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2022 LAKE ALOHA TROUT REMOVAL SURVEYS AND SIERRA NEVADA 
YELLOW-LEGGED FROG SURVEYS 
El Dorado Hydroelectric Project (FERC No. 184) 

 

1.0 INTRODUCTION 

1.1 Monitoring Requirements 

El Dorado Irrigation District (EID or District) owns and operates the El Dorado 
Hydroelectric Project (Project) on the South Fork American River (SFAR) in El Dorado 
County, California, under license from the Federal Energy Regulatory Commission (FERC; 
Project No. 184). Conditions1 of the Project No. 184 FERC license require the District to 
remove trout from ponds that are located downstream of the auxiliary dams (a.k.a. 
spillway) and conduct surveys for Sierra Nevada yellow-legged frog (SNYLF; Rana sierrae; 
formerly referred to as mountain yellow-legged frog [Rana muscosa]) in the event of a 
reservoir spill as a protection measure for SNYLF. Lake Aloha spilled twice during the 
runoff season in 2022 (spill occurs at gage elevations over 19.70 feet). The first spill 
occurred on June 5, 2022, and ended on June 8, 2022, with a maximum gage elevation of 
19.78 feet. The second spill occurred on June 12, 2022, and ended on June 15, 2022, with 
a maximum gage elevation of 19.95 feet.  
 
The District contracted with Kleinfelder to conduct the trout removal and SNYLF surveys 
as described in the Project No. 184 Lake Aloha Downstream Ponds Trout Removal Plan 
(EID 2007) and Project No. 184 Mountain Yellow-legged Frog Monitoring Plan (EID 2010). 
Trout removal and SNYLF surveys were conducted concurrently from August 29 through 
September 1, 2022. Results of 2022 trout removal and SNYLF surveys are reported herein.  
 

1.2 SNYLF Status and Authorizations 

The United States Fish and Wildlife Service (USFWS) listed SNYLF as endangered under 
the federal Endangered Species Act (ESA) on April 29, 2014. The California Fish and Game 
Commission listed SNYLF as threatened under the California Endangered Species Act on 
April 1, 2013. SNYLF is also considered a sensitive species by the FS. Portions of the Project 
are within Critical Habitat for the species (USFWS 2016). 
 
Trout removal and spill-related SNYLF surveys were last conducted at Lake Aloha 
following the most recent spill event in 2010. Due to the formal listing of SNYLF since that 
time, and because the most effective method for fish removal is gill netting (which could 

 
1 U.S. Forest Service Section 4(e) Condition 33, Condition 4 of the State Water Resources Control Board 
Water Quality Certification, Section 3 of Appendix A to the El Dorado Relicensing Settlement Agreement, 
and Article 401 of the FERC license for Project No. 184. 
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result in potential harm to SNYLF), the District obtained the necessary authorizations from 
the U.S. Fish and Wildlife Service (USFWS 2022) and the California Department of Fish and 
Wildlife (CDFW 2022) prior to conducting the trout removal efforts. 
 

2.0 METHODS 

2.1 Trout Removal 

Trout removal efforts in the Lake Aloha auxiliary dam spillway region focused on ponds 
along the spillway path where trout have been captured previously that are also known 
to support various SNYLF life stages (GANDA 2008, 2011, 2016).  
 
Fish were removed from auxiliary ponds using variable-mesh gill nets. Visual surveys using 
mask and snorkel were also conducted in order to verify the presence/absence of fish in 
ponds, as well as to evaluate the efficacy of the fish removal method. Gill netting was 
performed in the larger ponds where the best fish habitat was located. Six lightweight gill 
nets (36 meters [m] wide by 1.8 m tall with variable panels of 10, 12.5, 18.5, 25, 38, and 
50 mm mesh) were used to capture any fish in these ponds over three days of sampling 
(i.e., a total of 16 net sets). Gill nets were deployed in Ponds A, I, and J in 2022. Note that 
nets were set multiple nights because of the presence of fish in these ponds during the 
first deployment and/or during previous trout removal surveys.  
 
