
 

 

Implementation Measure 
Evaluation 
Timeframe 

Relevant to 
Current 

Reporting 
Period Action Taken in 2015 

Variation from 
Schedule 

(if applicable) 
4.  Continue to operate and maintain fish count systems 

at the Project (upgrade count systems as new 
technology becomes available). 

Annually for the 
period 2009-2015 

Yes Grant PUD maintains video stations at the 
Project to count fish in accordance with the 
PLMP, NOAA Fisheries Biological 
Opinion and agreements included in the 
FERC License. 
 
Newly designed and fabricated fish 
crowder facilities were installed and 
operated at both Priest Rapids and 
Wanapum dams prior to April 2010. Fish 
counts are for all species including adult 
lamprey are expected to be extremely 
accurate and are available at 
www.gcpud.org for review. 

No 
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4.0 Evaluation of Activities in the Columbia River Basin Relative to the Priest Rapids 
Project 

This section provides a comprehensive assessment of activities occurring in the Columbia River 
Basin and their applicability to the Project. Table 7 is designed to meet the requirement of the 
comprehensive annual report (described in Section 1.2 above) to determine whether measures 
being investigated and/or implemented in the Columbia River Basin are: (i) consistent with 
similar measures taken at other projects; (ii) appropriate to implement at the Project; and (iii) 
cost effective to implement at the Project. 

For purposes of this evaluation, the definitions used for the three stated elements above are as 
follows: 

1).  “Consistent with similar measures taken at other projects” is "Yes" for an activity that 
has been implemented by a hydroelectric facility operator in a hydroelectric project area 
other than Grant PUD’s Priest Rapids Project. 

2).  “Appropriate to implement at the Priest Rapids Project” is "Yes" for an activity that is a 
requirement of Grant PUD’s PLMP (Grant PUD 2009) or is an activity subsequently 
agreed to by Grant PUD as a result of implementation of the PLMP. 

3).  “Cost-effective to implement at the Priest Rapids Project” is "Yes" for an activity where 
resource benefits are commensurate with the level of effort and cost to implement, and in 
a manner not inconsistent with anadromous fish passage criteria and habitat requirements. 
If a measure is “appropriate to implement”, then it is also considered cost effective and 
the specific action being taken by Grant PUD is described. If a measure is not 
“appropriate to implement,” then cost effectiveness is considered not applicable. 

The activities identified in the table include both those that have been implemented (as identified 
and described in Table 5 of Section 2.2: Updated Information above), or planned or proposed 
pursuant to an existing and approved implementation, restoration, or management plan of 
another utility, the ACOE, or tribal entities. As such, for each activity, details include the 
project(s) where the activity has been implemented, planned or proposed, river of each project, 
and in the case of implemented items, a cross reference to Table 5. For planned or proposed 
efforts (which are not identified as current activities in Table 5) the source of the information is 
noted at the end of Table 7. 
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Table 7 Pacific lamprey activities in the Columbia River basin and applicability to the Priest Rapids Project 

 
Activity in Basin 

(Proposed, Planned or 
Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

 General Biology, 
Ecology, and Population 
Status 

      

1.  

Identify spawning areas or 
determine the extent of 
adult spawning 

BOR projects in 
Yakima (I) 
 

Yakima  
 

#3 
 

Yes. No. This activity is not 
required by Grant PUD’s 
PLMP. Radio-telemetry 
studies conducted in 2001-
2002 did not show use of any 
tributaries in the PRPA (Nass 
et al. 2003). 

N/A 

No associated 
hydro project (I) 

Willamette #16 

2.  
Develop measures to 
protect spawning habitat 

Wells (P) 
 

Columbia 
 

N/A2 
 

No. No. This activity is not 
required by Grant PUD’s 
PLMP. 

N/A 

Rocky Reach (P) Columbia N/A3 

3.  

Monitor adult population 
status and trends 
(unrelated to counting at 
hydroelectric projects) 

BOR projects in 
Yakima (I) 

Yakima #3 No. No. This activity is not 
required by Grant PUD’s 
PLMP. 

N/A 

Willamette Falls (I) Willamette #4 
No associated 
hydro project (I) 

Fifteenmile 
Creek, 

#1 

Deschutes, 
and 
tributaries 

#2 

Hood #8 
Umatilla #9  
Lower 
Columbia 
Estuary 

#24 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

4.  Determine the extent of 
juvenile rearing habitat 

The Dalles (I) Columbia #5 Yes. Yes. PLMP Objective 4 
requires quantification of 
lamprey habitat in the Project 
area. 

Yes. Stratified sampling habitat 
surveys were implemented in 
2012, 2013, and again in 2014 
(under abnormally low 
reservoir elevations) to detect 
presence/absence of juvenile 
lamprey within the Project 
operational zone. Required to 
be conducted within the PRPA 
within 10 years of license 
issuance. This activity is 
complete. 

No associated 
hydro project (I) 

Fifteenmile 
Creek 

#1 

Deschutes 
and 
tributaries 

#2 

Willamette #17 
Wells (P) Columbia N/A2 

5.  

Develop measures to 
protect juvenile rearing 
habitat 

No associated 
hydro project (I) 

Fifteenmile 
Creek 

#1 No. No. This activity is not 
required by Grant PUD’s 
PLMP. 

N/A 

Columbia #32 
Wells (P) Columbia N/A2 
Rocky Reach (P) Columbia N/A3 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

6.  

Monitor juvenile 
population status and 
trends (unrelated to 
counting at hydroelectric 
projects) 

Wells (P) Columbia #28 No. Yes. PLMP Objective 4 
requires the assessment of 
juvenile presence / absence 
and relative abundance. 

Yes. Stratified sampling habitat 
surveys were implemented in 
2012 to detect presence/absence 
and Project operational zone. 
Required to be conducted 
within the PRPA within 10 
years of license issuance. 

Condit (I) White 
Salmon 

#7 

No associated 
hydro project (I) 

N/A #25 
Willamette #6, 15 
Deschutes 
and other 
tributaries 

#2 

Hood #8 
Umatilla #11 
Yakima, 
Entiat, 
Methow, 
and 
Klickitat 

#12 

Lower 
Columbia & 
tributaries 
(including 
Klickitat, 
White 
Salmon, 
Rock, 
Wind) 

#13 

Methow 
(Chewuch) 

#14 

Willamette #15, 17 
Wenatchee, 
Entiat, 
Chelan, 
Methow, 
and 
Okanogan 

#27 

Yakima #34 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

7.  

Evaluate lamprey 
physiology, energy use, 
swimming performance 

No associated 
hydro project 

N/A (I) #26 No. No. This activity is not 
required by the PLMP. 
Evaluating lamprey 
physiology, energy use, and 
swimming performance are 
not objectives, goals, or 
measures outlined in the 
PLMP. 

N/A 

Columbia/ 
Snake 

#29 

8.  

Evaluate, implement 
and/or monitor 
translocation, 
supplementation, and 
artificial propagation 
programs 

No associated 
hydro project (I) 
 

Umatilla #22 Yes. No. This activity is not 
required by Grant PUD’s 
PLMP. However, trap and 
transport is being evaluated 
by the PRFF as a potential 
implementation measure in 
fulfillment of an ongoing 
conceptual NNI agreement. 
 
Grant PUD successfully 
trapped and transported 2,269 
adult Pacific lamprey above 
Rock Island Dam during 
2014 as a result of fish 
passage activities in support 
of the Wanapum Dam 
fracture. 

N/A 
Yakima #23 
Wenatchee #23 
Methow #23 
N/A #19, 20 
Columbia 
and Snake 

#101 

Columbia 
(Mid and 
Upper) 

#102 

Pelton Round Butte 
(I) 
 

Deschutes 
 

#10 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

9.  

Develop and test new 
technologies / 
methodologies / protocols 
for lamprey 

John Day(I) Columbia  #5 No. No. This activity is not 
required by the PLMP. 
Developing technologies for 
sampling juvenile lamprey in 
deep water are not objectives, 
goals, or measures outlined in 
the PLMP. However, Grant 
PUD will determine juvenile 
lamprey presence / absence, 
habitat use, and relative 
abundance in the Project area, 
in coordination with the 
PRFF no later than 10 years 
following license issuance. 

N/A 
McNary (I) Columbia  #5 
No associated 
hydro project (I) 
 

Willamette 
River 

#6, 21 

N/A #18, 19 

10.  

Determine genetic 
structure and maintain 
genetic integrity 

No associated 
hydro project (I) 

N/A N/A1 No. No. This activity is not 
required by the PLMP. 
Determining genetic structure 
and maintaining genetic 
integrity are not objectives, 
goals, or measures outlined in 
the PLMP. 

N/A 
Santiam #36 

Condit White 
Salmon 

#7 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

11.  

Determine water quality 
impacts of hydropower 
projects on lamprey and 
implement actions to 
mitigate these impacts 

PR (as identified in 
the Tribal Pacific 
Lamprey 
Restoration Plan 
for the Columbia 
River) 

N/A N/A1 No. No. This activity is not 
required by the PLMP. Grant 
PUD monitors and maintains 
water quality in compliance 
with freshwater designated 
uses and criteria for the 
Project as required by the 
Ecology 401 Certification; 
therefore, no further actions 
are required. 

N/A  

12.  

Evaluate the need for a 
lamprey aquaculture 
facility based upon a 
limiting factor analysis 

No associated 
hydro project 

Columbia 
(Mid and 
Upper) 

#102 No. No. This activity is not 
required by the PLMP. 
However, lamprey 
aquaculture is being 
evaluated by the PRFF as a 
potential implementation 
measure in fulfillment of an 
ongoing conceptual NNI 
agreement. 
 

N/A 

13.  

