












APPENDIX 3.1-A 
WATER QUALITY COMPLIANCE 
DATA  



Discharge
 (cfs)

Turburdity 
(NTU)

Suspended 
Sediment

(mg/L)

Specific 
Conductivity 

(mmhos)

Nitrite/  
Nitrate 
(mg/L)

Total 
Phosphorus

(mg/L)

SRP
(mg/L)

TKN
(mg/L)

Total Nitrogen
(mg/L)

Chloride
(mg/L)

Total Iron
(mg/L)

California State Standard 60* 0.015 0.19 0.15 0.03

HV-C3- Property Line Annual Averages*
2006 4.3 3.24 8.31 34.71 0.012 0.032 0.007 0.114 0.121 2.467 0.341
2007 0.76 1.95 2.1 50.2 0.005 0.023 0.006 0.08 0.084 1.288 0.119
2008 0.55 0.94 1.36 41.6 0.005 0.018 0.004 0.086 0.091 1.95 0.09
2009 0.46 0.79 1.86 41.83 0.003 0.021 0.004 0.061 0.06 1.27 0.087
2010 1.31 7.71 38.38 43.2 0.013 0.089 0.005 0.351 0.387 0.965 0.064
2011 5.47 9.14 20.37 46.53 0.026 0.042 0.006 0.129 0.154 0.66 0.732
2012 1.09 1.16 2.81 - 0.005 0.02 - 0.085 0.09 0.94 -
2013 0.72 1.37 2.97 - 0.003 0.02 - 0.103 0.106 1.08 -

# Samples 146 101 146 146 146 146 101 146 146 72 27
#Noncompliance - - 0 - - 8 - - 1 8 6
%Noncompliance - - 0.0% - - 100.0% - - 12.5% 100.0% 100.0%
Maximum Daily 21.38 102.00 506.00 63.70 0.06 1.05 0.02 4.25 4.31 5.90 2.50
Minimum Daily 0.005 0.07 0.27 25.00 0.001 0.009 0.001 0.02 0.00 0.10 0.03
Mean Daily 2.13 3.34 9.37 40.69 0.009 0.032 0.005 0.12 0.13 1.17 0.26
Std Error Daily 3.94 11.96 45.76 7.41 0.013 0.087 0.003 0.35 0.36 0.81 0.49

HV-H5- Hidden Annual Averages*
2006 4.41 1.94 5.38 39.89 0.004 0.032 0.008 0.13 0.134 0.843 0.107
2007 1.18 1.24 2.76 47.42 0.007 0.026 0.01 0.095 0.102 0.485 0.107
2008 1.11 1.19 1.94 46.02 0.013 0.025 0.019 0.112 0.126 0.993 0.082
2009 0.81 1.42 3.00 44.57 0.008 0.029 0.008 0.112 0.12 0.822 0.184
2010 2.34 2.58 9.19 45.33 0.008 0.043 0.01 0.217 0.225 0.4 0.134
2011 7.05 3.27 9.16 45.90 0.004 0.032 0.007 0.162 0.167 0.244 0.105
2012 1.67 1.31 3.03 - 0.009 0.025 - 0.133 0.141 0.309 -
2013 1.42 1.35 3.06 - 0.009 0.026 - 0.108 0.117 0.276 -

# Samples 145 145 145 100 145 145 100 145 145 72 27
#Noncompliance - - 0 - - 8 - - 1 8 6
%Noncompliance - - 0.0% - - 100.0% - - 12.5% 100.0% 100.0%
Maximum Daily 31.93 16.00 70.00 66.80 0.04 0.20 0.08 0.97 0.97 2.40 0.44
Minimum Daily 0.09 0.09 0.40 15.23 0.001 0.011 0.001 0.04 0.04 0.10 0.01
Mean Daily 2.72 1.82 4.80 44.14 0.007 0.029 0.010 0.13 0.14 0.41 0.12
Std Error Daily 4.55 2.09 9.87 14.40 0.006 0.020 0.011 0.13 0.13 0.39 0.10
*"Suspended"Sediment"Annual"Averages"shown"are"straight"averages."The"recalculated"value"using"a"weighted"average"based"on"the"days"between"sample"collection"are"shown"in"Table"2.3.



