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 Introduction and Background Chapter 1

1.1 Introduction 
This report presents six years of environmental monitoring and interpretation at Heavenly Mountain 
Resort (Heavenly) from 2006 through 2011. The US Forest Service, Lake Tahoe Basin Unit (USFS) 
prepared a comprehensive report covering 1991 to 2003, and Cardno ENTRIX (formerly ENTRIX, Inc.) 
prepared the 2001 to 2005 comprehensive report in July of 2006. The purpose of the comprehensive 
report is to evaluate long-term trends, and to make recommendations for modifications to the monitoring 
program as indicated by the review. This report is composed of five chapters: the introduction, water 
quality monitoring, effective soil cover monitoring, BMP effectiveness monitoring, and riparian condition 
monitoring.    

The Monitoring Program was originally developed and implemented by the U.S. Forest Service as part of 
the Heavenly Master Plan Draft Environmental Impact Statement (USFS 1996a) and later incorporated 
into the Heavenly Ski Resort Master Plan as Chapter 7 (Heavenly 1996). In 2003, the Lahontan Regional 
Water Quality Control Board (Lahontan) issued a Revised Board Order and a Revised Monitoring Plan. In 
2005, monitoring and reporting duties were transferred to ENTRIX, Inc. (now Cardno ENTRIX) who were 
retained by Heavenly. Based on recommendations in the 2005 Comprehensive Report and independent 
review of the results, work plans were modified in 2005, and subsequently approved in the areas of: 
effective soil cover monitoring, riparian conditions monitoring, and BMP monitoring. 

1.2 Purpose 
The primary purpose of this report is to present trend analysis, with respect to watershed health, as 
measured through data collected in water years 2005 through 2011 at Heavenly. The secondary purpose 
of this report is to provide input and consideration to direction on Heavenly and Forest Service 
management activities on the ability of the program to meet the monitoring objectives.  

1.3 Scope 
Heavenly's first Comprehensive Report in 2003 covered a time period of thirteen years (1991 through 
2003). In accordance with the 2003 Lahontan Board Order, future Comprehensive Reports will 
encompass five years of data. The 2006 Comprehensive Report covered water years 2001 through 2005, 
the analyzed data overlapped the 2003 report. No new information was gathered on effective soil cover or 
riparian condition during this time interval and the focus was limited to water quality, taking into 
consideration results dating back to 1991, which included the first nine years of implementation of the 
Monitoring Program under the EIS and subsequent Master Plan. Pursuant to the amended Lahontan 
monitoring and reporting program, May 2011, all subsequent comprehensive reports will cover five year 
periods. However Lahontan directed that this report address and cover water years 2005 through 2011. 
Subsequent comprehensive reports will be submitted on a 5-year cycle.  

1.4 Location 
Heavenly lies in the southeastern corner of the Lake Tahoe Basin, on the east slope of the central Sierra 
Nevada Mountains in the Carson Range. Encompassing about 10,530 acres (only 4,800 skiable acres) in 
California and Nevada, the resort is one of the largest in the area operated on USFS lands. As of 2011, 
Heavenly consists of 29 ski lifts, 97 trails, approximately 720 acres of named trails, 650 lift acres, a 
number of on-mountain lodge facilities, and approximately 30 miles of summer maintenance roads within 
the resort boundary. 
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The California/Nevada state line divides the special use permit boundary with approximately 60 percent of 
the ski area in Nevada and 40 percent in California. Approximately 60 percent of Heavenly lies within the 
jurisdiction of the Tahoe Regional Planning Agency (TRPA) within the Lake Tahoe Basin (Heavenly 
1996). 

Heavenly has been a special-use permittee of the USFS since 1955. In 2002, Heavenly was acquired by 
Vail Resorts, Inc. 

Figure 1.1 Location of Heavenly Mountain Resort (2007) 
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1.5 Site Geology 
The section of the Carson Range in which Heavenly is situated is formed from a granitic batholith. Soils 
are derived from deposits of decomposed granite rock including quartz, monzonite, and granodiorite. The 
granitic rock at Heavenly Ski Resort ranges from rock outcrops to decomposed granitic grus. Grus is 
crumbled granite that forms by physical weathering, specifically the hot-and-cold cycling of the daily 
temperatures. Grus typically produces coarse-textured soil. Coarse textured soils are highly permeable, 
have surface layers that do not absorb water readily, and are easily eroded. The decomposed materials 
leave residual soils on slopes and form colluvial soils from eroded materials further downslope.  

Much of steep terrain has a thin layer of young soils that occur on actively eroding slopes. If these soils 
are disturbed, runoff is rapid and erosion hazard is high. Rocky outcrop areas have rapid runoff but only a 
slight erosion hazard. Small areas of recent alluvium, adjacent to streams and meadows on level to gently 
sloping slopes, support riparian vegetation and have a seasonal high water table at a depth of 12 to 24 
inches. Springs are commonly found near the base of steep granitic slopes in locations such as the 
California Base area. 