Restore tributary habitat 
and passage 

PR (as identified in 
the Tribal Pacific 
Lamprey 
Restoration Plan 
for the Columbia 
River) 

N/A N/A1 No. No. This activity is not 
required by the PLMP. 
Radio-telemetry studies 
conducted in 2001-2002 did 
not show use of any 
tributaries in the PRPA (Nass 
et al. 2003). 

N/A 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

 Lamprey Migration in 
Rivers 

      

14.  

Evaluate adult migration 
in rivers and reservoirs 

Bonneville (I) Columbia #30, 31, 
35 

Yes. Yes. The PLMP does not 
include a specific PM&E 
related to this activity; 
however, Grant PUD has 
committed to collect and 
evaluate data on the passage 
of adult lamprey through the 
Project reservoirs as part of a 
telemetry evaluation 
(Objective 2). Grant PUD 
conducted this activity as part 
of its 2001-2002 radio-
telemetry studies on adult 
lamprey (Nass et al. 2003). 

Yes. Monitoring of lamprey 
through the Project reservoirs 
was conducted using HDX-PIT 
tags in 2010 through 2015 for 
fish detected at both Priest 
Rapids and Wanapum dams. 
Where detection systems are 
present at upstream projects, the 
additional data will be 
evaluated during future adult 
Pacific lamprey fishway 
evaluations. 
 
Also in 2015, Grant PUD 
tagged 100 adult lamprey with 
both acoustic tags (Vemco V7) 
and FDX-PIT tags. These fish 
were released in either the 
Priest Rapids Forebay at Desert 
Aire (RM 400.4; n=30) or in 
the Wanapum Forebay at either 
RM 415.8, (n=35) or RM 
419.9, (n=35). An array of fixed 
acoustic receivers deployed 
throughout the Project area was 
used to monitor the tagged fish 
after release. This evaluation 
will help determine trends in 
reservoir and upstream tributary 
passage. 

The Dalles (I) Columbia #30 
John Day (I) Columbia #30, 35 
McNary (I) Columbia #30 
Ice Harbor (I) Snake #30 
Lower Monumental 
(I) 

Snake #30, 35 

Little Goose (I) Snake #30, 35 
Lower Granite (I) Snake #30, 52 
Priest Rapids and 
Wanapum (I) 

Columbia #30, 73 

Rock Island (I) Columbia #30, 35 
Rocky Reach (I) Columbia #30 
McNary (I) Columbia #35 
No associated 
hydro project 

Snake #38 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

15.  

Assess impacts of 
irrigation water 
withdrawal structures on 
juvenile passage/habitat 

No associated 
hydro project (I) 

Yakima #34 No. No. This activity is not 
required by the PLMP. 
Assessing the impacts of 
irrigation water withdrawal 
are not objectives, goals, or 
measures outlined in the 
PLMP. 

N/A 
Wenatchee #34 

16.  

Assessing juvenile 
lamprey outmigration  

No associated 
hydro project (I) 

Umatilla #33 No. No. This activity is not 
required by the PLMP. 
Assessing the impacts of 
irrigation water withdrawal 
are not objectives, goals, or 
measures outlined in the 
PLMP. 

N/A 

Yakima, 
Wenatchee 

#34 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

 Adult Passage at 
Hydroelectric Facilities 

      

 
Structural and 
Operational Fishway 
Modifications 

      

17.  

Inspect / inventory / 
document / assess 
structural improvements 
for fishway 

Bonneville (I) Columbia #39 Yes. Yes. PLMP Objectives 1 and 
2 specifically identify 
methods and reporting 
requirements for assessing 
and improving passage 
conditions for adult lamprey. 
These activities are a 
continuation of efforts started 
in 2001. 

Yes. Grant PUD implemented 
an evaluation program in 
coordination with the PRFF to 
determine and assess the 
effectiveness of fish ladder 
modifications. HDX-PIT 
system were used to collect data 
from fish tagged downstream of 
Priest Rapids Dam. Pacific 
lamprey tagged at lower river 
facilities were passively 
monitored at Project facilities 
as directed by the PRFF. The 
assessment of plating and count 
station use in 2010 documented 
the effective use of these 
structures by migrating 
lamprey. Fish passage 
efficiency (FPE) and passage 
times are being calculated. 
Following the 2015 migration 
period, the 2010 – 2015 
cumulative passage dataset will 
be empirically and statistically 
evaluated. Results will be 
presented to the PRFF for 
review in spring 2016. 

McNary (I) Columbia #39 
Lower 
Monumental(I) 

Snake #39 

Lower Granite (I) Snake #39 
Priest Rapids and 
Wanapum 

Columbia #40 

Prosser, Sunnyside, 
Wapato, Horn 
Rapids dams (P) 

Yakima #43 

Rocky Reach (I) Columbia #74 
Wells (P) Columbia N/A2 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

18.  

Conduct a literature 
review of upstream 
passage improvements 

Wells (I) Columbia #107 Yes. Yes. PLMP Objective 1 
requires compilation of 
measures taken in the 
Columbia River basin and an 
assessment of their 
applicability to the Project. 

Yes. This activity is 
documented in this PLMP 
Comprehensive Annual Report 
(see Section 2.2: Updated 
Information). 

19.  

Design / install / evaluate 
lamprey passage system 
(LPS) and entrance 
structures 

Bonneville (I) 
 

Columbia 
 

#41, 63, 
66, 67 
 

Yes. No. The LPS has been 
evaluated with respect to 
application in the Project 
(2001-2002 radio-telemetry 
study; Nass et al. 2003) and 
determined that because there 
are no areas where lamprey 
concentrate at either facility, 
this method would not be 
appropriate to implement. 

N/A 

John Day (I) Columbia #67 
McNary (I) Columbia #44 
Westland 
diversions (I) 

Umatilla #42 

Prosser, Sunnyside, 
Wapato, Horn 
Rapids dams (P) 

Yakima #43 

20.  

Install / evaluate / operate 
slotted “keyhole” fishway 
entrances 

Priest Rapids and 
Wanapum (I) 

Columbia #45 Yes. Yes. Keyhole entrances are 
currently utilized at both 
Wanapum and Priest Rapids 
dams.  

Yes. See adjacent response. 

John Day (P) Columbia N/A5 
McNary (P) Columbia N/A6 

21.  

Develop / implement / 
evaluate ladder 
dewatering procedures 

No associated 
hydro project (I) 

Yakima, 
Wenatchee 

#34 Yes. Yes. Dewatering procedures 
were identified as existing at 
the Project in the PLMP. 

Yes. Grant PUD operates its 
fishways according to the 
NOAA Fisheries Fishway 
Operations and Criteria 
Guidelines for salmon (NOAA 
Fisheries 2008). The plan 
includes operational criteria for 
dewatering and the recovery of 
all fish. 

All ACOE projects7 
(I) 

Columbia / 
Snake 

#46 

Wells (I) Columbia #47 
Rocky Reach (I) Columbia #48 
Rock Island (I) Columbia #48 
Priest Rapids and 
Wanapum (I) 

Columbia #49 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

22.  

Rehabilitate and/or 
operate old or existing 
fishway for lamprey 
passage 

Willamette Falls (I) Willamette #50 No. Yes. Subsequent to fishway 
modifications completed in 
2009-2010 outage at Priest 
Rapids and Wanapum dams, 
Grant PUD and the PRFF 
will continue to assess the 
applicability, feasibility, and 
appropriateness of other 
potential modifications. 

Yes, as determined appropriate 
by Grant PUD and the PRFF. 

23.  

Address issues with 
diffuser gratings and 
picket leads, e.g., replace 
gratings with material of 
¾-inch spacing (and 
replace other related 
structures: e.g., track rack 
cleaning system and 
grating support system) 

John Day (I) Columbia #61 No. No. These issues have not 
been identified in the Project 
fishways. Members of the 
PRFF toured the fish ladders 
at Priest Rapids and 
Wanapum dams and did not 
identify that these issues 
existed at either dam. 
However, Grant PUD 
replaced the fish count 
stations at both dams in 2010 
with picket-lead gratings that 
is 11/16-inch gap to ensure 
accurate adult counts. 

N/A 
Other ACOE 
projects (exact ones 
unspecified) (P) 

Columbia / 
Snake 

N/A5 

Wells (P) Columbia N/A2 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

24.  

Install/evaluate plates 
over diffuser along the 
bases of walls and weir 

Bonneville (I) Columbia #61, 65 Yes. Yes. PLMP Objective 2 
requires installation of plating 
along the edges and through 
the orifices in the pools with 
diffusion chambers at Priest 
Rapids Dam. 

Yes. Grant PUD installed 
aluminum plating on diffuser 
grates at Priest Rapids during 
the 2009-2010 winter fish 
ladder maintenance outage. The 
effectiveness of the plating was 
evaluated through the use of 
underwater video as part of the 
2010 assessment of Pacific 
lamprey behavior and passage 
efficiency at Priest Rapids and 
Wanapum dams (Nass et al. 
2009). This study showed that 
lamprey effectively used the 
plating to move through a weir 
orifice or past the counting 
station. 

25.  

Round sharp corners Trail Bridge Dam 
(I) 

McKenzie #51 Yes. No. Sharp corners have not 
been identified in the Project 
fishways. Members of the 
PRFF toured the fish ladders 
at Priest Rapids and 
Wanapum dams and did not 
identify that sharp corners 
were an issue at either dam. 

N/A  

Ice Harbor (P) Snake N/A6 

26.  
Design / install water 
supply or auxillary water 
supply systems 

Trail Bridge Dam 
(I) 

McKenzie #52 No. No. This activity is not 
required by the PLMP. 

N/A 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

27.  

Reduce/evaluate ladder 
entrance flow velocities at 
night 

Bonneville (I) Columbia #52 Yes. Yes. PLMP Objective 2 
requires that Grant PUD and 
the PRFF evaluate the 
efficacy of reducing fishway 
flows at night. 

