is 219 kcfs. The design of the Wells Project is unique in that the generating units,
spillways, switchyard, and fish passage facilities were combined into a single structure referred
to as the hydrocombine. Fish passage facilities reside on both sides of the hydrocombine, which
is 1,130 feet long, 168 feet wide, with a dam top elevation of 795 feet above mean sea level
(msl). The Juvenile Bypass System (JBS) was developed by Douglas PUD and uses a barrier
system to modify the intake velocities on all even numbered spillways (2, 4, 6, 8 and 10; see
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Figure 2). The Wells Project is considered a “run-of-the-river” project due to its relatively
limited usable storage capacity.
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Figure 1. Map of the Wells Hydroelectric Project in Central Washington.
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Figure 2. Artistic depiction of Wells Dam and its hydrocombine design. During
juvenile salmon migration Bypass Baffles are inserted on either side of
Fish Bypass Entrances in order to restrict surface flows and direct fish
towards the Bypass Exit. Fish Bypass Entrances provide 4x4 foot
openings in the first 75 feet of the water column and extend to the Bypass
Spillway floor. Turbine intakes begin at approximately 75 feet below the
water surface. Forebay depth is approximately 130 feet. Ten 7urbine
Silos are straddled by 11 bypass exits.

The Wells Reservoir is approximately 30 miles long. The Methow and Okanogan rivers are
tributaries of the Columbia River within the Wells Reservoir. The Wells Project boundary
extends approximately 1.5 miles up the Methow River and approximately 15.5 miles up the
Okanogan River. The surface area of the reservoir is 9,740 acres with a gross storage capacity of
331,200 acre-feet and usable storage of 97,985 acre-feet at the normal maximum water surface
elevation of 781 feet.

1.2 Regulatory Framework

Article 401(a) of the FERC license for the Wells Project requires that the GAP be developed in
consultation with the United States Fish and Wildlife Service (USFWS), Washington State
Department of Fish and Wildlife, Ecology, Confederated Tribes of the Colville Reservation
(Colville Confederated Tribes), Confederated Tribes and Bands of the Yakama Nation, United
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States Bureau of Land Management, and United States Bureau of Indian Affairs. The GAP must
also be developed in consultation with the National Marine Fisheries Service (NMFS) where the
Wells Bypass Operating Plan is integrated with the GAP in order to minimize TDG production
during periods of JBS operation. The Ecology-approved GAP must then be submitted to the
FERC for approval by February 28 of each year as required by the Wells Project license (FERC
license article 401[a]). The GAP is also due to Ecology by February 28 each year (401
Certification 6.7[2][a][i]).

Under the WQS [WAC Chapter 173-201A, Section 200(1)(f)], TDG shall not exceed 110% at
any point of measurement in any state water body. However, the standards exempt dam
operators from this TDG standard when the river flow exceeds the 7Q-10 flow. The 7Q-10 flow
is the highest calculated flow of a running seven consecutive day average, using the daily
average flows that may be seen in a 10-year period. The 7Q-10 total river flow for the Wells
Project was computed using the hydrologic record from 1974 through 1998, coupled with a
statistical analysis to develop the number from 1930 through 1998. These methods follow the
United States Geological Survey (USGS) Bulletin 17B, “Guidelines for Determining Flood Flow
Frequency” and determined that the 7Q-10 flow at Wells Dam is 246,000 cfs (WDOE et. al.
2004).

In addition to allowances for natural flood flows, the TDG criteria may be adjusted to aid fish
passage over hydroelectric dams when consistent with an Ecology-approved GAP (as defined in
subsection ii of Section 200(1)(f)). This plan must be accompanied by fisheries management and
physical and biological monitoring plans. Ecology may approve, on a per application basis, an
exemption to the TDG standard (110%) that allows Columbia and Snake River dam operators to
spill water at projects that often increase TDG beyond 110% but allow for safe juvenile fish
passage through non-turbine passage. The Ecology-approved TDG exemption comprises three
separate criteria:

1. TDG shall not exceed 125% in any one-hour period in the tailrace of a dam;
2. TDG shall not exceed 120% in the tailrace of a dam; and
3. shall not exceed 115% in the forebay of the next dam downstream.

