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INTRODUCTION 
 
 
In the fall of 2012, ECORP was contracted by Glenn Lukos Associates, Inc. to conduct  a 
baseline aquatic habitat survey using Surface Water Ambient Monitoring Program (SWAMP) 
sampling protocols and including a benthic macroinvertebrate (BMI) bioassessment assessment 
of Pine Creek above and below its confluence with Morgan Creek, in the vicinity of the Pine 
Creek Tungsten Mine near Bishop, Inyo County, California. Pine Creek Mine, LLC has filed an 
application to construct and operate a hydroelectric plant to generate electricity using spring 
water that accumulates. There is currently a concrete plug at the entrance to the mine shaft 
that allows water to accumulate. A pipe running through the concrete plug in the mine shaft 
allows water to exit the mine into Morgan Creek which drains immediately downstream  into 
Pine Creek. 

 
Location and Setting 

 
 
Pine Creek is approximately 22.0 kilometers (km) (13.7 miles [mi]) in length and flows from its 
headwaters at Pine Creek Pass at an elevation of 11,120 feet (ft) through Upper Pine Lake, Pine 
Lake, and eventually drains into Lower Rock Creek just before its confluence with the Owens 
River within the Owens River Basin (Figure 1). Pine Creek Mine is located approximately 27.2 
km (16.9 mi) to the west of Bishop, California. The mine is located just upstream from its 
confluence with Morgan Creek at an approximate elevation of 7,800 ft. Morgan Creek is an 
ephemeral creek that is approximately 4.3 km (2.7 mi) in length and flows from its headwaters 
at an elevation of 9,200 feet to its confluence with Pine Creek just downstream from Pine Creek 
Mine. Spring snowpack melt and naturally occurring artesian groundwater springs are the main 
contributors to stream flow. 

 
METHODS 

 
 
Physical habitat data collection and benthic macroinvertebrate sampling methods conformed to 
SWAMP’s standard targeted riffle composite (TRC) method for documenting and describing 
benthic macroinvertebrate assemblages within sampling sites. 
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Physical Habitat Characterization 
 
 
Two stream reaches (sites), each measuring 150 meters (m) in length, were selected during the 
Pine Creek Baseline Aquatic Habitat Monitoring Survey conducted on 10 and 11 September 
2012 (Figure 2). One site was established in Pine Creek upstream from its confluence with 
Morgan Creek and served as the reference site (control site) for the study. The control site was 
located slightly outside the project area because streamflow in Pine Creek became subsurface 
within the project area. The control site was therefore located upstream and slightly outside of 
the project area because it was the only location in which a 150-m sampling reach could be 
located above the confluence with Morgan Creek. 

 
A second site was established in Pine Creek downstream from the confluence with Morgan 
Creek and served as the potentially-affected site (experimental site) for the study. This site 
was selected based on its proximity to the confluence with Morgan Creek and the ability of 
surveyors to safely work within the stream channel. 

 
In an effort to minimize any anomalous readings, water quality readings were collected prior to 
instream surveys. A multi-probe water quality meter (HORIBA Model U-52) was utilized to 
record water temperature, conductivity, salinity, dissolved oxygen (DO), total dissolved solids 
(TDS), pH, turbidity, and oxidation-reduction potential. The water quality meter was calibrated 
according to the manufacturer’s instructions prior to the survey, and the data were tabulated 
according to site location and date of collection. 

 
Physical habitat (PHAB) characteristics at each site location were evaluated, measured, and 
recorded using California’s State Water Resources Control Board (SWRCB) SWAMP procedures 
(Ode 2007). According to SWAMP protocols, PHAB characteristics that are measured in streams 
less than 10 m wide should be based on a 150-m reach with sub-samples collected along 11 
transects and 10 inter-transects. 

 
At each transect, a tape measure was extended perpendicularly across the stream to measure 
the wetted width, bankfull width, and bankfull height dimensions. Along these transect lines, 
distance from left bank, depth, substrate size class, percent cobble embeddedness, presence of 
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coarse particulate organic matter (CPOM), microalgae thickness, presence of attached 
macroalgae, presence of unattached macroalgae, and presence of aquatic macrophytes were 
recorded at predetermined locations (left and right banks, center, and left and right centers). 
Canopy cover was measured by taking four readings (center left, center upstream, center right, 
and center downstream) using a densiometer. Visual estimates of riparian vegetation, instream 
habitat complexity, human influence, and bank stability were also recorded. The evaluation of 
riparian bank vegetation and instream habitat complexity was provided using the SWAMP 
Stream Habitat Characterization forms rating scale from 0 to 4. The rating scale is arranged as 
follows: 

 
0 = Absent (0%) 
1 = Sparse (<10%) 
2 = Moderate (10-40%) 
3 = Heavy (41-75%) 
4 = Very Heavy (>75%) 

 
 
At each inter-transect, a tape measure was extended perpendicularly across the stream to 
measure the wetted width. Along these transect lines, distance from left bank, depth, substrate 
size class, percent cobble embeddedness, presence of coarse particulate organic matter 
(CPOM), microalgae thickness, presence of attached macroalgae, presence of unattached 
macroalgae, and presence of aquatic macrophytes were recorded at predetermined locations 
(left and right banks, center, and left and right centers). Visual estimates of the percentage of 
flow habitats present were also recorded. 