Yes. Grant PUD developed a 
PRFF-approved comprehensive 
study plan to evaluate 
improvements and 
modifications to the fish ladders 
at Priest Rapids and Wanapum 
dams in 2010. Grant PUD 
began to investigate the 
efficacy and advisability of 
reducing fishway flows at night 
and had incorporated this 
objective into the 2010 study 
plan. However, after 
consideration by the PRFF and 
NOAA Fisheries, this objective 
of the study plan was 
considered to be unnecessary 
(see PRFF meeting minutes for 
May 5, 2010). 

McNary (I) Columbia #53 
Wells (I) Columbia #54 
Priest Rapids (P) Columbia N/A8 
Ice Harbor (P) Snake N/A5 

28.  

Modify/evaluate weir 
head differentials  

Bonneville (I) Columbia #65, 75 No. No. Fishway operational 
procedures were identified as 
existing at the Project in the 
PLMP. 

N/A. Grant PUD operates its 
fishways according to the 
NOAA Fisheries Fishway 
Operations and Criteria 
Guidelines for salmon (NOAA 
Fisheries 2008). The plan 
includes operational criteria for 
weir head differentials. 

29.  

Manage flows to a 
peaking hydrograph 

PR (as identified in 
the Tribal Pacific 
Lamprey 
Restoration Plan 
for the Columbia 
River) 

N/A N/A1 No. No. Grant PUD operates its 
facilities as part of a seven 
dam coordination schedule of 
flows. The proposed activity 
is not consistent with 
operations for power 
generation, flood control and 
recreational activities. 

N/A 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

30.  

Establish protocol for 
formal inspection of 
passage facilities 

Priest Rapids and 
Wanapum (I) 

Columbia #107 No. Yes. PLMP Objective 2 
requires inspection of passage 
facilities by PRFF members. 

Yes. Inspection by the PRFF is 
coordinated with annual winter 
fish ladder maintenance 
outages. 

31.  

Establish protocol for 
annual lamprey passage 
reporting 

Priest Rapids and 
Wanapum (I) 

Columbia #107 No. Yes. PLMP Objective 1 
requires an annual report 
summarizing all PLMP 
activities. 

Yes. Lamprey activities at the 
Project are documented in this 
PLMP Comprehensive Annual 
Report. 

32.  

Develop and/or maintain 
fishway operations criteria 

Bonneville (I) Columbia #55 Yes. Yes. PLMP Objective 2 
requires Grant PUD to 
maintain its fishways in a 
manner that is consistent with 
the NOAA Fisheries Fishway 
Operations and Criteria 
Guidelines for salmon 
(NOAA Fisheries 2008). In 
2011, Grant PUD 
implemented a Standard 
Operating Procedure (SOP) 
for operation of the OLAFT 
vertical orifice gate to remain 
open when the OLAFT is not 
operating. 

Yes. Specific operations criteria 
are presented in Grant PUD’s 
Project Adult Fishways 
Operational Plan (Grant PUD 
2008). 

The Dalles (I) Columbia #56 
John Day (I) Columbia #57 
McNary (I) Columbia #58 
Ice Harbor (I) Snake #58 
Lower Monumental 
(I) 

Snake #58 

Little Goose (I) Snake #58 
Lower Granite (I) Snake #58 
Wells (I) Columbia #107 
Rocky Reach (I) Columbia #107 
Rock Island (I) Columbia #59 
Priest Rapids and 
Wanapum (I) 

Columbia #60 

        

 Project Passage 
Effectiveness 

      

33.  

Develop adult lamprey 
passage criteria 

Rocky Reach (P) 
 

Columbia 
 

N/A3 

 
No. Yes. PLMP Objective 2 

requires the development of 
adult lamprey passage criteria 
that are not inconsistent with 
the Fishery Operations Plan 
(Grant PUD 2010). 

Yes. Grant PUD and the PRFF 
will consider success achieved 
at other Columbia River basin 
projects and site specific 
conditions related to Priest 
Rapids and Wanapum dams. 

Priest Rapids and 
Wanapum (P) 

Columbia N/A4 

Bonneville and 
John Day 

Columbia #67 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

34.  

Evaluate effectiveness of 
dam passage 

Bonneville (I) Columbia #31, 72, 
75 

Yes. Yes. PLMP Objective 2 
requires a comprehensive 
passage evaluation.  

Yes. Grant PUD implemented 
an evaluation program in 
coordination with the PRFF to 
determine and assess the 
effectiveness of fish ladder 
modifications. HDX-PIT 
systems were used to collect 
data from fish tagged 
downstream of Priest Rapids 
Dam. Pacific lamprey tagged at 
lower river facilities were 
passively monitored at PRP 
facilities as directed by the 
PRFF. The assessment of 
plating and count station use in 
2010 documented the effective 
use of these structures by 
migrating lamprey. Fish 
passage efficiency (FPE) and 
passage times are being 
calculated, although the sample 
size is insufficient for statistical 
comparisons. Through 2015, 
Grant PUD has tracked a total 
of 407 unique PIT tags at Priest 
Rapids and 374 at Wanapum 
since 2010. Estimated FPE for 
2010-2014 for Priest Rapids 
Dam is 74% and estimated FPE 
for 2010-2013 Wanapum Dam 
is 73%. Median passage times 
at Priest Rapids Dam are 70 h at 
the left bank and 5 h at the right 
bank. Median passage times at 
Wanapum Dam are 23 h at the 
left bank and 21 h at the right 
bank. 

Rocky Reach (I) Columbia #37 
John Day (I) Columbia #72 
McNary (I)  Columbia #68  
Ice Harbor (I) Snake #82 
Lower Monumental 
(I) 

Snake #82 

Little Goose (I) Snake #82 
Lower Granite (I) Snake #82 
Priest Rapids (I) Columbia #69, #73 
Wanapum (I) Columbia  #69, #73 
Threemile Falls 
Dam, Maxwell and 
Feed diversions (I) 

Umatilla  #70 

Clackamas Clackamas #71 
Prosser Yakima #76 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

35.  

Evaluate upstream 
passage modifications 

Priest Rapids and 
Wanapum( I) 
 
[Note: evaluations 
performed on 
existing structural / 
operational 
improvements at 
ACOE dams are 
identified earlier in 
this table, under the 
heading, Structual 
and Operational 
Fishway 
Modifications.] 

Columbia #69 No. Yes. PLMP Objective 2 
requires a comprehensive 
passage evaluation of 
modifications to fishways as 
required per the FERC 
License Order and PLMP. 

Yes. Grant PUD conducted an 
adult passage evaluation to 
determine the effectiveness of 
fish ladder modifications made 
during the 2009-2010 winter 
fish ladder maintenance outage 
(Nass et al. 2009). Specific 
modifications included 
diffusion grate plating and new 
fish crowder structures. HDX-
PIT systems were used to 
collect data from fish tagged 
downstream of Priest Rapids 
Dam. Pacific lamprey tagged at 
lower river facilities were 
passively monitored at PRP 
facilities as directed by the 
PRFF. The assessment of 
plating and count station use in 
2010 documented the effective 
use of these structures by 
migrating lamprey. Estimated 
FPE for 2010-2014 for Priest 
Rapids Dam is 74% and 
estimated FPE for 2010-2013 
Wanapum Dam is 73%. Median 
passage times at Priest Rapids 
Dam are 70 h at the left bank 
and 5 h at the right bank. 
Median passage times at 
Wanapum Dam are 23 h at the 
left bank and 21 h at the right 
bank. 

Rocky Reach (P) Columbia #37 
Bonneville Columbia #75 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

 Lamprey Counts at 
Dams 

      

36.  

Develop feasibility, 
techniques, and protocols 
to improve 24-hour 
counting / conduct counts 

McNary (I) Columbia #77 Yes. Yes. PLMP Objective 2 
requires maintenance and 
feasible improvements to 
adult fish counting systems. 

Yes. Grant PUD currently 
provides counts of all fishes 24 
hours per day, 7 days per week 
for the period April 15 – 
November 15, annually. 

Lower Granite (I) Snake #77 
Bonneville (I) Columbia #63 
Wells (I) Columbia #78 
Rocky Reach (I) Columbia #79 
Rock Island (I) Columbia #79 
Prosser and Roza Yakima #81 

37.  

Develop/evaluate passage 
alternatives related to 
count facilities 

Bonneville (I) Columbia #72 Yes. Yes. PLMP Objective 2 
requires maintenance and 
feasible improvements to 
adult fish counting systems. 

Yes. Grant PUD installed newly 
designed, lamprey-specific fish 
crowder structures for all count 
stations at Priest Rapids and 
Wanapum dams during the 
2009-2010 winter fish ladder 
maintenance outage. Based on 
design criteria for the new 
video fish count crowders 
(picketed lead gap of 11/16 
inches). Grant PUD expects fish 
count accuracy to be at or near 
100% for adult lamprey and 
other fishes passing through all 
count stations. 

John Day Columbia #72 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

 Predation       

38.  
Establish predation 
control measures (sea 
lions) 

Bonneville (I) Columbia  #83 Yes. No. Sea lions are not present 
in the PRPA. 

N/A 

 Juvenile Passage at 
Hydroelectric Facilities 

      

 
Structural and 
Operational Fishway 
Modifications 

      

39.  

Conduct a literature 
review of juvenile Pacific 
lamprey passage and 
survival 

Priest Rapids and 
Wanapum (I) 

Columbia N/A No. Yes. PLMP Objective 1 
requires compilation of 
measures taken in the 
Columbia River basin and an 
assessment of their 
applicability to the Project. 

Yes. This activity is 
documented in this PLMP 
Comprehensive Annual Report. Wells (P) Columbia N/A2 

40.  
Replace turbine intake 
screens with smaller 
spacing 

All ACOE projects 
(P) 

Columbia / 
Snake 

N/A6 No. No. Grant PUD dams are not 
equipped with turbine intake 
or diversion screens. 