Discharge
 (cfs)

Turburdity 
(NTU)

Suspended 
Sediment (mg/L)

Specific 
Conductivity 

(mmhos)

Total Phosphorus 
(mg/L)

SRP
(mg/L)

Nitrate/  Nitrite 
(mg/L)

TKN
(mg/L)

Total 
Nitrogen
(mg/L)

Nevada State Standard 10.0 25 0.100 0.60

HV-E1-Edgewood Above (2006-2013)

2006 0.66 3.9 4.4 71 0.040 0.009 0.001 0.164 0.165
2007 0.32 3.9 6.4 66 0.062 0.007 0.001 0.195 0.196
2008 0.57 6.0 11.5 64 0.087 0.004 0.003 0.302 0.304
2009 0.35 3.1 8.0 66 0.056 0.003 0.002 0.134 0.136
2010 0.19 2.3 5.5 69 0.030 0.004 0.002 0.150 0.152
2011 0.38 9.8 23.5 80 0.053 0.005 0.002 0.233 0.235
2012 0.31 5.1 11.3 98 0.064 0.002 0.002 0.185 0.188
2013 0.22 4.5 11.1 90 0.066 0.004 0.001 0.235 0.237

# Samples 79 79 79 79 79 79 79 79 79
#Noncompliance - 3 7 - - 0 - - 3
%Noncompliance - 4% 9% - - 0% - - 4%
Maximum Daily 3.24 82.00 205.0 131.0 0.366 0.015 0.008 1.098 1.10
Minimum Daily 0.003 0.80 0.40 42.70 0.016 0.001 0.001 0.078 0.079
Mean Daily 0.39 4.99 10.42 78.50 0.056 0.005 0.002 0.200 0.202
Std Error Daily 0.49 9.46 24.59 18.88 0.058 0.003 0.001 0.162 0.162

HV-E2-Edgewood Below (2006-2013)

2006 0.69 12.7 18.6 153 0.093 0.009 0.031 0.232 0.263
2007 0.36 7.0 10.8 93 0.060 0.008 0.025 0.196 0.221
2008 0.42 13.4 23.5 97 0.131 0.005 0.018 0.319 0.337
2009 0.22 6.2 16.5 114 0.048 0.003 0.041 0.187 0.228
2010 0.27 6.4 14.1 113 0.035 0.005 0.028 0.182 0.210
2011 0.52 6.0 7.4 151 0.039 0.004 0.031 0.210 0.240
2012 0.32 5.4 9.1 134 0.044 0.003 0.037 0.252 0.289
2013 0.19 6.7 8.7 153 0.053 0.004 0.035 0.228 0.263

# Samples 108 109 109 109 109 109 109 109 109
#Noncompliance - 18 13 - - 0 - - 2
%Noncompliance - 17% 12% - - 0% - - 2%
Max 4.17 99.00 188.0 478.0 0.58 0.014 0.085 0.963 0.997
Min 0.010 0.65 1.20 43.80 0.01 0.001 0.001 0.064 0.083
Mean 0.402 8.10 12.88 136.34 0.06 0.005 0.032 0.227 0.259
Std Err 0.52 11.11 22.57 63.26 0.08 0.003 0.018 0.133 0.132



APPENDIX 3.1-B 
HEAVENLY VALLEY CREEK 
BIOASSESSMENT MONITORING 
DATA 



Lahontan Regional Water Quality Control Board 
 

INTERNAL MEMO 
 
 
 
To: Bud Amorfini, Engineering Geologist 
 

  
From: Thomas Suk, Senior Environmental Scientist 

Date: June 29, 2014 

Subject: HEAVENLY VALLEY CREEK—ANALYSIS OF RESULTS FROM A 
DECADE OF BIOASSESSMENT MONITORING (2001-2011), AND 
RECOMMENDATIONS FOR FUTURE MONITORING 

 
 
This memo replies to your request for bioassessment site scores for Heavenly Valley Creek 
for 2010 and 2011, and includes an analysis of the available bioassessment data for the 
past decade, with recommendations for the future. 
 