 
Streamflow discharge data were collected at the downstream extent of each site. Water 
discharge was measured using a Marsh-McBirney Flo-Mate 2000 electromagnetic flowmeter 
(FLO-MATE 2000). The flowmeter was calibrated according to the manufacturer’s instructions 
prior to the survey, and the data were tabulated according to site location and  date of 
collection. Surveyors also recorded evidence of any recent rainfall or fires in the area,  in 
addition to the dominant surrounding land use. 
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The slope of the entire reach was measured using a hand-held inclinometer. Additional habitat 
characteristics including rankings of epifaunal substrate/cover, sediment deposition,  and 
channel alteration were recorded using the following scale: 

 
20-16 = Optimal (>70%) 
15-11 = Suboptimal (41-70%) 
10-6 = Marginal (20-40%) 
5-0 = Poor (<20%) 

 

BMI Collection 
 
 
Within each site, a total of eight kick samples were collected within eight distinct riffle habitats 
using a 0.02-inch diameter mesh D-framed kicknet. Each of the eight subsamples covered one 
square foot of the stream bottom, and were used to form one composite sample for each site. 
Sub-samples were taken from a defined "core area" within each riffle, and surveyors were 
careful to avoid edges along channel margins as well as the upstream or downstream edges of 
the riffle. Samples were collected starting at the most downstream riffle unit and proceeding 
upstream to minimize instream disturbance. 

 
All samples were preserved with 95-percent ethanol, and properly labeled with time, date, and 
site location. Samples were delivered to the EcoAnalysts laboratory, where each sample was 
then rinsed in a standard No. 35 sieve (0.5 mm) and transferred to a tray with four, square-inch 
grids for subsampling. In cases where BMI abundance exceeded 100 organisms per grid, half 
grids were delineated to assure that a minimum of three discreet areas within the tray of 
benthic material were subsampled. A total of at least 500 BMIs were subsampled from a 
minimum of five grids, or five half grids. 

 
All organisms were removed from the subsample and identified to Southwest Association of 
Freshwater Invertebrate Taxonomists (SAFIT) Level 2 protocol (Richards and Rogers 2006). 
Subsampled BMIs were identified by a taxonomist approved by the California Department of 
Fish and Wildlife (CDFW), (formerly California Department of Fish and Game), for U.S. 
Environmental     Protection     Agency     (USEPA)     evaluations     using     standard   aquatic 
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macroinvertebrate identification keys. Following the data collection and sample processing, all 
data were subject to quality assurance/quality control (QA/QC) procedures including, but not 
limited to, spot-checks of data and review of electronic data for completeness. Standard 
biological metrics (as outlined in Ode et al. 2005) plus any additional relevant metrics (regional 
IBI), were calculated for each reach and presented in graphical or tabular form. Finally, the 
CDFW Aquatic Bioassessment Laboratory (ABL) was contracted to perform an external QC 
review of the sample identification. Twenty percent of the samples collected (or one sample, if 
five samples or less are collected) were randomly selected for QC by the taxonomist and sent to 
the CDFW ABL for taxonomic verification. 

 
RESULTS 

 
 
The following section provides an overview of the BMI results (all sampling reaches combined) 
obtained during the survey effort in fall 2012; general descriptions of sampling reaches 
including physical habitat conditions (based on fall surveys); and specific BMI results, by 
sampling reach, for the survey efforts. 

 
During the fall 2012 surveys, an estimated 5,157 BMIs were collected from the two sampling 
sites, representing 51 distinct taxa and 11 orders. Of this total, 1,291 BMIs were identified 
during the sample processing effort. 

 
Habitat and substrate characteristics for both sites are provided in Attachment A. Raw BMI 
data and summary metrics are presented in Attachment B. The SoCal B-IBI scores for each site 
are provided in Attachment C. Additionally, copies of field data sheets completed for the fall 
surveys are included in Attachment D.  Attachment E includes representative site photos. 

 
Control Site 

 
 
The control sampling site is located on Pine Creek upstream from the Pine Creek Mine at UTM 
coordinates 11S 0349226 E, 4135902 N and an elevation of 7,961 ft. The downstream end of 
the 150-m sampling site is located approximately 520 m upstream from its confluence with 
Morgan Creek.   The control site is within a high gradient mountain creek with a slope of 
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19.56%, with an average streamflow of 2.9 cubic feet per second (cfs). Water temperature 
was 14.35 degrees Celsius (°C), dissolved oxygen was 8.24 milligrams per liter (mg/L), and pH 
was 9.68 within the site (Table 1). Cascades/falls and riffles were the primary instream habitats 
with substrates dominated by cobble and both small and large boulders. Bankfull widths 
ranged from 3.8 to 9.2 m, with both stable and vulnerable banks. Stream depths ranged from 
near zero to 110 centimeters (cm). Canopy cover was intermediate with an average of 34.1% 
and consisted primarily of water birch riparian scrub with minimal deposits of coarse particulate 
organic matter (CPOM) in the stream channel. Riparian vegetation consisted of  miner’s 
dogwood (Cornus sp.), mountain dogwood (Cornus sp.), mountain alder (Alnus sp.), water 

birch (Betula sp.), California buckeye (Aesculus sp.), buckthorn (Rhamnus sp.), and slippery elm 

(Ulmus sp.). Emergent vegetation was absent throughout the reach. Human influence within 
and adjacent to the reach was evident by the trash and landfill present, along with a bridge that 
extends over the reach.  The surrounding land use was forest and mining. 

 

The three RBP scores for this reach were in the Optimal range. Epifaunal substrate cover 
scored a 17 (Optimal), sediment deposition consistently scored a 19 (Optimal), and the channel 
alteration parameter consistently scored 19 (Optimal) (see Attachment A). The SoCal B-IBI 
score for this reach was in the ‘Fair’ condition category (see Attachment B, Figure 3). 

 
Community metrics indicated a balanced benthic community, as indicated by the Shannon 

Diversity Index (SDI) (see Attachment B, Figure 4). The stonefly, Zapada cinctipes dominated 

the benthic community, comprising 15% of the community (see Attachment B, Figure 5). The 
Tolerance Value (2.7) was lower than that observed for the experimental site (see Attachment 
B, Figure 6). Intolerant Organisms accounted for 56% of the community (see Attachment B, 
Figure 7).  The high number of Intolerant Organisms directly affected the Tolerance Value. 