N/A 

41.  

Lift/remove extended 
length screens during 
outmigration 

McNary (I) Columbia #84 Yes. No. Grant PUD has existing 
turbines bypass systems, 
gatewells and spill, but does 
not have a system into which 
a separator could be installed. 

N/A 

42.  

Manage flows to a 
peaking hydrograph 

PR (as identified in 
the Tribal Pacific 
Lamprey 
Restoration Plan 
for the Columbia 
River) 

N/A N/A1 No. No. Grant PUD operates its 
facilities as part of the seven 
dam coordinated system. The 
proposed activity is not 
consistent with operations for 
power generation, fish 
protection, flood control and 
recreational activities. 

N/A 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

43.  

JBS modifications McNary (I) Columbia #84, 85, 
86 

Yes. No. Grant PUD has existing 
bypass systems, which 
includes gatewells, spillways, 
the WFUFB, and Priest 
Rapids Top-Spill Bypass. The 
WFUFB and experimental 
Priest Rapids Top-Spill 
Bypass are operated to 
achieve safe passage of out-
migrating salmonids. It would 
be expected that juvenile 
lamprey would also benefit as 
a result of these operations. 

N/A 

Lower Monumental 
(I) 

Snake #86 

44.  

Establish/continue salvage 
activities during ladder 
maintenance de-watering 

All ACOE projects 
(I) 

Columbia / 
Snake 

#87 
 

Yes. Yes. Dewatering procedures 
were identified as existing at 
the Project in the PLMP. 

Yes. Grant PUD operates its 
fishways according to the 
NOAA Fisheries Fishway 
Operations and Criteria 
Guidelines for salmon (NOAA 
Fisheries 2008). The plan 
includes operational criteria for 
dewatering and the recovery of 
all fish during all maintenance 
activities. 

Wells (I) Columbia #88 
Rocky Reach (I) Columbia #89 
Rock Island (I) Columbia #89, 91 
Priest Rapids and 
Wanapum (I) 

Columbia #90 

45.  

Develop and/or maintain 
bypass operations criteria 

Wells (I) Columbia #88 Yes. Yes. Grant PUD has existing 
bypass systems, which 
includes gatewells, spillways, 
the WFUFB, and Priest 
Rapids Top-Spill Bypass. 

Yes. The WFUFB and 
experimental Priest Rapids 
Top-Spill Bypass are operated 
to achieve safe passage of out-
migrating salmonids. It would 
be expected that juvenile 
lamprey would also benefit as a 
result of these structural 
modifications and spill 
operations. 

Rocky Reach (I) Columbia #89 
Rock Island (I) Columbia #89, 91 
Priest Rapids and 
Wanapum (I) 

Columbia #90, 92 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

 Project Passage 
Effectiveness 

      

46.  

Evaluate tagging and 
development of miniature 
tags 

No associated 
hydro project (I) 

N/A N/A No. No. This activity is not 
required by the PLMP. 
Evaluation and development 
of tags are not objectives, 
goals, or measures outlined in 
the PLMP. 

N/A 

47.  

Develop juvenile lamprey 
passage criteria 

Priest Rapids and 
Wanapum (P) 

Columbia  N/A4 No. Yes. PLMP Objective 3 
requires the development of 
juvenile lamprey passage 
criteria.  

Yes. Grant PUD and the PRFF 
will include consideration of 
success achieved at other 
Columbia River basin projects 
and site specific conditions 
when the technology exists to 
measure juvenile lamprey 
passage. 

48.  

Evaluate downstream 
passage and survival 
when technology 
available 

Wells (P) Columbia N/A2 No. Yes. The PLMP does not 
include a specific PM&E 
related to this activity; 
however, Grant PUD has 
committed to providing safe, 
effective and timely passage 
which could be evaluated 
when adequate technology 
exists. 

Yes. 
Rocky Reach (P) Columbia N/A3 

Priest Rapids and 
Wanapum (P) 

Columbia N/A4 

No associated 
hydro project (I) 

N/A #99 

49.  

Laboratory passage 
evaluation 

No associated 
hydro project (I) 

N/A N/A No. No. This activity is not 
required by the PLMP. Lab 
passage evaluations are not 
objectives, goals, or measures 
outlined in the PLMP. 

N/A 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

50.  

Monitor passage timing, 
number, and mortalities of 
juvenile lamprey collected 
at projects with juvenile 
fish bypass facilities 

Bonneville (I) Columbia #93, 94 Yes. No. Grant PUD does not have 
juvenile collection facilities 
at either Priest Rapids or 
Wanapum dams that could be 
used for this purpose. 

N/A 
John Day (I) Columbia #94 
McNary (I) Columbia #93, 94 
Rock Island (I) Columbia #94 
Lower Monumental 
(I) 

Snake #93, 94 

Little Goose (I) Snake #93, 94 
Lower Granite (I) Snake #93, 94, 

89 

51.  

Monitor and report on 
juvenile impingement 

Rocky Reach (I) Columbia #107 Yes. No. Priest Rapids and 
Wanapum dams are not 
equipped with turbine intake 
or diversion screens. 

N/A 

 Predation       

52.  

Continue predation 
control measures 
(Northern pikeminnow 
and birds) 

Pikeminnow only 
All ACOE projects 
(I) 

Columbia / 
Snake 

#97 Yes. Yes. The PLMP does not 
include a specific PM&E 
related to this activity. 
However, Grant PUD 
maintains predator control 
programs for piscivorous 
birds and Northern 
pikeminnow in the PRPA. 

Yes. Grant PUD maintains both 
avian and Northern 
pikeminnow control programs 
to minimize the effects of 
predation to salmonids which 
would also be expected to 
provide a benefit to lamprey. 

Pikeminnow and 
birds 
Rocky Reach (I) 

Columbia #98 

Pikeminnow and 
birds 
Rock Island (I) 

Columbia 
 

#98 
 

Pikeminnow and 
birds 
Priest Rapids and 
Wanapum (I) 

Columbia #99 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

 Policy and Recovery 
Activities 

      

53.  

Develop/implement 
Pacific Lamprey 
Management Plans 

All ACOE projects 
(I) 

Columbia / 
Snake 

#100, , 
103, 107, 
108 

Yes. Yes. Grant PUD is required 
by FERC to develop and 
implement a PLMP. 

Yes. Grant PUD has a FERC-
approved PLMP (Grant PUD 
2009). Implementation of that 
plan is in progress. Wells (I) Columbia #104 

Rocky Reach (I) Columbia #105 
Priest Rapids and 
Wanapum (I) 

Columbia #106 

No associated 
hydro project (I) 

Willamette #109 

54.  

Establish regional data 
protocols for collection, 
storage and analysis; 
develop means to widely 
access and share 
information 

All ACOE projects 
(I) 

Columbia / 
Snake 

#100, 103, 
104, 107, 
108 

Yes. Yes. PLMP Objectives 2 and 
3 require “Regional Studies” 
which includes participation 
and cooperation in studies 
where useful information 
may be obtained about 
project impacts to lamprey. 

Yes. Grant PUD participates in 
regional forums such as the 
CRBLTWG the USFWS 
Lamprey Conservation 
Initiative and the CRITFC 
Pacific Lamprey Recovery Plan 
planning processes. 

Wells (I) Columbia #104 
Rocky Reach (I) Columbia #105 
Priest Rapids and 
Wanapum (I) 

Columbia #106 

55.  

Establish coordinated 
public education and other 
outreach programs 

Priest Rapids and 
Wanapum (I) 

Columbia #106 No. Yes. The PLMP does not 
include a specific PM&E 
related to this activity; 
however, Grant PUD 
participates in education 
programs regarding lamprey. 

Yes. Grant PUD participates in 
the annual Wanapum Indian 
Archeological Days program 
and provides technical support 
and displays regarding the 
importance of lampreys. 

56.  

Participate in regional 
lamprey activities 

All ACOE projects 
(I) 

Columbia / 
Snake 

#100, 103, 
107, 108  

Yes. Yes. PLMP Objectives 2 and 
3 require “Regional Studies” 
which includes participation 
and cooperation in studies 
where useful information 
may be obtained about 
Project impacts to lamprey. 

Yes. Grant PUD participates in 
regional forums such as the 
CRBLTWG the USFWS 
Lamprey Conservation 
Initiative and the CRITFC 
Pacific Lamprey Recovery Plan 
planning processes. 

Wells (I) Columbia #104 
Rocky Reach (I) Columbia #105 
Priest Rapids and 
Wanapum (I) 

Columbia #106 

No associated 
hydro project (I) 

Willamette #109 
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Activity in Basin 
(Proposed, Planned or 

Implemented) 

Project where 
Implemented = I 

Planned = P 
or Proposed = PR1 River(s) 

Table 4 
Cross-

Reference 

Consistent 
with Measures 

Taken at 
Other Projects 

Appropriate to Implement 
at Priest Rapids Project 

Cost-Effective for Priest 
Rapids Project 

57.  

Environmental analysis 
and feasibility 
investigations 

All ACOE projects 
(I)  

Columbia / 
Snake 

#107, 108 No. No. This activity is not 
required by the PLMP. 
Environmental analysis and 
feasibility investigations 
related to public 
transportation and lamprey 
propagation are not 
objectives, goals, or measures 
outlined in the PLMP. 

N/A 

Notes: 
1. Defined as a measure identified in the Tribal Pacific Lamprey Restoration Plan for the Columbia River (Nez Perce, Umatilla, Yakama, and Warm Springs Tribes 2009), that has not already been implemented or planned by the ACOE or mid-Columbia PUDs. 