Background 
 
Total Maximum Daily Loads (TMDLs) were adopted by the Regional Water Board in 
January 2001, and approved by the USEPA in September 2002.  The adopted “desired 
condition” for Heavenly Valley Creek is:  
 

“Improving trends in benthic invertebrate community metrics over time, 
approaching conditions in Hidden Valley Creek” 

 
The adopted TMDLs (in part) required Water Board staff to work with the U.S. Forest 
Service (USFS) to design a bioassessment monitoring plan that is capable of tracking 
progress toward the desired condition.  That plan was completed by the USFS and 
submitted to the Water Board in March 2003 (see USFS 2003).  The plan called for 
bioassessment sampling at five sites at a frequency of “two years on, two years off” (i.e., 
sampling to be conducted 2002-03, 2006-07, 2010-11, 2014-15, etc., at least until 
attainment of the desired condition is documented). 
 
It was subsequently proposed by the USFS, and agreed by Water Board staff, that one of 
the five sites (i.e., Upper Hidden Valley Creek, elevation 9,030 feet) would be dropped 
from the study design, due to its ephemeral flow conditions (which limited the value of the 
results) and difficult access (which imposed significant costs). 
 
The remaining four sites include three “test” sites along Heavenly Valley Creek—i.e., Sky 
Meadows (at 8,540 feet elevation), Below Patsy’s (at 7,921 ft.), and USFS Property Line 
(at 6,614 ft.)—and one “control” site at Hidden Valley Creek (6,642 ft.).  The control site 
at Hidden Valley Creek is also known as “Lower” Hidden Valley Creek.  
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From 2001-2011, benthic macroinvertebrate (BMI) samples were collected by four 
different entities (using a variety of different methods), as summarized in Table 1, below: 
 
 
Table 1.  Bioassessment sampling events at four locations near Heavenly ski resort, 
                 including sampling entity and site codes. 

Sample 
Year 

Sample 
Date 

HVC‐1 
Heavenly Valley Cr 
“Sky Meadows” 

 
R5BIO‐016 (USFS)

HVC‐2
Heavenly Valley Cr 
“Below Patsy's” 

 
R5BIO‐018 (USFS)

HVC‐3
Heavenly Valley Cr 
“Property Line” 
R5BIO‐017 (USFS)        
634HEV001 (SNARL) 

LHC‐1
(Lower) Hidden 

Valley Cr (control site) 
R5BIO‐019 (USFS) 
634HID001 (SNARL) 

2001  Jul‐01  USFS  USFS  USFS  USFS 
2001  Jul‐01  UCSB‐SNARL  UCSB‐SNARL 
2002  Jul‐02  UCSB‐SNARL  UCSB‐SNARL 
2002  Jul‐02  USFS  USFS  USFS  USFS 
2003  Jul‐03  USFS  USFS  USFS  USFS 
2006  Sep‐06  Heavenly  Heavenly  Heavenly  Heavenly 
2007  Aug‐07  Heavenly  Heavenly  Heavenly  Heavenly 
2010  Aug‐10  Heavenly  Heavenly  Heavenly  Heavenly 
2011  Aug‐11  Heavenly  Heavenly  Heavenly  Heavenly 
2011  Oct‐11  DFW‐ABL 

 
 
 
Methods 
 
The bioassessment data (from multiple sources and dates, as summarized in Table 1) were 
compiled, formatted, scored, and analyzed for trends.  Drs. Andrew Rehn and Peter Ode of 
the Dept. of Fish & Wildlife’s Aquatic Bioassessment Laboratory (DFW-ABL) graciously 
agreed to assist us in compiling, formatting, scoring, and assessing the data. 
 
It took several months (during 2013) and a lot of effort (by Andy, Pete, and me) just to 
obtain all of the data from the various sources.  This initial step took longer than expected.  
In particular, some of the decade-old data were difficult and time-consuming to locate.  I 
want to specifically acknowledge Dr. Joseph Furnish of the USFS, who provided 
substantial assistance in locating the “missing” data.  
 
Once we had obtained and compiled all of the data, Dr. Rehn then formatted the data and 
calculated site scores for all sites/dates, using both the Eastern Sierra Index of Biological 
Integrity (“ESIBI,” Herbst and Silldorff 2009), and the California Stream Condition Index 
(CSCI) which is currently being prepared for publication by DFW-ABL in collaboration 
with co-authors at the Southern California Coastal Water Research Project (see Mazor and 
others, in preparation). 
 
The results were evaluated to assess the biotic condition of sites, and to assess trends at 
individual sites over time.  
 
 