All fish captured were identified to species, measured to the nearest millimeter fork 
length (FL), and dissected to examine stomach contents. Fish data were recorded in field 
notebooks. The location of each captured fish was marked using GPS. Digital photographs 
of all captured specimens were also taken. 
 

2.2 SNYLF Surveys 

Targeted SNYLF survey locations in the Lake Aloha auxiliary dam spillway region included 
Ponds A through X (sensu GANDA 2011), as well as any other surface waters in the 
auxiliary spillway path that could be connected to during high flows (i.e., ponds or other 
potential frog habitat located just above the spillway path where fish passage may 
occasionally be possible). 
 
Surveys for SNYLF followed the California Department of Fish Game (CDFG) Sierra Nevada 
Fish and Amphibian Survey Protocol (CDFG 2009). Visual encounter surveys (VES) 
targeted life stages of SNYLF including tadpoles (i.e., hatch-year and over-winter 
tadpoles), juveniles, and adults. Egg masses were not a life stage targeted for VES due to 
the timing of surveys in late summer when they are likely to be hatched out. 
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VES was conducted by teams of two to four biologists walking along the margins of ponds 
where frogs could be observed basking. All measurements were estimated and no 
individual adults, juveniles, or larvae were handled during surveys. Frogs greater than 40 
millimeters (mm) snout-urostyle length (SUL) were considered adult, while frogs ranging 
from 25 to 39 mm SUL were considered juveniles. Larval SNYLF were given an estimated 
measurement for total length (TL) and attempts were made to observe characteristics of 
over-wintered larvae (i.e., hind legs) versus hatch-year larvae (lack of hind legs and lower 
TL). Locations of SNYLF were recorded with hand-held global positioning system (GPS) 
units. Habitat characteristics were recorded for each site including water temperature, 
color, turbidity, and maximum depth in addition to weather conditions. In addition to 
SNYLF, all other herpetofauna observations were recorded. All snakes that were captured 
were palpated, if possible, to identify prey items, and then released.  
 

3.0 RESULTS 

3.1 Trout Removal Results 

Seven brook trout (Salvelinus fontinalis) were captured in Ponds I (4 fish) and J (3 fish) on 
August 29, 2022. Capture locations for these fish are noted in Figure 3.1-1. Captured 
brook trout ranged from 180 to 314 mm FL (Figures 3.1-2 and 3.1-3). Results of net sets 
are presented in Table 3.1-1. Each net that caught fish was left in place for subsequent 
nights. Visual surveys with mask and snorkel confirmed the lack of fish in any other ponds 
or other surface waters in the study area. 
 
Dissection revealed that most these fish had been feeding on insects. Stomach contents 
of most specimens consisted almost entirely of waterboatmen (Hemiptera, Corixidae). 
Several fish had dragonfly larvae (Odonata) in their stomachs, and several fish had empty 
stomachs. No signs of predation on frogs were evident in the stomach contents of these 
fish. All specimens were ŘƛǎǇƻǎŜŘ ƻŦ ƻƴπǎite. 
 

3.2 SNYLF VES Results 

A total of 46 SNYLF (7 adults, 37 juveniles, and 2 tadpoles) were observed during targeted 
surveys at Lake Aloha auxiliary dam ponds. VES results are summarized in Table 3.2-1 and 
Figure 3.2-1. Site photographs are provided in Appendix A. Adult frogs were observed 
Ponds A, D, E, I, and X; juveniles were observed at Ponds A, B, D, E, G, H, I, J, M, V, W, and 
X; and overwintered larvae were observed at Pond H. SNYLF egg masses were not 
observed at any site. Incidental herpetofauna observed included Sierran chorus frog 
(Pseudacris sierra) tadpoles, metamorphs, and adults in addition to mountain garter 
snakes (Thamnophis elegans elegans).  
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Figure 3.1-1. Sampling locations and results of 2022 trout removal below Lake Aloha 
auxiliary dams.  
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Figure 3.1-2. Brook trout removed from Pond I (8/30/22). 

 

 

Figure 3.1-3. Brook trout removed from Pond J (8/30/22).  