2. Per requirement in Wells Project PLMP (Douglas PUD 2009). 

3 Per requirement in Rocky Reach PLMP (Chelan PUD 2005). 

4 Per requirement in Priest Rapids PLMP (Grant PUD 2009), wee Table 5 for status. 

5 Per commitment in ACOE’s 10 year implementation plan (ACOE 2009). 

6 Per personal communications with David Clugston, ACOE (11/9/09, 11/10/09, and 12/11/09). 

7 “All ACOE projects” including Bonneville, The Dalles, John Day, McNary, Ice Harbor, Lower Monumental, Little Goose, and Lower Granite. 

8 An evaluation of reducing fishway flows at night was planned for the 2009-2010 winter work period, however, the evaluation was not done (as agreed to by the PRFF0 as returning numbers were sufficient. 

 
ACOE = Army Corps of Engineers 
BOR = Bureau of Reclamation 
CRBLTWG = Columbia River Basin Lamprey Technical Work Group 
CRITFC = Columbia River Inter-Tribal Fish Commission 
FERC = Federal Energy Regulatory Commission 
FPE = Fish Passage Efficiency 
HDX-PIT = Half-duplex Passive Integrated Transponder 
LPS = lamprey passage system 
N/A = Not applicable 

NOAA = National Oceanic and Atmospheric Administration 
PLMP = Pacific Lamprey Management Plan 
PM&E = protection, mitigation and enhancement 
PRFF = Priest Rapids Fish Forum 
PRPA = Priest Rapids Project area 
PUD = Public Utility District 
SOP = Standard Operating Procedure 
USFWS = U.S. Fish and Wildlife Service 
WFUFB = Wanapum Future Unit Fish Bypass 
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5.0 Summary 
One of the goals of Grant PUD’s PLMP is to improve Pacific lamprey passage efficiency 
through the implementation of structural and, potentially, operational modifications to the 
Project fishways. In the sixth year of PLMP implementation, several planned activities were 
conducted on schedule. Grant PUD continued to conduct components of a PRFF-approved study 
plan titled, “Assessment of Pacific Lamprey Behavior and Passage Efficiency at Priest Rapids 
and Wanapum Dams” (Nass et al. 2009). The study was conducted to evaluate the effectiveness 
of structural modifications to Priest Rapids Project fishways that are intended to facilitate 
lamprey passage. 

The study plan objectives were to: 

1. Determine the fishway passage efficiency for adult lamprey at Priest Rapids and 
Wanapum dams; and 

2. Evaluate the passage of adult lamprey through sections of the Priest Rapids fishways 
where new structures have been installed to facilitate upstream movement. 

In 2015, Grant PUD, in consultation with the PRFF, continued to passively monitor Pacific 
lamprey tagged at downstream facilities and added valuable information to the cumulative 
Project data set. The intent of the PIT data collection program is to provide sufficient sample size 
over time to calculate relevant passage metrics. Analysis of the data available from 2010 – 2015 
was completed as part of 2015 reporting activities. During this time period, data available 
indicates that fishway passage efficiency for lamprey at Priest Rapids Dam during the 2010-2014 
period was 74% and at Wanapum Dam during the 2010-2013 period was73%. Note that 2014 
data for Wanapum Dam was intentionally omitted due to anomalous conditions associated with 
the Wanapum fracture. 2015 passage efficiencies were not available at the time of reporting and l 
be included in the 2016 annual report. Interpretation of fishway passage efficiency should 
include consideration of fish that overwintered during migration (fish tagged in the previous 
study year). Such fish made up 6.1% of detected tags during the 2010-2015 period. These 
detections indicate the complexity of adult lamprey migration behavior. 010 through 2015 
showed a continuing trend of increased median travel time for adult lamprey ascending the upper 
fishway on Priest Rapids left bank compared to the other fishways at Priest Rapids and 
Wanapum dams (median passage time of 43.2 hours for the Priest Rapids left bank upper 
fishway versus 3.5 hours for the other upper fishways at Priest Rapids and Wanapum dams). The 
only feature in the Priest Rapids left bank upper fishway that is unique compared with the other 
fishways is the OLAFT.  

In 2015, two new HDX-PIT stations installed during the 2014-2015 fishway maintenance period 
in the vicinity of the OLAFT were used increase detection resolution in the Priest Rapids left 
bank upper fishway. A small sample (n=6) of run-of-river HDX-PIT tagged fish had a median 
passage time of 36.0 hours through the Priest Rapids left bank upper fishway, which is an 
improvement over the median passage time of 76.6 hours for all tagged fish monitored in 2010-
2014. However,133 fish captured from the Priest Rapids Dam lower fishways, tagged with 
HDX-PIT tags, and released into the lower left bank fishway in July and August 2015 had a 
median passage time of 6.0 hours through the upper left bank fishway. As such, it appears that 
the slower passage times at the Priest Rapids left bank upper fishway observed in previous years 
is not a consistent phenomenon.  
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Initial results of the voluntary study initiated by Grant PUD in 2015 to assess passage of adult 
lamprey through the PRP reservoirs suggests the large majority of tagged lamprey (75 of 100) 
reached the upstream Project boundary at the tailrace of Rock Island Dam by October 2015. One 
hundred adult lamprey captured with mechanical traps from the Priest Rapids Dam lower 
fishways during the peak migration period in July and August were implanted with both acoustic 
tags (Vemco V7) and FDX-PIT tags. These fish were released in either the Priest Rapids Forebay 
at Desert Aire (RM 400.4; n=30) or in the Wanapum Forebay at either RM 415.8 (n=35) or at 
RM 419.9 (n=35). An array of fixed acoustic receivers deployed throughout the Project area was 
used to monitor the tagged fish after release. Additionally, mobile tracking was employed to 
locate tagged individuals in the study area during the remainder of the migration period. The 
median travel time to reach Rock Island Tailrace was 3.6 days for fish released in the Wanapum 
Reservoir and 5.5 days for fish released in the Priest Rapids Reservoir. Travel rates to reach the 
Rock Island Tailrace ranged from 1.9-28.2 km/d for fish released in the Wanapum Reservoir and 
from 1.9-12.7 km/d for fish released in the Priest Rapids Reservoir. Eight fish had not been 
detected after release and were assumed to have either been mortalities or have failed acoustic 
tags. Complete results will be summarized in the 2016 annual report. 

In 2015, Grant PUD also continued its regional approach to monitoring lamprey by coordinating 
among utilities, participating in forums, and the sharing of PIT data with other researchers. 

In 2016, Grant PUD plans to complete PLMP-required activities and study 
planning/implementation efforts including: 

1. PRFF on-site inspection of Priest Rapids and Wanapum fish facilities during the 2015-
2016 winter fish ladder maintenance outage. 

2. Pre-season testing and calibration of HDX-PIT arrays, and maintenance of arrays during 
the migration season. Continue to operate HDX-PIT arrays to assess passage metrics 
(passage efficiency, etc.) and coordinate detection of tagged fish with regional 
monitoring efforts to evaluate Pacific lamprey passage; both downstream and upstream of 
the Priest Rapids Project. 

3. Tracking lamprey enumeration statistics for the Priest Rapids Project and lower 
Columbia River dams. 

4. Summarizing results from field surveys completed in 2012 through 2014 to assess the 
distribution and relative abundance of juvenile lamprey in the operational zone of the 
PRPA. 

5. A second year of evaluation to assess passage in the Priest Rapids Dam left bank fishway 
and OLAFT using HDX-PIT tags. 

6. A second year of evaluation to assess migration characteristics through the Priest Rapids 
Project area using acoustic and FDX-PIT tags. 

Given three years of sampling at varying reservoir elevations (2012-2014) have indicated that 
juvenile lamprey do not commonly occur within the Project operational zone, no additional 
assessments were conducted in 2015 or are currently planned in the future.  

Pursuant to the requirements identified in the PLMP, Grant PUD will continue to monitor 
lamprey-related efforts occurring throughout the Columbia River Basin, will actively participate 
in regional research and forums, and will assess opportunities for lamprey restoration at the 
Project.  
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Executive Summary 
Federal Energy Regulatory Commission (FERC) operating license for the Priest Rapids 
Hydroelectric Project (Project) (FERC 2008). As required by FERC License Article 401(a)(12) 
and Clean Water Act 401 Water Quality Certification Section 6.2 (5)(b), Grant PUD, in 
consultation with the Priest Rapids Fish Forum (PRFF), developed and submitted to FERC for 
approval a Pacific Lamprey Management Plan (PLMP) on February 19, 2009. On May 1, 2009, 
FERC issued an order modifying and approving the PLMP.  

The goals and objectives of the PLMP are to be achieved through a series of Protection, 
Mitigation, and Enhancement (PME) measures. Grant PUD proposes to implement a monitoring 
study to augment existing efforts to monitor adult Pacific lamprey passage at Priest Rapids and 
Wanapum dams, in support of the following PME measure as identified in the PLMP: 

PME 4.2.1-Maintain Adult Fishways: Grant PUD will continue to maintain adult fishways to 
support adult Pacific lamprey passage. These fishways shall be maintained in a manner not 
inconsistent with anadromous fish passage criteria described in the annual Fishway Operations 
Plan and those criteria specified in the Anadromous Salmonid Passage Facility Guidelines and 
Criteria Plan (NOAA Fisheries) including future updates. 

Half-duplex passive integrated transponder tag (HDX-PIT) arrays have been used to monitor 
tagged adult Pacific lamprey at Priest Rapids and Wanapum dams since 2009. Lamprey passage 
data from 2010 through 2013 showed a trend of increased median travel time for adult lamprey 
ascending the upper fishway on Priest Rapids left bank compared to the other fishways at Priest 
Rapids and Wanapum dams (median passage time of 32.3 hours for the Priest Rapids left bank 
upper fishway versus 3.5 hours for the other upper fishway sections at Priest Rapids and 
Wanapum dams). The only physical feature in the Priest Rapids left bank upper fishway that is 
unique compared with the other fishways is the off-ladder fish trap (OLAFT). In order to 
investigate the possibility that the OLAFT in the Priest Rapids left bank fishway was associated 
with increased median passage time, two new HDX-PIT stations were installed, with Priest 
Rapids Fish Forum (PRFF) approval, in the vicinity of the OLAFT during the 2014-2015 
fishway maintenance period. The new stations (2) were installed downstream and upstream of 
the OLAFT to provide insight into lamprey behavior in the Priest Rapids left bank upper fishway 
and increase the detection resolution in the vicinity of the trap.  