Compliance criteria 2 and 3 above are measured as an average of the 12 highest consecutive
hourly readings in any 24-hour period (12C-High). Ecology’s scientific basis for the TDG
exemption at Columbia and Snake River hydroelectric projects is based on a risk analysis
conducted by the NMFS (NMFS 2000).

1.2.1 Federal Columbia River Power System Above Wells Dam

A significant portion of the Wells Reservoir occupies lands within the boundaries of the Colville
Indian Reservation. Wells Project operations do not affect TDG levels in tribal waters, where
the Colville Confederated Tribes” TDG standard is a maximum of 110%, year-round, at all
locations. This TDG standard is also the U.S. Environmental Protection Agency’s (EPA)
standard for all tribal waters on the Columbia River, from the Canadian border to the Snake
River confluence. TDG levels on the Colville Reservation portion of the mainstem Columbia
River within Wells Reservoir result from the operations of upstream federal dams but in
particular, the USACE’s Chief Joseph Dam (located immediately upstream of Wells Dam) and
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the US Bureau of Reclamation’s Grand Coulee Dam (located immediately upstream of Chief
Joseph Dam).

In 2004, Ecology, the Spokane Tribes of Indians, and the U.S EPA developed a Total Maximum
Daily Load (TMDL) report for TDG in the Mid-Columbia and Lake Roosevelt (Pickett et al.
2004). The document indicates that compliance in the Chief Joseph Dam tailrace is carried out
by Ecology, the Colville Confederated Tribes and EPA. Ecology’s standards differ between
Phase | and Phase Il of implementation of the TMDL with Phase | having identical WA State
WQS TDG criteria during fish passage periods (i.e., TDG exemption criteria) and Phase Il being
73 mm of Hg (or 110% TDG) in the tailrace of Chief Joseph up to the mouth of the Okanogan
River (Pickett et al. 2004). In addition, TDG standards in the tailrace of Chief Joseph Dam are
enforced by the Colville Confederated Tribes, whereby standards are 110% as measured at any
time of year along the reservation boundary, including the Chief Joseph tailrace, and as an
instantaneous measurement (Pickett et al. 2004; Colville Confederated Tribes 2010). Similarly
to 2016, in 2017, the TDG standard in the Chief Joseph and Grand Coulee tailraces are expected
to be 110% year round because Phase | of the TMDL is complete and Phase Il of the TMDL is
officially being implemented®. A spill plan filed by the USACE in July 2015, for the purposes of
modifying the TDG standards to facilitate fish passage at the federal Columbia River dams, did
not include Chief Joseph or Grand Coulee dams as it had in years before 2015. As such,
incoming water and subsequent TDG concentration entering the Wells Project is expected be
<110% year round.

1.2.2 7Q-10 Flood Flows

The 7Q-10 flood flow at the Wells Project is 246.0 kcfs. TDG values are not considered in the
context of WQS compliance when flows at the Project are at or above the 7Q-10 value.

1.2.3 Fish Passage Season and Spill

The juvenile fish passage season as defined in the Wells Habitat Conservation Plan (HCP) runs
from the first of April through to the end of August. Juvenile fish spill at the Wells Project is a
defined action implemented by the HCP Coordinating Committee (CC) and juvenile fish spill at
the project between April 1% and August 31% results in an increase in the survival of downstream
migrating juvenile salmonids by passing fish over the spillways instead of through the turbines.
The HCP requires that fish spill take place during at least 95% of the juvenile fish passage
season and normally fish spill is implemented to cover the middle 99% of the spring and summer
juvenile fish migration. Outside the juvenile fish passage season (September 1* to March 31%),
Douglas PUD intends to remain in compliance with the 110% TDG standard. During the
juvenile fish passage season, Douglas PUD operates within Project constraints toward
compliance with the TDG exemption criteria as detailed in Section 1.2 above. Nothing in these
special conditions allows an impact to existing and characteristic uses.