 
 
Correspondingly, Tolerant Organisms comprised 3.5% of the community. Additionally, EPT and 
Sensitive EPT indices exceeded 60% of the community (see Attachment B, Figure 8). 
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Table 1. General Physical Habitat Characteristics and Water Quality 
Measurements, Fall 2012 

 
 
 
Sampling Information 

Fall 2012 
Pine Creek Pine Creek 

Control Experimental 
   

Date Sampled 9/10/2012 9/11/2012 
Time Sampled 13:30 10:05 
Site Length (m) 150m 150m 
Specific Conductance (mS/cm) 0.03 0.07 
Dissolved Oxygen (mg/L) 8.24 9.17 
Water Temperature (°C) 14.35 10.64 
Turbidity (NTU) 0.00 0.00 
pH 9.68 9.44 
Salinity (ppt) 0.00 0.00 
ORP (mV) 183.00 134.00 
Total Dissolved Solids (g/L) 0.02 0.05 

  
 

Notable field conditions 
Recent  Rainfall  
Evidence of Fires 
Dominant landuse/cover 

Control Experimental 
N N 
N N 

FOREST/INDUSTRIAL FOREST 
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Figure 4. Shannon Diversity Index for Pine Creek Benthic 
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Figure 5. Percent Dominant Taxa for Pine Creek Benthic 
Macroinvertebrate study, Fall 2012. 
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Figure 8. EPT Indices for Pine Creek Benthic Macroinvertebrate 
Study, Fall 2012. 
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Functional Feeding Group metrics indicated that the community was co-dominated by three 
feeding groups; Predators, Collector-gatherers, and Shredders exceed 20% of the community 
(see Attachment B, Figure 9).  Additionally, Scrapers comprised about 20% of the community. 

 
 
Experimental Site 

 
 
The experimental sampling site is located on Pine Creek downstream from the Pine Creek Mine 
at UTM coordinates 11S 0350045 E, 4136395 N and an elevation of 7,475 ft. The upstream end 
of the 150-m sampling site is located approximately 370 m downstream from its confluence 
with Morgan Creek. The experimental sampling site is within a high gradient mountain creek 
with a slope of 11.73% and an average streamflow of 17.7 cfs.  Water temperature was   10.64 
°C, dissolved oxygen was 9.17 mg/L, and pH was 9.44 within the site (Table 1). Rapids was 
the primary instream habitat type with substrates dominated by cobble and both small and 
large boulders (Attachment A). Bankfull widths ranged from 4.2 to 6.6 m, with both stable and 
vulnerable banks present. Stream depths ranged from near zero to 110 cm. Canopy cover was 
dense and averaged 75.3%. The riparian corridor consisted primarily of water birch riparian 

scrub, which included elderberry (Sambucus sp.), box elder (Acer sp.), mountain maple (Acer 
sp.), and ash (Fraxinus sp.), with minimal deposits of CPOM in the stream channel. Emergent 
vegetation was sparse throughout the reach. Human influence within and adjacent to the reach 
was evident by the trash present.  The surrounding land use was forest. 

 

The three Rapid Bioassessment Protocol (RBP) scores for this reach were in the Optimal range. 
Epifaunal substrate cover scored a 19 (Optimal), sediment deposition consistently scored a 19 
(Optimal), and the channel alteration parameter consistently scored 19 (Optimal) (see 
Attachment A). The SoCal B-IBI score for this reach was in the ‘Fair’ condition category (see 
Attachment B, Figure 3). 

 
Community metrics indicate that the benthic community was relatively balanced, as evidenced 
by the Shannon Diversity Index (SDI) (see Attachment B, Figure 4). The stonefly, Zapada 
cinctipes dominated the benthic community, comprising 28% of the community (see 
Attachment B, Figure 5). The mayfly, Beatis sp. comprised 17% of the community and was the 
second most abundant organism at this site.  The Tolerance Value was slightly higher than was 
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observed at the reference site, however, both scored less than 3.0 (see Attachment B, Figure 
6). Intolerant Organisms accounted for 56% of the community (see Attachment B, Figure 7). 
The high number of Intolerant organisms directly affected the Tolerance Value. 
Correspondingly, Tolerant Organisms comprised 2.5% of the community. Additionally, the EPT 
Index exceeded 85% and Sensitive EPT Index exceeded 59% of the community (see 
Attachment B, Figure 8). 

 
Functional Feeding Group metrics indicated that the community was dominated by the three 
groups; Collector-gatherers, Shredders and Predators. The Collector-gatherers and Shredders 
each comprised greater than 30% of the community (see Attachment B, Figure 9). Scrapers 
comprised about 8% of the community. 

 
The experimental site was randomly selected for external QC of taxa identification and counts 
by the CDFW ABL in Chico. The external QC found only minor discrepancies in the counts of six 
taxa. There was only one instance where the original ID was disputed by the ABL, and five 
instances where the original ID was placed at a different taxonomic level. The CDFW ABL 
external QC report is included in Attachment F. 

 
DISCUSSION 

 
 
Results from the BMI bioassessment surveys indicated the sites were relatively similar, based 
upon IBI scores. However, streamflow at the experimental site was approximately six times the 
flow at the control site, due to a tributary entering Pine Creek between the two sites. Riparian 
canopy at the experimental site was also about twice that observed at the  control site. 
However, the slope was much higher at the control site. Taxa Richness was higher at the 
control site as was the Shannon Diversity Index, indicating the control site had a more balanced 
community compared to the experimental site. Tolerance values were similar between sites, as 
were percent Intolerant and Tolerant organisms. The control site had a lower EPT Index, 
however the Sensitive EPT values were similar between sites, with a difference of only 1%. 
Mayfly and trichoptera taxa were more abundant at the control site, while the experimental site 
had more stonefly taxa.  Abundance estimates were higher at the experimental site. 
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Substrate composition varied between the two sites; bedrock abundance at the control site was 
twice that observed at the experimental site. Larger substrates (boulder/bedrock) were more 
abundant (10%) at the control site and preferred BMI substrates (gravel/cobble) were more 
abundant (10%) at the experimental site. Habitat composition differed between  the two 
reaches with cascades/falls comprising four times the habitat at the control site. Rapids 
comprised more than two times the habitat at the experimental site than that observed at the 
control site. 