Up to 125 adult Pacific lamprey collected from Priest Rapids Dam fishways during the 2015 
peak migration period will be implanted with HDX-PIT tags and released into the left bank 
lower fishway at Priest Rapids Dam. The existing arrays of HDX-PIT antennas will be used to 
monitor the passage behavior of tagged individuals and determine whether previously observed 
increases in median passage time continue to occur in the vicinity of the off-ladder fish trap 
(OLAFT) in the left bank upper fishway at Priest Rapids Dam. Downstream movements and 
fallback will be reported. 
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1.0 Introduction 
On April 17, 2008, Public Utility District No. 2 of Grant County (Grant PUD) received a new 
Federal Energy Regulatory Commission (FERC) operating license for the Priest Rapids 
Hydroelectric Project (Project) (FERC 2008). As required by FERC License Article 401(a)(12) 
and Clean Water Act 401 Water Quality Certification Section 6.2 (5)(b), Grant PUD, in 
consultation with the Priest Rapids Fish Forum (PRFF), developed and submitted to FERC for 
approval a Pacific Lamprey Management Plan (PLMP) on February 19, 2009. On May 1, 2009, 
FERC issued an “order modifying and approving” the PLMP.  

The goals and objectives of the PLMP are to be achieved through a series of Protection, 
Mitigation, and Enhancement (PME) measures. Grant PUD proposes to implement a monitoring 
study to augment existing efforts to monitor adult Pacific lamprey passage at Priest Rapids and 
Wanapum dams, in support of the following PME measure as identified in the PLMP: 

PME 4.2.1-Maintain Adult Fishways: Grant PUD will continue to maintain adult fishways to 
support adult Pacific lamprey passage. These fishways shall be maintained in a manner not 
inconsistent with anadromous fish passage criteria described in the annual Fishway Operations 
Plan and those criteria specified in the Anadromous Salmonid Passage Facility Guidelines and 
Criteria Plan (NOAA Fisheries) including future updates. 

1.1 Adult Lamprey Passage 
Pacific Lamprey (Entosphenus tridentatus) numbers have generally declined since the 1940’s as 
a result of spawning habitat loss, impediments to migration, changing ocean conditions, and 
decreased water quality (Close et al. 1995, 2002). Much focus over the past 10 years has been 
placed on studying migrating adults. Modifications have been made to many dam operations and 
structures to improve lamprey passage.  

At Priest Rapids and Wanapum dams, several modifications have been implemented to improve 
adult lamprey passage. Physical fish ladder and dam modifications include the use of “slotted” 
(hour-glass style) fishway entrances that provide differential velocity elevations with a range of 
high and low velocity corridors to suit different species and improved 24- hour video fish 
counting stations to collect reliable and accurate count data. The slotted entrances were installed 
prior to the 2001 and have provided effective fishway entrance efficiency. The fish counting 
stations have undergone several staged modifications starting with the conversion from count 
board stations (visual) to dual orifice video stations, and in 2010, conversion to engineered 
crowders which utilize a single orifice video station and picket leads with 11/16 - inch gap 
spacing to accurately enumerate all passing adult lamprey. Design enhancements (plating and 
ramps at Priest Rapids Dam) installed during the 2009-2010 winter fish ladder maintenance 
outage, were intended to improve volitional passage efficiency. 

During the 2010 migration, an additional assessment of lamprey passage was conducted using 
underwater video. In this study, cameras were placed to view newly installed aluminum plating 
on the diffusion grating, the floor through weir orifices, and on the fish count station. This 
monitoring activity produced observations that the plating at weir wall orifices was extensively 
used by lamprey and was a benefit to lamprey passage. For 19 complete passage events through 
an orifice, 95% of lamprey used the plating and 100% of the events demonstrated successful 
passage. The fish count crowder was also observed to promote guidance of lamprey through the 
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counting chute. Of 123 events, 79% of lamprey were successfully guided by the structure to the 
chute and 40% of these used the plated ramp to stage below the chute.  

The half-duplex passive integrated transponder (HDX-PIT) antenna stations in the fishways at 
Priest Rapids and Wanapum dams used for monitoring upstream passage of adult lamprey were 
installed in 2009. For the 2010 through 2014 migrations, Grant PUD monitored a total of 380 
and 258 HDX-PIT tagged lamprey at Priest Rapids and Wanapum dams, respectively (Le et al. 
2015). Lamprey passage data from 2010 through 2013 showed a trend of increased median travel 
time for adult lamprey ascending the upper fishway on Priest Rapids left bank compared to the 
other fishways at Priest Rapids and Wanapum dams (median passage time of 32.3 hours for the 
Priest Rapids left bank upper fishway versus 3.5 hours for the other upper fishway sections at 
Priest Rapids and Wanapum dams). The only physical feature in the Priest Rapids left bank 
upper fishway that is unique compared with the other fishways is the off-ladder fish trap 
(OLAFT). Another potential factor may be the presence of adult white sturgeon (Acipenser 
transmontanus), which are predators of adult Pacific lamprey and have been observed in the 
Priest Rapids left bank upper fishway in the vicinity of the OLAFT during the adult lamprey 
migration period (M. Clement, pers. comm.). The presence of adult sturgeon may deter lamprey 
from ascending the fishway. 

In order to investigate the possibility that the OLAFT in the Priest Rapids left bank fishway was 
associated with increased median passage time, two new HDX-PIT stations were installed, with 
Priest Rapids Fish Forum (PRFF) approval, in the vicinity of the OLAFT during the 2014-2015 
fishway maintenance period. The new stations (2) were installed downstream and upstream of 
the OLAFT to provide insight into lamprey behavior in the Priest Rapids left bank upper fishway 
and increase the detection resolution in the vicinity of the trap.  

During the 2015 Pacific lamprey migration season, the US Army Corps of Engineers will not be 
supporting HDX-PIT tagging efforts at locations downstream of the Project, as was common in 
previous years. Though other groups may release some HDX-PIT tagged lamprey, it is not 
expected that the level of effort will be commensurate with past years (approximately 2% of the 
run). In order to determine whether increased median passage time continues to occur in the left 
bank upper fishway at Priest Rapids Dam, 125 adult Pacific lamprey will be implanted with 
HDX-PIT tags during the peak migration period in 2015. Tagged fish will be released 
immediately upstream of the fish count station in the Priest Rapids left bank lower fishway and 
monitored as part of Grant PUD’s ongoing Pacific lamprey monitoring program. 

1.2 Study Area 
The study area is defined by the adult fishways at Priest Rapids Dam. Detection stations for 
HDX-PIT tags allow monitoring of passage behavior in each fishway (left bank n=6; right bank 
n=4). Of particular interest in this study is the left bank upper fishway at Priest Rapids Dam 
where the OLAFT may increase passage time for tagged adult Pacific lamprey. Because 
individual HDX-PIT tagged Pacific lamprey are commonly detected in both left and right bank 
fishways prior to passing Priest Rapids Dam, all HDX-PIT detections stations will be monitored 
during the study period. 
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2.0 Adult Pacific Lamprey Collection, Tagging, Release, and Monitoring Schedule 
2.1 Tag and Monitoring Equipment 

This study will employ HDX-PIT tags (32mm HDX+ PIT tags; length 32 mm, diameter 3.65 
mm, weight 0.8 g in air) and antenna arrays deployed at strategic locations within the Priest 
Rapids left bank fishway to determine whether increased median passage times through the 
upper fishway continue to occur during the 2015 Pacific lamprey migration season. Existing 
antenna arrays (installed in 2009) were augmented by installation of two additional stations in 
the vicinity of the OLAFT during the 2014-2015 maintenance period (see section 2.5 below).  

2.2 Collection 
All lamprey will be collected using existing mechanical fish traps located in the lower fishways 
at Priest Rapids Dam. The traps will be operated and maintained by Grant PUD Fisheries staff. 
Protocols for fish handling are described in Grant PUD (2014).  
All trapped fish will be scanned for existing HDX and FDX PIT tags. Previously tagged fish will 
be released upstream of Priest Rapids Dam. Up to 50 unmarked fish per day will be transported 
to holding facilities at Priest Rapids Dam left bank. 
Up to 125 lamprey will be tagged and released for this study. The collection schedule will be 
complementary to trap and transport efforts planned to occur during the peak of the lamprey 
migration in summer 2015, beginning in August. 

2.3 Tagging and Recovery 
All lamprey will be tagged by Blue Leaf Environmental (BLE) staff with a HDX-PIT tag using 
methods described below. 
All surgical tools and tags will be disinfected in a Nolvasan (Chlorhexidine diacetate) solution 
for ten minutes and then held in trays filled with distilled water. Surgical tools will be disinfected 
and rinsed between each fish. 
One lamprey at a time will be transferred from a holding tank by hand, using water soaked cotton 
gloves, to a heavy anesthetic bin. It will remain in the bin until the fish loses equilibrium and 
swimming motion ceases (approximately 5 minutes). Start and end time (i.e., surgery start time) 
will be recorded. 
Once the lamprey is fully anesthetized, length and girth to the nearest mm, and weight in grams, 
will be measured and recorded. 
The lamprey will then be transferred to a surgical trough, inspected for general health and 
condition, and positioned ventral side up so the gills are submerged in a light anesthetic bath. 
A < 10 mm incision will be made approximately 1 cm above the ventral midline, in the softer, 
thinner part of the abdomen between the ventral midline and the muscular “rib cage”. The 
midpoint of the incision will be in line with the anterior insertion of the first dorsal fin. 
The HDX-PIT tag will be inserted into the body cavity through the incision. The skin above the 
tag will be rubbed with a finger to ensure it lies flat and will not come back out the incision, then 
one suture will be placed at the midpoint of the incision using 5-0 coated VICRYL (absorbable) 
suture with a taper point needle. Surgery end time will be recorded. 
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The lamprey will then be transferred to a recovery tank and monitored until it regains 
equilibrium (5-10 minutes). 
Lamprey will be held in transport/holding tanks on flow-through water until fully recovered 
before release. 