! The FCRPS annually provides a Spill Priority List that lists a TDG Cap (%) including a 110% standard for CHJ
and GCL Dams. The 2016 version was available at the time of this report but is expected to be similar in 2017. It is
available at the USACE TMT webpage or here http://www.nwd-wc.usace.army.mil/tmt/documents/spill-
priority/Spill-Priority-List_2016 0401 rev.pdf .
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1.2.4 Incoming TDG Levels

During the juvenile fish spill season, TDG concentrations in the Wells Project forebay are
primarily determined by the USACE’s upstream water management activities at Chief Joseph
Dam and the Bureau of Reclamation’s activities at Grand Coulee Dam.

Since the completion of spill deflectors at Chief Joseph Dam in 2008, there has been a significant
increase in the amount of spill at the Chief Joseph Project resulting from wind integration and
transmission congestion issues and operational constraints on the other dams in the Federal
Columbia River Power System (FCRPS). Recent increases in the amount of spill at Chief Joseph
Dam have resulted in a dramatic rise in the volume of supersaturated water entering the Wells
Project. For example, in 2012 Wells Dam received non-compliant water (>110% [EPA and
Colville Confederated Tribes standard]) on 125 days of the 133-day juvenile fish passage season.
This mass influx of supersaturated water has resulted in significantly higher TDG concentrations
observed in the forebay of Wells Dam that often exceeded TDG values of 115%.

1.2.5 Additional 401 Certification Requirements

On May 27, 2010 Douglas PUD filed an application for a new license with the FERC for the
Wells Project. On September 30, 2010, Ecology received an application for a 401 Certification
from Douglas PUD, requested pursuant to the provisions of 33 USC 81341 (8401 of the Clean
Water Act). On September 12, 2011, Douglas PUD withdrew its request and reapplied. On
February 27, 2012, Ecology concluded that the Wells Project, as conditioned by its 401
Certification/Order No. 8981, would comply with all applicable provisions of 33 USC 1311,
1312, 1313, 1316, 1317 and appropriate requirements of Washington State law. The 401
Certification general conditions that are relevant to the GAP and the abatement of TDG under
the TDG exemption are as follows:

e Douglas PUD shall consult with Ecology before it undertakes any change to the Project
or Project operations that might significantly and adversely affect compliance with any
applicable water quality standard (including designated uses) or other appropriate
requirement of state law.

e Copies of the Wells Project 401 Certification and associated permits, licenses, approvals
and other documents shall be kept on site and made readily available for reference by
Douglas PUD, its contractors and consultants, and by Ecology.

e Douglas PUD shall allow Ecology access to inspect the Project and Project records
required under the 401 Certification for the purpose of monitoring compliance with
conditions of the 401 Certification. Access will occur after reasonable notice, except in
emergency circumstances.

e Douglas PUD shall, upon request by Ecology, fully respond to all reasonable requests for
materials to assist Ecology in making determinations under the 401 Certification and any
resulting rulemaking or other process.

e Douglas PUD shall operate the Wells Project in compliance with a GAP approved by
Ecology. By February 28 of each year, Douglas PUD shall submit a GAP to Ecology for
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VII. ]BS Re-Installment Criteria

Once spills of less than 40.0 kcfs are predicted for at least four days, JBS barriers should be re-installed in S6.

I1. Spill Lookup Table

Spillbay Number

Operation Total Spill 53 55 ST 59
I. No Forced Spill 10.0 0.0 0 0 0.0
II. Spill (< 53.0 kcfs), min. 11.0 0.0 0 1.0 0.0
II. Spill (< 53.0 kcfs), max. 53.0 0.0 0 43.0 0.0
1. Spill (> 53.0 kcfs, S6 JBS out), min. 54.0 0.0 0 15.0 31.2 0.0
1. Spill (> 53.0 kcfs, S6 JBS out), max. 93.8 0.0 0 43.0 43.0 0.0
IV. Spill (> 93.8 kcfs, S6 JBS out), min. 96.8 0.0 16.0 30.0 43.0 0.0
IV. Spill (> 93.8 kcfs, S6 JBS out), max. 136.8 0.0 43.0 43.0 43.0 0.0
V. Spill (>137.0 kcfs), min. 137.0 0.0 28.2 43.0 43.0 15.0

V. Total Flow (>246 kcfs), max.

Operators may adjust as needed.
TDG exemption in place when total river flows exceed 246.0 kcfs.