 
The following discussion provides an assessment and comparison of the BMI communities 
present at the control site relative to the communities at the experimental site. 

 
Control Site 

 
 
The SoCal B-IBI for the control site also scored in the ‘Fair’ range, indicating a degree of 
similarity between the two sites. However, the SDI at the control reach was higher than 
observed at the experimental site. This higher score indicates a relatively more balanced 
community than observed at the experimental site. Taxa richness also scored higher at this 
site. The EPT Indices exceeded 60% of the community at this site and many of these 
organisms were ‘sensitive’ to pollution. The benthic community was more evenly distributed as 
described by the Functional Feeding Groups. Four feeding group metrics were about 20% or 
more of the community, with only a minor percentage of Collector-filterers comprising the 
community. Predators, Collector-gatherers, Shredders, and then Scrapers were the four most 
abundant groups in the community, compared to three of these at the experimental site. The 
Tolerance Value was also lower at this site. 

 
The control site also had a much higher percentage of large substrate types than observed at 
the experimental site. However, gravels and cobbles still comprised 40% of the substrate, 
which are favorable habitat for EPT taxa. Fines were a minor component of the substrate and 
probably had little effect on the benthic communities at this site. One of the biggest differences 
between the sites was the riparian canopy cover, which was half as abundant at this site 
compared to the experimental site. 
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Experimental Site 
 
 
The SoCal B-IBI score for the experimental site was in the ‘Fair’ category. In addition to the 
reach location, substrates in the reach were dominated by cobble and small boulder with little 
fine substrates. Substrates of cobble, small boulder and coarse gravels are a stable base and 
preferred substrates for benthic macroinvertebrate communities, especially the orders 
Ephemeroptera, Plecoptera, and Trichoptera (EPT Taxa) (Hines 1970). The EPT Taxa are 
sensitive to most types of water pollution, and the number of individuals in these groups decline 
with decreasing water quality, as does Taxa Richness (Reice and Wohlenberg 2001). However, 

the EPT taxa were the most abundant organisms in this reach. The dominant taxa was Zapada 
cinctipes, an intolerant stonefly which is sensitive to pollution. The mayfly Baetis sp., was the 

second most dominant taxa, however Baetis sp. is not considered a sensitive organism. This 

reach also had more stonefly taxa than observed in the control reach, and many of the genera 
observed were also intolerant species. This reach was also dominated by three  of  the 
Functional Feeding Group metrics, Percent Collector-gatherers, Shredders and Predators with a 
few Scrapers. No Collector-filterers were collected in this reach.  The SDI was lowest at  this 
site, but indicated a fairly balanced community. Nonetheless, the two sites both appear to be in 
good condition as determined by the BMI metrics and B-IBI scores. 
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Physical Habitat and Substrate Characteristics, Fall 2012 



 

Attachment A - Physical Habitat and Substrate Characteristics 
 

Attachment A. Physical Habitat and Substrate Characteristics, Fall   2012 
 

Habitat Composition 
 

 Cascade/ 
Falls 

 
Rapid 

 
Riffle 

 
Run 

 
Glide 

 
Pool 

 
Dry 

 
Total 

Control 28 16.5 27 12.5 12 3.5 0.5 100 
Experimenta
 

7 42.5 22.5 18 6.5 3.5 0 100 
 

Substrate Composition 
 

  
Wood 

 
Sand 

 
Gravel Fine 

Gravel 
Coarse 

 
Cobble 

Small 
Boulder 

Large 
Boulder 

Bedrock 
Rough 

Bedrock 
Smooth 

 
Total 

Control 1.0 4.8 9.5 10.5 20.0 22.9 20.0 11.4 0.0 100.0 
Experimenta
 

1.9 3.8 5.7 13.3 31.4 23.8 16.2 1.0 2.9 100.0 
 

Embeddedness 
 

 Control Experimenta
 Average 37.6 34.8 

 

Canopy Cover 
 

 Control Experimenta
 Average 34.1 75.3 

 

Creek Flow 
 

 Control Experimenta
 Average 2.9 17.7 

 

Additional Habitat Characterization 
 

 Control Experimenta
 Epifaunal 

Substrate
/ Cover 

 
 

17 
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Depositio
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Channel 
Alteratio
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ATTACHMENT B 
 

 

 

Raw BMI Data and Summary Metrics 



 

Pine Creek BMI Data 2012 

CTV     FFG 
PHYLUM ARTHROPODA 

Class Insecta 
Coleoptera (Larvae) 

Elmidae 4 cg 

Diptera 

Plecoptera 

Attachment B-Pine Creek BMI Data and Summary Metrics 
 
 
 

Pine Creek 
Control 

Pine Creek 
Experimental 

6275.1-1 6275.1-2 
 
 

1 
 
 

Chironomidae 6   Tanytarsini 6 cg 
Microspecta sp. 7 cg 4 5 
Rheotanytarsus sp. 6 cf 1  

Diamesinae 2 cg   Diamesini     Diamesa sp. 5 cg 1  Orthocladiinae 5 cg   Brillia sp. 5 sh 15 4 
Chaetocladius sp. 6 cg  2 
Cricotopus sp. 7 cg  2 
Eukiefferiella devonica gr  om 4 4 
Eukiefferiella gracei gr.  om 2  Orthocladius sp. 6 cg  1 
Orthocladius (Symp.) lignicola   1  Orthocladius complex   2 2 
Paraphaenocladius 'n. sp.'   1  Parorthocladius sp.    1 
Rheocricotopus sp. 6 om 3 1 
Tvetenia bavarica grp. 5 cg 15 3 

Dixidae 2 cg   Dixa sp. 2 cg 1  
Empididae 6 p 3 2 

Chelifera /Metachela sp. 6 p 22 5 
Clinocera sp. 6 p 1  Wiedemannia sp. 6 p 20 9 

Simuliidae 6 cf   Simulium sp. 6 cf 4  
Thaumaleidae  sc 1  Thaumalea sp.  sc   Tipulidae 3  1  Dicranota sp. 3 p 2  