2.4 Releases 
After recovery, fish will be transported in aerated coolers filled with river water and released 
immediately upstream of the adult fish count station in the Priest Rapids left lower fishway. 

2.5 Monitoring 
Tagged fish will be monitored by an array of HDX-PIT detection stations deployed throughout 
the left and right bank fishways at Priest Rapids Dams (Figure 1).  
All antenna stations will be downloaded at regular intervals, typically every two weeks during 
the Pacific lamprey migration period. 
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Figure 1 Locations of half-duplex (HDX-PIT) detection antenna arrays in Priest 

Rapids Dam left and right fishways. The shaded area in upper figure (left 
bank) indicates the off-ladder fish trap (OLAFT) where two HDX-PIT 
detection stations were installed during the 2014-2015 fishway maintenance 
period. 
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3.0 Analysis 
Detection records from all HDX-PIT detection stations at Priest Rapids Dam will be compiled in 
a relational database maintained by BLE staff. 
A detection history will be generated for each tag. 
Detection records will be used to determine fishway passage characteristics of tagged lamprey. 

The key metric will be median passage time from release to the exit in the Priest Rapids 
left bank fishway, with emphasis placed on quantifying any increased median passage 
time observed in the OLAFT area, compared to other upper fishway sections.  
Median passage time from release to the detection station below the OLAFT will be 
compared with median passage time from the station below the OLAFT to the fishway 
exit. Differences in passage time through these two sections will provide information on 
the location of ongoing increased passage time.  
Downstream movements within a fishway and fallback (fish that are detected at a 
fishway exit then detected at a fishway entrance of the same dam) will be reported. 
Summary statistics on fishway passage will be reported in a format that will allow 
comparisons with previous year’s data.  
Environmental covariates such as river flow and temperature as well as OLAFT 
operations will be considered, as appropriate, when analyzing detection records. 
Unexpected results will be identified as quickly as possible and discussed with Grant 
PUD staff. If necessary, an adaptive approach will be adopted to address additional 
analyses. 

Detections of study fish on receivers in other Grant PUD dam fishways (Priest Rapids right bank, 
Wanapum left and right bank) will be evaluated to assess passage at those locations, should they 
be detected. Detections outside of the Priest Rapids left upper fishway will be supplemental data, 
not related to this study, and will add to Grant PUD’s ongoing multi-year passage monitoring 
program.  
Detections of study fish at HDX-PIT systems located upstream of the Project (i.e. systems in the 
Rock Island and Rocky Reach dam fishways, installed and maintained under direction of Chelan 
PUD) will be evaluated if they become available and used, in part, to determine conversion rates 
between Grant PUD and Chelan PUD dams. 

4.0 Reporting 
BLE staff will provide bimonthly progress updates during monitoring activities. The first 
bimonthly update will be delivered approximately 2 weeks after onset of collection and tagging 
activities beginning in August 2015. The delivery schedule of progress updates may be modified 
per request from Grant PUD. 
Progress updates will include details regarding collection, tagging, monitoring, preliminary 
results, and any accounts of problems encountered during the study, as appropriate.  
Complete results from this study will be included in Grant PUD’s 2016 PLMP Comprehensive 
Annual Report.  
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An oral presentation will be provided to Grant PUD’s license implementation committee (i.e. 
Priest Rapids Fish Forum) in spring of 2016.  
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Executive Summary 
On April 17, 2008, Public Utility District No. 2 of Grant County (Grant PUD) received a new 
Federal Energy Regulatory Commission (FERC) operating license for the Priest Rapids 
Hydroelectric Project (Project) (FERC 2008). As required by FERC License Article 401(a)(12) 
and Clean Water Act 401 Water Quality Certification Section 6.2 (5)(b), Grant PUD , in 
consultation with the Priest Rapids Fish Forum (PRFF), developed and submitted to FERC for 
approval a Pacific Lamprey Management Plan (PLMP) on February 19, 2009. On May 1, 2009, 
FERC issued an “order modifying and approving” the PLMP.  

The goals and objectives of the PLMP are to be achieved through a series of Protection, 
Mitigation, and Enhancement (PME) measures. In support of these PME’s, this document 
proposes to implement a voluntary monitoring study to better inform decisions regarding future 
required evaluations.  

The objectives of this study are to estimate the proportion of tagged lamprey that: 

1). Migrate upstream to the tailrace of Rock Island Dam. 
2). Overwinter in the study area and resume migration in spring 2016. 
3). Experience pre-spawn or predation mortality in the study area. 
4). May engage in undetected spawning in reservoir tributaries 
5). May engage in spawning in the tailrace of Wanapum and/or Rock Island dams. 

One hundred adult Pacific lamprey collected from Priest Rapids Dam fishways during the 2015 
peak migration period will be implanted with acoustic tags and released either above Priest 
Rapids (n=30) or Wanapum dams (n=70). Acoustic receivers deployed at fixed locations 
throughout the Project area will be used to monitor the migration behavior of tagged individuals 
in the study area. In the event that not all individuals are detected at fixed location receivers, 
mobile tracking will be employed to locate individuals within the project area. Fixed location 
receivers will be downloaded at regular intervals to collect detection records. A detection history 
will be created for each tagged lamprey and used to calculate metrics related to the study 
objectives. 
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1.0 Introduction 
On April 17, 2008, Public Utility District No. 2 of Grant County (Grant PUD) received a new 
Federal Energy Regulatory Commission (FERC) operating license for the Priest Rapids 
Hydroelectric Project (Project) (FERC 2008). As required by FERC License Article 401(a)(12) 
and Clean Water Act 401 Water Quality Certification Section 6.2 (5)(b), Grant PUD , in 
consultation with the Priest Rapids Fish Forum (PRFF), developed and submitted to FERC for 
approval a Pacific Lamprey Management Plan (PLMP) on February 19, 2009. On May 1, 2009, 
FERC issued an “order modifying and approving” the PLMP.  

The goals and objectives of the PLMP are to be achieved through a series of Protection, 
Mitigation, and Enhancement (PME) measures. In support of these PME’s, this document 
proposes to implement a voluntary monitoring study to better inform decisions regarding future 
required evaluations.RPT_heading2 

1.1 Adult Lamprey Passage 
Pacific Lamprey (Entosphenus tridentatus) numbers have declined since the 1940’s as a result of 
spawning habitat loss, impediments to migration, changing ocean conditions, and decreased 
water quality (Close et al. 1995, 2002). Much focus over the past 10 years has been placed on 
studying migrating adults. Modifications have been made to many dam operations and structures 
to improve lamprey passage. Passive tags, such as half duplex passive integrated transponder 
tags (HDX- PIT), and active tags, such as radio tags (RT) or acoustic tags (i.e. Juvenile Salmonid 
Acoustic Transmitter System [JSATS]) have been employed to monitor adult lamprey passage at 
dams in the Federal Columbia River Hydropower System (FCRPS), primarily in the lower 
Columbia River (Keefer et al. 2009a, Keefer et al. 2009b, Keefer et al. 2009c, Noyes et al. 2014). 
While much work has been done to improve dam passage, comparatively little effort has been 
devoted to investigating lamprey migration characteristics between dams in the Columbia River 
basin.  

Determining the fate and migration characteristics of adult lamprey in Columbia River basin 
reservoirs can be achieved with either passive or active tags. These technologies allow 
identification of individual fish but have notable strengths and weaknesses. The use of HDX- 
PIT likely provides the best estimate of dam passage and conversion rates between dams due to 
the smaller tag effects than observed with RT (Noyes et al. 2014). However, reservoir passage 
and fate are best determined with active tags. Studies have shown that potential fates of tagged 
Pacific lamprey that are not detected at mainstem dams include 1) overwintering in the reservoir 
and resuming upstream migration the following spring; 2) pre-spawn mortality or predation 
mortality; 3) undetected spawning in reservoir tributaries; or 4) spawning in the tailrace of a dam 
or elsewhere in the reservoir (Noyes et al. 2014). Among active tag technology, acoustic tags 
have the advantage of allowing detections in water >10 m deep (RT do not have this ability), 
which is common in many mainstem Columbia River reservoirs. This greater detection ability 
allows the opportunity to monitor the locations of tagged lamprey that remain in the tailrace or 
reservoir by using an array of autonomous receivers deployed in fixed locations. Additionally, 
mobile tracking can be employed to detect tags that may be in locations outside the detection 
range of fixed receivers. 

In the Project area, HDX- PIT tag detection systems were installed in the fishways at Priest 
Rapids and Wanapum dams in 2009 and have been used to monitor passage of tagged Pacific 
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lamprey. For the 2010 through 2014 migrations, Grant PUD monitored a total of 380 and 258 
HDX-PIT tagged lamprey at Priest Rapids and Wanapum dams, respectively (Le et al. 2015). 
However, because of detection limitations, it is unknown how many of those fish reached the 
upstream boundary of Project waters and approached the fishway entrances at the tailrace of 
Rock Island Dam.  