Notes: (1) No spill through S1 and S11 as to minimize interference with fish ladders. (2) Even-numbered spillways are designated as the Juvenile Bypass System (JBS). (3) Primary
spillways for forced spill are S7, S6, S5, S9, and S3 (in that order).
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Appendix 2 Wells Bypass Operating Plan
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Wells Hydroelectric Project
Draft 2017 Juvenile Fish Bypass Operating Plan
Approved XX XXXX, 2017

Operation of the Wells Dam juvenile bypass system throughout the 2017 season will follow the
criteria contained within the Wells Dam Juvenile Dam Passage Survival Plan found in Section
4.3 of the Wells HCP, which specifies a goal of providing bypass operations for at least 95
percent of both the spring and summer migrations of juvenile Plan Species.

Since 2012, bypass operations at Wells Dam have commenced on April 9 and ended on August
19. Annual analyses of bypass performance indicate that these dates of bypass operations
provide bypass passage during 98 to 100 percent of the migrations of all Plan Species. Based
upon this high level of compliance with the HCP bypass operating criteria (exceeding the 95%
bypass-passage criteria for the migrations of all plan species), Douglas PUD proposes to
commence operation of the bypass system in 2017 starting at 00:00 on April 9 and to end
operations at 24:00 hours on August 19.

Dam safety emergency action planning, as required by the Federal Energy Regulatory
Commission (FERC), calls for Douglas PUD to operate Wells Dam with sufficient automatic-
gate-opening capacity in the spillways to pass the flow from a plant load-rejection of up to 200
thousand cubic feet per second (kcfs), in addition to any concurrent initial spillway discharge.
Of the 11 spillways at Wells Dam, only spillways 3 through 9 have automated gate hoists. Thus,
the seasonal installation of bypass barriers in spillways 2, 4, 6, 8 and 10, substantially reduces the
automatic-gate-opening capacity of Wells Dam by reducing the capacity of each bypass spillway
to 8.6 kcfs. Consequently, Douglas PUD must remove bypass barriers systematically when
discharge-volume estimates exceed certain thresholds, as per Table 1, sufficient to provide the
necessary automatic-gate-opening flow capacity as described in Appendix | of the FERC-
required Emergency Action Plan for the Wells Project. Douglas PUD will make decisions to
remove bypass barriers for dam-safety considerations each Monday (or at other times as
necessary) during the bypass period based on weekly forecasts of combined discharge from
Chief Joseph Dam and side-flows from the Okanogan and Methow rivers (from the National
Weather Service Northwest River Forecast Center [NWRFC]).

Table 1. Schedule for removal of spillway flow-barriers (bypass barriers) to
accommodate flood flows and load rejections.

Inflow Forecast (kcfs) Bypass Barriers Removed

Up to 200 None

200 — 240 Spillway 6

240 - 275 Spillways 6, 8

275 -310 Spillways 4, 6, 8

310 - 350 Spillways 4, 6, 8, 10, & preset gates 10, 11 to spill excess of 312 kcfs
350 - 400 Spillways 4, 6, 8,10, & preset gates 1, 10, 11 to spill excess of 312 kcfs
400 — 450 All spillways (2, 4, 6, 8, 10)

Wells Project Gas Abatement Plan Page 35



Juvenile Fish Bypass Operations and Clean Water Act TDG Compliance

Seasonal bypass operations generally coincide with the spring freshet, an event during which
operators of hydroelectric projects must cope with flows that often exceed the hydraulic capacity
of their powerhouses. During such events, project operators must pass water via the spillway as
“involuntary spill,” which increases the concentration of atmospheric gases in the water below
hydroelectric projects, and can result in levels of total dissolved gas (TDG) that may injure fish.
To minimize the potential for fish injury, the Washington Department of Ecology (WDOE)
imposes TDG standards on operators of hydroelectric projects.

Extensive modeling and study of spill operations at Wells Dam provide the basis for the
development of annual “spill playbooks” for dam operations aimed at achieving the WDOE
standards for TDG. These spill playbooks prescribe spill gate configurations to implement under
various flow scenarios. From modeling and physical-spill studies, Douglas PUD determined that
concentrating spill through the middle of the spillway and on top of turbine discharge results in
the most effective minimization of TDG. The best TDG performance is achieved when
concentrating involuntary spill through Spillway 7, and allocating additional spill, beyond the
capacity of Spillway 7, to Spillways 6 and then 5, up to a maximum of 43 kcfs per spillway.