Megaloptera     Corydalidae 0 p   
Orohermes crepusculus 0 p 3 2 

 
Ephemeroptera    Baetidae 4 cg 

Baetis sp. 5 cg 75 112 
Baetis tricaudatus 6 cg 8 51 

Ephemerellidae 1 cg   Caudatella sp. 1 cg 9 4 
Caudatella hystrix 1 cg 11 1 
Drunella doddsi 0 cg 20 26 
Drunella spinifera 0 p 6 1 

Heptageniidae 4 sc 1  Epeorus sp. 0 sc 90 27 
Ironodes sp. 3 sc 34 21 
Rhithrogena sp. 0 sc 2 3 

Leptophlebidae 2 cg 5  
 

Chloroperlidae 1 p 12 22 
Nemouridae 2 sh 19 4 

Malenka sp. 2 sh  1 
Zapada cinctipes 2 sh 95 177 
Zapada columbina 2 sh 7 2 

Peltoperlidae 1 sh  1 
Yoraperla sp. 1 sh  9 

Perlidae 1 p 9 2 
Calineuria californica 2 p 2  
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Attachment B-Pine Creek BMI Data and Summary Metrics 
 
 

 
 

CTV 

 
 

FFG 
Pine Creek Pine Creek 

Control    Experimental 
4 3 

11 
3 

1 1 
9 26 

 
1 

 
1 

 
6 14 

5 
1 4 
9 6 

 
1 

 
4 

 
8 

 
5 5 
4 
24 10 

2 
1 
1 

2 
 
 
 
 
 

2 
 
 

2 2 
1 1 
11 3 
6 8 

 
4 1 
12 

 
 
 

3 
 
 
 
 
 

1 
 
 

1 6 
 

20 15 

Doroneuria baumanni 1 p 
Hesperoperla sp. 2 p 
Hesperoperla hoguei 2 p 

Perlodidae 2 p 
Frisonia picticeps 2 p 

Pteronarcyidae 0 om 
Pteronarcella sp. 0 om 

   Trichoptera   Hydropsychidae 4 cf 
Arctopsychinae   Arctopsyche sp. 1 p 

Arctopsyche californica 1 p 
Parapsyche sp. 0 p 

Hydroptilidae 4 ph 
Nothotrichia shasta 4 ph 

Lepidostomatidae 1 sh 
Lepidostoma sp. 1 sh 

Philopotamidae 3 cf 
Dolophilodes sp. 2 cf 

Rhyacophilidae 0 p 
Rhyacophila sp. 0 p 
Rhyacophila betteni gr 0 p 
Rhyacophila brunnea gr 0 p 
Rhyacophila hyalinata gr 0 p 
Rhyacophila vofixa gr. 0 p 

Uenoidae 0 sc 
Oligophlebodes sp. 0 cg 

   Subphylum Chelicerata   Class Arachnoidea   
Acari   Hygrobatidae 5 p 

Hygrobates sp. 8 p 
Hydrovolziidae   Lebertiidae 5 p 

Lebertia sp. 8 p 
Sperchontidae 5 p 

Sperchon sp. 8 p 
Sperchonopsis sp. 8 p 

Torrenticolidae 5 p 
Testudacarus sp. 5 p 
Torrenticola sp. 5 p 

   Subphylum Crustacea   Class Ostracoda   Ostracoda 8 c 
Cyprididae 8 c 

   
PHYLUM MOLLUSCA   Class Bivalvia   Pelecypoda 8 cf 

Sphaeriidae 8 cf 
   
PHYLUM PLATYHELMINTHES   

Class Turbellaria   
   Class Oligochaeta 5 cg 
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Attachment B-Pine Creek BMI Data and Summary Metrics 
 
 

Pine Creek Summary Metrics, Fall 2012 
 
 

Control Experimental 
B-IBI 58.6 58.6 
Abundance 2080 3077 
Taxa Richness 62 55 
Dominant Taxon 14.6 27.6 
EPT Taxa 31 32 
EPT Index 74.3 87.1 
Sensitive EPT Index 60.3 59.3 
   
Ephemeroptera Taxa 11 9 
Plecoptera Taxa 9 14 
Trichoptera Taxa 11 8 
Dipteran Taxa 20 13 
Percent Dipteran 16.0 6.4 
Non-Insect Taxa 10 8 
Percent Non-Insect 9.2 6.1 
Percent Chironomidae 7.5 3.9 
Percent Hydropsychidae 2.5 4.5 
Percent Baetidae 12.8 25.4 
   
Shannon Diversity 3.27 2.82 
   
Tolerance Value 2.7 2.9 
Intolerant 55.7 56.3 
Tolerant 3.4 2.5 
   
Collector-gatherer 26.0 35.1 
Collector-filterers 2.2 0.0 
Scrapers 19.8 8.0 
Predators 27.1 20.9 
Shredders 21.5 30.9 
OTHER 1.5 0.9 
Piercer herbivore 0.2 0.0 
Macrophyte herbivore 0.0 0.0 
Omnivore 1.4 0.9 
Xylophage 0.0 0.0 
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ATTACHMENT C 
 

 

 

SoCal B-IBI Scores 



 

 
 
 
 
 

ECORP Pine Creek SWAMP Benthos 2012 
Southern  California B-IBI.  EcoRegion = Southern  CA Mountains 
*Data electronically subsampled to 550 count and certain taxa rolled-up for IBI calculations* 
(Metrics shown on this page are calculated using CA specific attributes.) 