In order to estimate successful approach to the Rock Island Dam tailrace, 100 adult Pacific 
lamprey will be implanted with active acoustic tags during the peak migration period in 2015. 
Tagged fish will be released either above Priest Rapids (n=30) or Wanapum (n=70) dams and 
monitored within the Project for a period of approximately 10 months. 

The objectives of this study are to estimate the proportion of tagged lamprey that: 

1). Migrate upstream to the tailrace of Rock Island Dam. 
2). Overwinter in the study area and resume migration in spring 2016. 
3). Experience pre-spawn or predation mortality in the study area. 
4). May engage in undetected spawning in reservoir tributaries 
5). May engage in spawning in the tailrace of Wanapum and/or Rock Island dams. 

1.2 Study Area 
The study area is defined by the FERC licensed project area which includes Wanapum and Priest 
Rapids dams and their respective tailrace areas and reservoirs. The project area is known 
collectively as the Priest Rapids Project (PRP). The PRP spans approximately 58 miles of the 
Columbia River. The Wanapum Reservoir is 38 miles long and has a surface area of 
approximately 14,680 acres. The Priest Rapids Reservoir is 18 miles long and has a surface area 
of approximately 7,725 acres. 

2.0 Adult Pacific Lamprey Collection, Tagging, Release, and Monitoring Methods 
2.1 Tag and Monitoring Equipment 

This study will employ active acoustic tags and receivers deployed at fixed locations (Vemco V7 
tags and VR2 receivers), augmented with mobile tracking, to determine migration characteristics 
of adult Pacific lamprey in the Priest Rapids and Wanapum reservoirs and verify approach to 
Rock Island Dam. Vemco equipment for this study will take advantage of efficiencies created by 
an existing array of Vemco acoustic receivers deployed throughout the Project in support of 
white sturgeon monitoring (see section 2.5 below). Two additional VR2 acoustic receivers will 
be deployed near the entrances of the left and right bank fishways in the tailrace of Rock Island 
Dam to improve detection capabilities of the array. The dimensions of V7 tags (length 22 mm, 
diameter 7mm, weight 1.8 g in air) are nearly identical to the JSATS tags used by Noyes et al. 
(2014). 

2.2 Collection 
All lamprey will be collected using existing mechanical fish traps located in the lower fishways 
at Priest Rapids Dam. The traps will be operated and maintained by Grant PUD Fisheries staff. 
Protocols for fish handling are described in Grant PUD 2014.  
All trapped fish will be scanned for existing PIT tags. Previously tagged fish will be released 
upstream of Priest Rapids Dam. Up to 50 unmarked fish per day will be transported to holding 
facilities at Priest Rapids Dam left bank. 
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Up to 100 lamprey will be tagged and released for this study. The collection schedule will be 
complementary to trap and transport efforts planned to occur during the peak of the lamprey 
migration in summer 2015, beginning in August. 

2.3 Tagging and Recovery 
All lamprey will be double tagged by Blue Leaf Environmental (BLE) staff with Vemco V7 tags 
and a full duplex PIT tag (FDX-PIT) using methods described below. 
All surgical tools and tags will be disinfected in a Nolvasan (Chlorhexidine diacetate) solution 
for ten minutes and then held in trays filled with distilled water. Surgical tools will be disinfected 
and rinsed between each fish. 
One lamprey at a time will be transferred from a holding tank by hand, using water soaked cotton 
gloves, to a heavy anesthetic bin. It will remain in the bin until the fish loses equilibrium and 
swimming motion ceases (approximately 5 minutes). Start and end time (i.e., surgery start time) 
will be recorded. 
Once the lamprey is fully anesthetized, length and girth to the nearest mm, and weight in grams, 
will be measured and recorded. 
The lamprey will then be transferred to a surgical trough, inspected for general health and 
condition, and positioned ventral side up so the gills are submerged in a light anesthetic bath. 
A < 10 mm incision will be made approximately 1 cm above the ventral midline, in the softer, 
thinner part of the abdomen between the ventral midline and the muscular “rib cage”. The 
midpoint of the incision will be in line with the anterior insertion of the first dorsal fin. 
First the PIT tag will be inserted into the body cavity through the incision, followed by the 
Vemco V7 tag. The skin above the tags will be rubbed with a finger to ensure they are laying flat 
and will not come back out the incision, then one suture will be placed at the midpoint of the 
incision using 5-0 coated VICRYL (absorbable) suture with a taper point needle. Surgery end 
time will be recorded. 
The lamprey will then be transferred to a recovery tank and monitored until it regains 
equilibrium (5-10 minutes). 
Lamprey will be held in transport/holding tanks on flow-through water until fully recovered from 
the anesthetic, and released later the same day. 

2.4 Releases 
After recovery, fish will be transported in aerated coolers filled with river water and released 
from either Desert Aire (Priest Rapids Reservoir; n=30) or in the Wanapum Reservoir at either 
Vantage (n=35) or the boat launch immediately upstream of Wanapum Dam left bank (n=35).  

2.5 Monitoring 
Tagged fish will be monitored by an array of fixed location Vemco VR2 acoustic receivers 
deployed throughout the Project reservoirs (Figure 1 and 2). Suggested locations for two 
additional receivers in the immediate tailrace of Rock Island Dam are illustrated in Figure 3. 
All receiver will be downloaded at regular intervals. The receivers located in the Rock Island 
Dam tailrace will be downloaded every two weeks for the first six weeks after all releases are 
complete and then at 6 week intervals for the duration of the life of the tags (approximately 299 d 
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at 120 s burst rate). The remaining receivers in the study area will be downloaded in coordination 
with scheduled downloads associated with the white sturgeon monitoring program. 
In the event that not all individual are detected on fixed receivers, mobile tracking will be used to 
locate fish that remain at-large. If tagged fish remain at-large, mobile tracking will commence 
after the first download of the receivers in the Rock Island tailrace (approximately two weeks 
after the final release). Mobile tracking will be completed from a boat by drifting or slowly 
motoring downstream with an omnidirectional hydrophone placed 1-2 m beneath the surface of 
the water. Detections will be logged with a GPS location. BLE will provide a boat and operator 
for mobile tracking activities. 
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Figure 1 Locations of current Vemco VR2 acoustic receivers in Wanapum Reservoir 

deployed for the sturgeon monitoring program. The last four digits of each 
label (VRRMXXX.X represent the river mile at the deployed location. 

Vantage
release site

Wanapum
release site
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Figure 2 Location of current Vemco VR2 acoustic receivers in Priest Rapids Reservoir 

deployed for the sturgeon monitoring program. The last four digits of each 
label (VRRMXXX.X) represent the river mile at the deployed location. 

Desert Aire
release site
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Figure 3 Proposed locations for the placement of two additional Vemco VR2 acoustic 

receivers in the tailrace of Rock Island Dam. 
3.0 Analysis 
Detection records from Vemco VR2 acoustic receivers will be compiled in a relational database 
maintained by BLE staff. 
A detection history will be generated for each tag. 
Detection records will be used to determine migration characteristics of tagged lamprey in the 
study area. 

Key metrics will include proportion of tagged fish that reach the Rock Island Dam 
tailrace, estimated migration rate between detection sites, and downstream movements 
out of the study area below Priest Rapids Dam. Additionally, the proportion of fish that 
overwinter in the study area, experience mortality in the study area, or engage in 
spawning behavior either in tributaries or the tailrace of Wanapum and/or Rock Island 
dams will be estimated. 
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For example, fish released at Desert Aire that continue migrating upstream will 
potentially be detected approaching Wanapum Dam, ascending the Wanapum fishways 
(via FDX-PIT tag) and continuing on to the Rock Island Dam tailrace.  
Detection records of lamprey collected during mobile tracking will be plotted using GPS 
locations. These detection records will be used to augment detections from fixed 
receivers.  
Environmental covariates such as river flow and temperature will be considered, as 
appropriate, when analyzing detection records. 
Unexpected results will be identified as quickly as possible and discussed with Grant 
PUD staff. If necessary, an adaptive approach will be adopted to address additional 
analyses. 

4.0 Reporting 
BLE staff will provide monthly progress updates during monitoring activities. The first monthly 
update will be delivered approximately 30 days after onset of collection and tagging activities 
beginning in August 2015. The delivery schedule of progress updates may be modified per 
request from Grant PUD. 
Progress updates will include details regarding collection, tagging, and monitoring, including 
preliminary results and accounts of problems encountered during the study as appropriate.  
A final technical report will be produced by BLE and HDR staff following the completion of 
monitoring and analysis. 
A draft report will be submitted to Grant PUD in electronic format no later than August 30, 
2016.  
A final report incorporating edits and comments from Grant PUD will be submitted in electronic 
format no later than November 30, 2016 
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STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 
4601 N Monroe Street• Spokane, Washing ton 99205-1295 • (509)329-3400 

February 11 , 201 6 

Mr. Mike Clement 
Senior Biologist 
Grant County PUD 
PO Box 878 

- Bphrata, W~ 98823 

RE: Request for Ecology Review and Comment - 2015 Pacific Lamprey Management Plan 
Comprehensive Annual Report. Priest Rapids Hydroelectric Project No. 2 114 

Dear Mr. Clement: 

Ecology has reviewed the 2015 Pacific Lamprey Management Plan Comprehensive Annual 
Report that was e-mailed to Ecology on January 22, 2016. 

Ecology has no comments on the 2015 Pacific Lamprey Management Plan Comprehensive 
Annual Report as submitted. The report is a requirement of Section 6.2(5)( c) for the Pacific 
Lamprey Management Plan and Section 6.2(5)(d) of the 401 Certification. 

If you have any questions for Ecology, please contact me at (509) 329-3567, or 
pmcg46 l ('mecv. wa. gov. · 

Sincerely, 

]);t#lc{jV:v~ 
Patrick McGuire 
Eastern Region FERC License Coordinator 
Water Quality Program 

PDM:jab 