1.6 Site Hydrology 
Heavenly Valley Creek is a tributary to Trout Creek, which is a tributary to the Upper Truckee River. The 
Heavenly Valley Creek watershed is designated as CA-1. Within the USFS permit boundary, the 
watershed is approximately 64,750 square miles with approximately 3,400 feet of vertical relief. Many of 
the upper ski runs, lifts, and facilities of the California side of the ski resort are within the upper watershed 
of Heavenly Valley Creek. Heavenly Valley Creek is generally a perennial stream with peak flows from 
May to July. The stream has run dry in drought years.  

The highest point in the Heavenly Valley Creek watershed is Monument Peak at 10,053 feet. The 
watershed contains Sky Meadows at approximately 8,600 feet in elevation. Below Sky Meadows, 
Heavenly Valley Creek flows into a 22 to 28 acre-feet capacity reservoir (Sky Meadow Reservoir) used for 
snowmaking and irrigation storage. Approximately 1,300 feet below the reservoir dam (California Dam), 
tributaries join the main stream. Heavenly Valley Creek flows southwest for approximately 1,200 feet 
before exiting the developed portion of the ski resort at approximately 7,900 feet in elevation. Heavenly 
Valley Creek drops another 1,300 feet in the next 1.5 miles before exiting the USFS permit and Heavenly 
property line at an approximate 6,600-foot elevation. 

Several smaller watersheds are also contained within the California side of Heavenly. The CA-6 
watershed is 412 acres and includes steep ski slopes (the Face), the California Base area, Wildwood-
Keller Creek, and Bijou Park Creek. Development of the California Base area involved more than 10 
acres of cut and fill to create the California Lodge, maintenance facilities, and parking lots.  Bijou Park 
Creek surfaces northwest of the California Base area and drains into Lake Tahoe at the Ski Run Marina.  

The CA-4 watershed is approximately 136 acres, containing one access road and Bijou Creek. Bijou 
Creek drains into Lake Tahoe approximately 2,000 feet west of Bijou Park Creek. 

The CA-7 watershed, a portion of which is in Nevada, is approximately 284 acres and drains into the area 
below the gondola. It discharges into the casino core area on the Nevada side of the state line. Nearly all 
of the 370 acres of California land draining towards the West Fork Carson River in Nevada is in the Mott 
Canyon watershed (NV-1), while a few acres drain into the South Fork Daggett Creek watershed (NV-
2+5). 

In order to monitor the Heavenly area, water quality sampling occurs in Heavenly Valley Creek, Bijou Park 
Creek, and Edgewood Creek. 
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1.7 Heavenly Water Quality History 
Lake Tahoe was designated as an “Outstanding Natural Resource Water” in the 1980s. This designation 
affords strict water quality objectives for the lake and its tributaries, including those originating from 
Heavenly. Consequently, maintaining water quality at the resort is a high priority, and has been the focus 
of restoration and monitoring programs. Early analysis of water quality data collected at Heavenly Valley 
Creek indicated suspended sediment and nutrient concentrations were affected by ski resort 
development; however, specific causes were not identified. 

Many older run surfaces were created by the preferred method of bulldozing a swathe down steep 
hillsides, resulting in removal of all vegetation, rocks, woody debris, and often a loss of the shallow 
topsoil. Roads were built to install lifts, thereby interrupting drainage patterns with bare, compacted 
surfaces. The loss of soil cover and alteration of the topography caused accelerated erosion throughout 
the resort; although, the relative contribution from individual sources, including those not attributable to 
the resort, was not identified through water quality monitoring. Similarly, beneficial effects of revegetation 
and other mitigation projects prior to 1991 could not be detected using the monitoring of the time. 

Heavenly’s planning process was guided by a steering committee comprised of members from Heavenly 
Ski Resort, the USFS, the TRPA, El Dorado County (California), the City of South Lake Tahoe 
(California), and Douglas County (Nevada). The Steering Committee agreed that quantitative data was 
needed to numerically judge the ecosystem health at Heavenly. Compliance with state standards and the 
ease of obtaining water samples have been the primary reasons for emphasis on measuring water 
quality. The USFS was tasked to prepare a watershed monitoring program that would begin to track 
progress of past and future restoration and mitigation, as well as that of new development. 

1.8 Monitoring Program History 
Heavenly has been subject to water quality regulation by Lahontan since 1970. The original Monitoring 
Program was developed by the USFS as part of the Heavenly Master Plan Draft Environmental Impact 
Statement in 1996, prepared pursuant to the TRPA Code of Ordinances. It was later incorporated into the 
Heavenly Ski Resort Master Plan as Chapter 7 of that document. The Master Plan allows annual reviews 
and permits the Collection and Monitoring Agreement to be updated as necessary. The Monitoring 
Program was revised in 2003 in Lahontan Board Order number R6T-2003-0032. The 2003 revisions were 
to acknowledge new facilities, uses, and the Total Maximum Daily Load (TMDL) Program for Heavenly 
Valley Creek.  The Heavenly Mountain Resort Master Plan Amendment was approved April 25, 2007.  
The Monitoring Program was revised again in May of 2011 by Lahontan program number 2003-0032A1, 
WDID number 6A090033000. 