 

   
 
 
 
 
 
 
 

S.tream 
Site 

nme 
Sample Date 

Percent Subsampfed 
EcoAnalysts Sample ID 

 
Coleoptera Taxa 

EPT Taxa 
Predator T.axa 

% Collector lr.1d: vidt.1als 
% Intolerant fndivid.uals 

% Non-Insect Taxa 
% Tolerant Taxa 

 
SoCal B-IBI 

 
 
 
 

Score Rating 
0 -19 Very Poor 
20 - 39 Poor 
40 - 59 Fair 
60 - 79 Good 
80 - 100 Verv Good 

Pine Creek Pine Creek 
Control Experimental 
13:30 10:05 

09-10-2012 09-11-2012 
550 cnt 550 cnt 

6275.1-1 6275.1-2 
Value Score Value Score 
0.0 0 0.0 0 
19.0 10 17.0 9 
17.0 10 13.0 10 
28.8 0 35.0 0 
59.1 10 59.8 10 
24.3 6 25.0 6 
20.6 5 19.2 6 

  
58.6 58.6 
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Field Data Sheets 
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SWAMP Stream Habitat Characteriza ion Form FULL  VERSION 
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p  If) 2.
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p   © 

p  a, 
D P  @  D 

c.,c, 
;,<. 6 

p ® 
lfil, 

p  (1)l D D p ii!!,  D 

p p D P d,  D p .& D 

Aquatic Macrophytes/ 
Emergent Vegetation 2 3    4    

    Boulders  4   
Center 

Upstream 
Center 
Right    

 
Downstream 1+ Center 

W 

c 
c B B c p 

 p  c  B 
p c B 
 p  c  B   

  B  c  p 
  B  c  p 

B     c  p 
B c p 
B     c  p 
B c 
B 0 
B c 

p 
p 
p 

 
'site Code: \>,.:.,_, t;-41<.  c:.,.,1,. \  Site Name: p ;,_ ,._  Cr-<.>.I<- 

1 
Bankfull Width (m):  <'" 

;;,, D 
Wetted Width (m): 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Woody Debris >0.3 m    4  
Woody Debris <D.3 m 0 (j) 2 3 4 

Undercut Banks 0 2 3 4 
oody shrubs & saplings 

<0.5 m 3 4 Overhang.  Vegetation O G) 2 3 4 

Herbs/ grasses 3 4 Live Tree Roots 0  0) 
 
2 3 

 
4 

Barren, bare soil/ duff  4 Artificial Structures 0 2 3 4 
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Upstream (required) 

TAKE 
Hfff'OORM>ff 
(check box if taken & 
record   hoto code 

Downstream (optlona!) 

p c B  B c p 
p c B   B c p 
p c B  B c p 

 

    

4 0 

0    (1) 
 

2 

 

3 

 
 

4 

 
 

0 

 

2 

G)  
2 

 
3 

 
4 0 ©  2 

0 2 3 4 
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Site Name:.    p 1 
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IJ D 
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  B c 
p c B  B c 
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 6 
Center 

Upstream D 
Center 
Right 

Center 
Downstream 

  
z._. 

  
  

  

 

Aquatic Macrophytes/ 
Emergent Vegetation 

 
2 3    4 

Boulders 2 3    4 
Woody Debris >0.3 m 2 3    4 

 
Woody  Debris <0.3 m o o 2 3    4 
Undercut  Banks 0  . 2 3    4 

 
Overhang, Vegetation 0   (!)  2 3     4   

live Tree  Roots 0   G)   2 3 4 

Artificial  Structures 0 3    4 

 

 
2 

 
3 

 
4 

2 3 4 

2 3  
 

Woody shrubs & saplings 
<0.5 m @  

 
2 

 
3 

 
4 

 
0 

 
Herbs/ grasses 

 
0 0 2 3 4 (§) 

Barren, bare soil/ duff 0  2 3  0 
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p D 

Aquatic  Macrophytes/ 
    Emergent Ve·getation   

    Boulders  0     1      2  4   

2 3    4 
Center 

Upstream 
Center 
Right 

Center 
Downstream 0 

Woody shrubs & saplings 
<0.5 m 0 

Herbs/ grasses 0 

Barren, bare soil/ duff 0 

SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: January g'h, 2012 
 

Site Code: p ,µ.....  (!(- c,..,,,,I Site Name: \>,,,,,._.. cI<-  

Wetted Width (m): z & Bankfull Width (m): '3, 0 
Bankfull Heigb.J (m): 

o.s 
 
 
 
 
 
 
 

p & I   p t.!i D 

p JD l) P  @.  D P ·  D p iA. D 

   P (!!) D p  W. D P ell. D 

 
 
 
 
 
 
 
 
 
 
 
 
 

     Woody Debris >0.3 m     ((15   1     2     3     4   

@  Woody Debris <0.3 m 0   6)  2 3    4 
Undercut Banks 0 2 3    4  

(j)  2 3 

tJ> 2 3 

)..   2 

Overhang. Vegetation_ 0 2 3    4 

live Tree Roots 0   {!) 2 3    4 

Artificial Structures 0 2 3    4 
 
 

 

 p  c  B   
p 
p 
p 
p 

c B 
c 
c 
c 

B 
B 
B 

B 
B c 
B c 
B c 
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3    4 

Boulders 2    Cl)  4 
Woody  Debris >0.3 m 2 3    4 

Woody  Debris <0.3 m a,  3    4 

Undercut Banks 0   Cl)   2 3    4 

Overhang. Vegetation 0     1   (3)  3    4 

(9 
0 

2 3 4 

2 4 

0 2 3    4 ID 

SWAMP Stream Habi at Characterfzatio   Form FULL  VERSION 

Bankfull Height (m): 

0 

86 
c., 

'52. @v · 

- 
0 

-- 0 

0 

Aquatic  Macrophytes/ 
Emergent Vegetation 

Herbs/ grasses 0     © 2 3 

3 

4 Live Tree Roots 

Barren, bare soil/ duff 0 4 Artificial Structures 0  ·  1     2 3    4 
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 p  c  B   
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 Aquatic Macrophytes/ 
Emergent Vegetation 

 

Boulders 
Woody Debris >0.3 m 

 0 © 2 3 4 0   (D  Woody Debris <0.3 m   2 3 4 

        Undercut Banks 0  2 3 4 
Woody shrubs & saplings 

<0.5 m 0 G) 2 3 4 0    6)  Overhang. Vegetation 0 1 CD 3 4 
 

Herbs/ grasses 
 

0 (j)  
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A) Pine Creek Mine adjacent to the control site. 
 