El Dorado Hydroelectric Project, FERC No. 184  Kleinfelder 
2022 Lake Aloha Trout Removal and SNYLF Surveys  October 2022 

6 

 
Table 3.1-1. Summary of brook trout captured by net set in Lake Aloha auxiliary dam 
ponds. 

NET # SET DATE SET TIME PULL DATE PULL TIME # BROOK TROUT CAPTURED 

J1(1) 8/29/22 17:25 8/30/22 11:15 3 

J2(1) 8/29/22 17:35 8/30/22 11:17 0 

J3(1) 8/29/22 17:45 8/30/22 11:20 0 

J4 8/29/22 17:55 8/30/22 11:40 0 

I1(1) 8/29/22 18:15 8/30/22 10:30 4 

A1 8/30/22 13:08 8/30/22 18:40 0 

A2 8/30/22 13:25 8/30/22 18:45 0 

J1(2) 8/30/22 11:15 8/30/22 18:20 0 

J2(2) 8/30/22 11:17 8/30/22 18:25 0 

J3(2) 8/30/22 11:20 8/30/22 18:30 0 

I1(2) 8/30/22 10:30 8/30/22 18:35 0 

A1(2) 8/30/22 18:40 8/31/22 11:26 0 

A2(2) 8/30/22 18:45 8/31/22 11:34 0 

J1(3) 8/30/22 18:20 8/31/22 10:52 0 

J2(3) 8/30/22 18:25 8/31/22 10:32 0 

J3(3) 8/30/22 18:30 8/31/22 10:18 0 

I1(3) 8/30/22 18:35 8/31/22 11:15 0 

A1(3) 8/31/22 11:26 8/31/22 18:20 0 

A2(3) 8/31/22 11:34 8/31/22 18:50 0 
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Table 3.2-1. Project 184 Lake Aloha auxiliary dam SNYLF survey results 
(8/30 to 8/31/2022). 

SUBSITE # ADULTS # JUVENILES # LARVAE 

Pond A 1 7 0 

Pond B 0 4 0 

Pond C 0 0 0 

Pond D 1 2 0 

Pond E 2 6 0 

Pond F 0 0 0 

Pond G 0 2 0 

Pond H 0 2 2 

Pond I 1 3 0 

Pond J 0 2 0 

Pond K 0 0 0 

Pond L 0 0 0 

Pond M 0 5 0 

Pond N 0 0 0 

Pond O 0 0 0 

Pond P 0 0 0 

Pond Q 0 0 0 

Pond R 0 0 0 

Pond S 0 0 0 

Pond T 0 0 0 

Pond U 0 0 0 

Pond V 0 1 0 

Pond W 0 3 0 

Pond X 2 0 0 

TOTAL 7 37 2 
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Figure 3.2-1. Lake Aloha auxiliary dam ponds (A-X) and SNYLF habitats and 2022 survey 
results (8/30 to 8/31/22).  
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Photo 1. Pond A, south end of pond looking north from (8/31/22). 
 

 
Photo 2. Pond B, view south from north edge (8/30/22). 
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Photo 3. Pond C, view north from south edge (8/30/22). 
 

 
Photo 4. Pond D, view north from south edge (8/30/22). 
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Photo 5. Pond E, view north from south edge (8/30/22). 
 

 
Photo 6. Pond F, view south from north edge (8/30/22). 
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Photo 7. Pond G, view south from north edge (8/30/22). 
 

 
Photo 8. Pond H, view south from north edge (8/30/22). 
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Photo 9. Pond I, view south from north edge (8/31/22). 
 

 
Photo 10. Pond J, view east from west edge (8/23/16). 
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Photo 11. Pond K, view northwest from south edge (8/23/16). 
 

 
Photo 12. Pond L, view south from north edge (8/26/16). 
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Photo 13. Pond M, view north from south edge (8/30/22). 
 

 
Photo 14. Pond N, view west from east edge (8/30/22). 
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Photo 15. Pond O (dry in foreground) looking southeast (8/30/22). 
 

 
Photo 16. Pond P (dry), view east from west edge (8/31/22). 