To accomplish this TDG-minimizing pattern of concentrated spill requires the removal of the
bypass barriers from at least one spillway during periods of excessive involuntary spill. The
removal of the bypass barriers from one spillway takes approximately eight hours and requires
the use of a four-man mechanical crew and the powerhouse gantry cranes. To comply with the
TDG standards below Wells, the bypass barriers must be removed from at least one spillway
whenever involuntary spill exceeds 30 kcfs and one or both of the following conditions applies:
1) prolonged (> 8 hours) involuntary spill in excess of 40 kcfs is predicted (based on forecasted
tributary inflows from the NWRFC and estimated discharge from Chief Joseph Dam provided by
the US Army Corps of Engineers); or 2) total spill is predicted to exceed 53 kcfs, regardless of
duration. Once involuntary spill of less than 40 kcfs, for a period of at least four days is
predicted, the respective bypass barriers would be reinstalled. At river flows greater than 240
kcfs, bypass barriers would be removed from additional bypass bays as described above (see
Table 1) and reinstalled sequentially as appropriate.

Juvenile Fish Bypass Contingency Plan

Following the failure of a gate-hoist cable in a bypass spillway at Wells Dam in late August
2010, Douglas PUD developed a contingency plan for bypass operations during an accident or
unanticipated mechanical failure that would preclude normal bypass operations. High river
discharge in 2011 and 2012 led to the incorporation of provisions for the management of TDG
into the Bypass Contingency Plans in 2013. The 2017 Bypass Contingency Plan continues those
provisions, as described below.

Section 4.3 of the Wells HCP directs Douglas PUD to shut down the turbine units adjacent to a
bypass spillway that is not operating due to either low flow or an inability to operate the bypass
spillway. Under the 2017 Bypass Contingency Plan, if shutting down the turbines would not
threaten compliance with TDG standards, Douglas PUD would shut down the associated turbine
units. However, if doing so would threaten compliance with TDG standards, Douglas PUD
would not shut down the associated turbines but would instead direct spill through spillways
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adjacent to the affected turbine units in a manner that provides bulk flow for fish passage while
minimizing TDG (Figure 1, Option 1). Douglas PUD would consult the Spill Playbook (see
above) to select such spill configurations, and would spill at least 10 kcfs through each selected
spillways to engage the submerged flip-lip as a TDG minimization measure and to provide bulk
flow for fish attraction to the surface passage route. In circumstances where turbine shutdown
would not jeopardize TDG compliance, Douglas PUD would shut down the associated turbine
units to evaluate and repair the malfunction, but may then elect to move the bypass barriers from
the inoperable bypass spillway to an adjacent, non-bypass spillway to obtain the use of an
additional turbine unit (see Figure 1, options 2 and 3). The gate for that substitute bypass
spillway would then be set at the standard 1-foot opening for bypass spillways and the adjacent
turbine unit(s) could be operated without constraints. This configuration would meet the intent
of HCP Section 4.3 by providing bypass spill immediately adjacent to every operating turbine
unit and would comply with the goal of the 2017 Gas Abatement Plan.

During the repair of a bypass malfunction, Douglas PUD would daily reevaluate forecasts of
Chief Joseph Dam discharge, tributary inflows, and TDG conditions, as well as repair progress,
and determine which bypass option to implement as per Figure 1.

Question asked daily during bypass
malfunction: will turbine shutdown
threaten TDG compliance?

Yes No
Option 1. Spill >10 kcfs through Option 2. Move Option 3. Shut
adjacent odd-numbered bypass barriers to down adjacent
spillway(s) as necessary to odd-numbered turbines while
minimize TDG, while providing spillway for repairing bypass
attraction flow for non-turbine operation of one malfunction
passage adjacent turbine

Figure 1. Evaluation flow chart for daily decisions regarding bypass, spill, and turbine
operations during a bypass malfunction.
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