 
 
 

 

B) The downstream transect of the control site facing downstream. 
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Attachment E – Representative Site Photographs 
 
 

 

 

C) The downstream transect of the control site facing upstream. 
 
 
 
 

 

D) The upstream transect of the control site facing downstream. 
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Attachment E – Representative Site Photographs 
 
 

 

 

E) The upstream transect of the control site facing upstream. 
 
 
 
 

 

F) The downstream transect of the experimental site facing downstream. 
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G) The downstream transect of the experimental site facing upstream. 
 
 
 

 

H) The upstream transect of the experimental site facing downstream. 
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I) The upstream transect of the experimental site facing upstream. 
 
 

 

J) Dry stream channel downstream from the control site adjacent to the mine. 
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Attachment E – Representative Site Photographs 
 
 

 

 

K) A BMI sample collected within the control site. 
 
 
 
 
 

 

L) A bridge crossing over the lower section of the control site. 
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M) Old mining debris left in the stream channel within the control site. 
 
 
 

 

N) An ECORP biologist taking water quality readings in the control site. 
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STATE OF CALIFORNIA - THE RESOURCES AGENCY   

DEPARTMENT OF FISH AND GAME 
 AQUATIC BIOASSESSMENT LABORATORY-CHICO 

CALIFORNIA STATE UNIVERSITY, CHICO 
CHICO, CA 95929-0555 
530-898-4792 

 
 

27 February 2013 

Adam Schroeder 
ECORP Consulting, Inc. 
1801 Park Court Place, B-103 
Santa Ana, CA 92701 

 
Dear Adam, 

 
Attached are the results of my QC analysis of 1 sample submitted from the Pine Creek project. The 
results are presented in five summary tables. This QC analysis was performed in accordance to the 
Southwest Association of Freshwater Invertebrate Taxonomists (SAFIT)’s Standard Taxonomic 
Effort Document (STE) 1 March 2011 version (Richards and Rogers, 2011). 

 
There were two instances of “tagalong” organisms. These are defined as specimens accidentally 
included in a vial of organisms of another taxon and are marked as "Probable sorting error" in the 
attached Listing of Taxonomic Discrepancies file. 

 
Specimens originally identified as Drunella spinifera were earlier instars. The advice we’ve been 
given (for example, the mayfly workshop manual, Jacobus and Randolph, 2005; materials from the 
workshop given at Long Beach earlier this year) has been to identify only the later instars to species 
and leave the earlier ones at Drunella grandis/spinifera. 

 
A damaged early instar Calineuria californica (Banks) nymph was misidentified as Perlodidae. 
Leaving this specimen at family level would be perfectly understandable given the condition, but the 
presence of filamentous gills on the thorax send the specimen to Perlidae instead of Perlodidae 
(Stewart and Stark, 2002). 

 
The specimens originally identified as Hesperoperla hoguei do not appear to be either H. pacifica 
(mushroom-shaped light area anterior to compound eyes, few intercalary spinules on abdominal 
segments) or H. hoguei (inverted W-shaped light area and many intercalary spinules) but intermediate 
between the two (Baumann and Stark, 1980). John Sandberg of the ABL has been monitoring a site in 
the North Fork of the Feather River drainage in which both Hesperoperla species are present, based 
on adult collections. Nymphs from the site exhibit the same intermediate characters state as your 
specimens, perhaps as a result of hybridization. For these reasons, I suggest leaving these 
Hesperoperla specimens at genus. 
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Two specimens originally identified as Orohermes crepusculus included one mature and one 
immature specimen. Since head color patterns develop in later instars and generally several corydalid 
genera can co-occur in a given stream, I would personally leave the earlier instar specimen at 
Corydalidae. 

 
I welcome any questions or comments you may have concerning this report. 

Sincerely, 

 

Austin Brady Richards 
Aquatic Bioassessment Laboratory–Chico 
California State University, Chico 
Chico, CA 95929-0555 
arichards@csuchico.edu 
(530) 898-4792 

mailto:arichards@csuchico.edu
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Comparative Taxonomic Listing of all Submitted Samples 
Samples submitted by ECORP Consulting, Inc. for Project: Pine Creek 
Report prepared by Brady Richards, CDFG ABL-Chico, 2/22/2013 
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Taxonomist 
 
B. LaVoie 

Sample no. 
 

6275.1-2 

Vial no. Original ID Original 
Count 

Stage ABL 
Count 

ABL ID 

   
1 Baetis  112 

 
L 

 
1 

 
Zapada cinctipes 

  1 Baetis  112 L 112 Baetis 
  2 Baetis tricaudatus  51 L 51 Baetis tricaudatus 
  2 Baetis tricaudatus  51 L 1 Nemouridae 
  3 Caudatella hystrix  1 L 1 Caudatella hystrix 
  4 Caudatella  4 L 4 Caudatella 
  5 Drunella doddsii  26 L 26 Drunella doddsii 
  6 Drunella spinifera  1 L 1 Drunella grandis/spinifera 
  7 Epeorus  27 L 27 Epeorus 
  8 Ironodes  21 L 18 Ironodes 
  9 Rhithrogena  3 L 3 Rhithrogena 
  10 Chloroperlidae  22 L 22 Chloroperlidae 
  11 Doroneuria  3 

baumanni 
L 3 Doroneuria baumanni 

  12 Frisonia picticeps  26 L 25 Frisonia picticeps 
  13 Hesperoperla  3 

hoguei 
L 3 Hesperoperla 

  14 Hesperoperla  11 L 11 Hesperoperla 
  15 Malenka  1 L 1 Malenka 
  16 Nemouridae  4 L 4 Nemouridae 
  17 Peltoperlidae  1 L 1 Peltoperlidae 
  18 Perlidae  2 L 2 Perlidae 
  19 Perlodidae  1 L 1 Calineuria californica 
  20 Pteronarcella  1 L 1 Pteronarcella 
  21 Yoraperla  9 L 9 Yoraperla 
  22 Zapada cinctipes  177 L 175 Zapada cinctipes 
  23 Zapada columbiana  2 L 2 Zapada columbiana 

  24 Elmidae  1 A 1 Elmidae 
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Taxonomist Sample no. Vial no.   Original ID Original   Stage ABL ABL ID 
Count Count 

B. LaVoie 6275.1-2  
25 Orohermes 2 L 1 Orohermes crepusculus 

crepusculus 
25 Orohermes 2 L 1 Corydalidae 

crepusculus 
26 Brillia 4 L 4 Brillia 
27 Chaetocladius 2 L 2 Chaetocladius 
28 Cricotopus 2 L 2 Cricotopus 
29 Eukiefferiella 4 L 4 Eukiefferiella devonica group 

devonica group 
30 Micropsectra 5 L 5 Micropsectra 
31 Orthocladius 2 L 2 Orthocladius complex 

complex 
32 Orthocladius 1 L 1 Orthocladius 
33 Parorthocladius 1 L 1 Parorthocladius 
34 Rheocricotopus 1 L 1 Rheocricotopus 
35 Tvetenia bavarica 3 L 3 Tvetenia bavarica group 

group 
36 Chelifera/Metachel 5 L 5 Chelifera/Metachela 

a 
37 Empididae 2 P 2 Empididae 
38 Wiedemannia 9 L 9 Wiedemannia 
39 Arctopsyche 4 L 4 Arctopsyche californica 

californica 
40 Arctopsyche 5 L 5 Arctopsyche 
41 Arctopsychinae 14 L 14 Arctopsychinae 
42 Oligophlebodes 2 L 2 Oligophlebodes 
43 Parapsyche 6 L 6 Parapsyche 
44 Rhyacophila 10 L 10 Rhyacophila brunnea group 

brunnea group 
45 Rhyacophila 2 L 2 Rhyacophila hyalinata group 

hyalinata group 
46 Rhyacophila 5 L 5 Rhyacophila 
47 Trichoptera 1 P 1 Trichoptera 
48 Oligochaeta 15 X 15 Oligochaeta 
49 Lebertia 2 X 2 Lebertia 
50 Sperchon 3 X 3 Sperchon 
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Taxonomist Sample no. Vial no.   Original ID Original   Stage ABL ABL ID 
Count Count 

B. LaVoie 6275.1-2  
51 Sperchonopsis 8 X 8 Sperchonopsis 
52 Sperchontidae 1 X 1 Sperchontidae 
53 Testudacarus 1 X 1 Testudacarus 
54 Ostracoda 3 X 3 Ostracoda 
55 Turbellaria 6 X 5 Turbellaria 
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Listing of Enumeration Discrepancies 

Samples submitted by ECORP Consulting, Inc. for Project: Pine Creek 
 
Report prepared by Brady Richards, CDFG ABL-Chico, 2/22/2013  

# Counted Difference 
Sample #    Vial # Original ID Original QC (Original - QC) 

 

Minor Counting Discrepancies  
 6275.1-2 1 Baetis 112 113 -1 
  2 Baetis tricaudatus 51 52 -1 
  8 Ironodes 21 18 3 
  12 Frisonia picticeps 26 25 1 
  22 Zapada cinctipes 177 175 2 
  55 Turbellaria 6 5 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 1 of 1 
 
 
 

Pine Creek -- 7 



 

Listing of Taxonomic Discrepancies 

Samples submitted by ECORP Consulting, Inc. for Project: Pine Creek 
Report prepared by Brady Richards, CDFG ABL-Chico, 2/22/2013 

 
Final ID Taxonomic level # Organisms 
Sample # Vial # Original ID QC Final ID of dispute Comments 
6275.1-2 

Disputed ID 
 
 
 

QC ID not in Master Taxa 
List 

 
Probable sorting error 

 
 
 
 
 
 

Original ID more precise 

19 Perlodidae Calineuria californica Family 1 This disputed ID also represents 
a difference in taxonomic 
precision. 

6 Drunella spinifera Drunella 1 

1 Baetis Zapada cinctipes Order 1 This disputed ID also represents 
a difference in taxonomic 
precision. 

2 Baetis tricaudatus Nemouridae Order 1 This disputed ID also represents 
a difference in taxonomic 
precision. 

13 Hesperoperla hoguei Hesperoperla 3 

25 Orohermes Corydalidae 1 
crepusculus 
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Summary of Taxonomic and Enumeration Discrepancies 
Samples submitted by ECORP Consulting, Inc. for Project: Pine Creek 

 
Report prepared by Brady Richards, CDFG ABL-Chico, 2/22/2013 

Taxonomic Discrepancies Counting Discrepancies 
Taxonomic Precision 

Relative to QC 
 

Sample Total Taxa Disputed ID 
f* n** 

More precise 
f n 

Less Precise 
f n 

Major Minor 
f d***   f d 

 

6275.1-2 55 1 1 2 4 - - - - 6 9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* = the frequency of occurence of the discrepancy, in number of samples f 
**    = the number of organisms affected (by QC Lab counts)  n 
*** = the sum total of (absolute value of) differences in counts d 
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QC Report - Disputed IDs only 
Samples submitted by ECORP Consulting, Inc. for Project: Pine Creek 
Report prepared by Brady Richards, CDFG ABL-Chico, 2/22/2013 

 
Sample # 
6275.1-2 

Vial #. 
19 

Original ID 
Perlodidae 

QC ID 
Calineuria californica 

comments 
This disputed ID also 

    represents a difference in 
taxonomic precision. 
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