Much of the information prior to 1991 provides a generalized baseline for physical, chemical, and 
biological impacts of ski area development on ecosystem resources, against which future management 
activities may be measured. The Monitoring Program combined as many physical, chemical, and 
biological parameters as feasible to gain a more comprehensive view of watershed processes. Soil cover, 
best management practices, and riparian conditions are three areas impacting water quality at Heavenly 
that were selected for additional monitoring. Each of these areas affects others; a comprehensive 
condition and trend analysis in 2003 attempted to tie all of the individual parts together to show 
interactions and opportunities for adaptive management. 

In 2003, the first Comprehensive Report was completed by the USFS and included data from 1991 
through 2003. In general, the 2003 Report determined most of Heavenly’s watersheds to be in good 
condition and improved from the before-treatment period. The 2003 Report did not provide statistical 
analysis due to an insufficient amount of water years to represent the after-treatment period. Specifically, 
the before-treatment period was generally high flow, (wet years) while the after-treatment period had 
generally low flow conditions (dry years). Water year 2005 represented the first wet year since many of 
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the watershed treatments and was comparable to conditions in the pre-treatment period. That report 
focused on a more in-depth analysis of before- and after-treatment water years. 

This report is focused on the period after treatment covering the 2006 through 2011 water years. This 
comprehensive report focuses on water quality monitoring, erosion control and facilities maintenance 
monitoring, snow conditioning and enhancement monitoring, deicers and abrasives application and 
recovery monitoring, Heavenly Valley Creek TMDL (total maximum daily loading) monitoring, mitigation 
monitoring, and facilities / watershed awareness are all areas of concern in the amended monitoring and 
reporting program. Each of these topics are discussed in the annual reports, but this report uses trend 
analysis to support adaptive management decisions.
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 Water Quality Monitoring Chapter 2

2.1 Introduction 
The main compounds of concern from Heavenly originate as non-point sources of sediment and dissolved 
solids, chloride, as well as nitrogen and phosphorous (N and P). N and P compounds are considered 
nutrients because they promote primary production. Natural sources of these compounds include erosion 
and breakdown of soils that may contain large quantities of nutrients. Anthropogenic sources include 
increased erosion from recreation and construction, development, and atmospheric deposition (Sparks 
2003). When analyzing nutrient impacts to ground and surface waters, many interactions must be 
considered, including land use and management practices, geology, topography, soils, climate, and 
atmospheric inputs.  

Several agencies enforce regulations developed to protect the water quality of Lake Tahoe. They include 
the TRPA, Lahontan, and the Nevada Division of Environmental Protection (NDEP). The current 
standards with which water quality must comply with are contained in Lahontan Program No.2003-
0032A1 (updated in 2011), TRPA 208 Water Quality Management Plan, and Standards for Waters 
Tributary to Lake Tahoe as listed by the NDEP. Lahontan has established a Total Maximum Daily Load 
(TMDL) for sediment, in order to protect the clarity of Lake Tahoe. Data is reported to Lahontan on a 
quarterly and annual basis. Comprehensive analysis is completed on a five-year cycle. However, due to 
the timing and approval of the amended Monitoring and Reporting Program (MRP) by the Water Board, 
the permit requires that the comprehensive review for this period (2006 through 2011) cover a six year 
time period for this report. 

2.2 Monitoring Site Locations 
The CA Parking Lot site is located along Bijou Park Creek. Sky Meadows, Patsy’s Below, and Property 
Line sites are all located at various points along Heavenly Valley Creek in California. The Hidden Valley 
Creek site serves as the reference site, unaffected by resort operations, for samples collected from 
Heavenly Valley Creek. Edgewood Above and Edgewood Below are both located on Edgewood Creek in 
Nevada. The Edgewood Creek sites are located in Nevada and are not under the Lahontan Water Board 
jurisdiction. However, they are included in this report for completeness. Figure 2.1 shows the monitoring 
sites and their respective watersheds. 
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Figure 2.1 Heavenly Mountain Resort Water Quality Monitoring Sites (USFS 2001) 

 

2.3 Methods 
The USFS monitored Heavenly Valley Creek for water quality from 1980 to 1987. Resource Concepts, 
Incorporated (RCI) was contracted by Heavenly Ski Resort to perform water quality monitoring from 1987 
through 1995. The USFS monitored Heavenly Valley Creek, Hidden Valley Creek, Bijou Park Creek (CA 



Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
Water Years: 2006 - 2011 

January 2012 / Revised October 2013 Cardno ENTRIX Water Quality Monitoring   2-3 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

Parking Lot) and Edgewood Creek from 1995 through mid-2005. Cardno ENTRIX (formerly ENTRIX, Inc.) 
was contracted to perform monitoring and reporting starting May 31, 2005.   

Cardno ENTRIX has followed the USGS protocol to maintain consistency in the data collection. Data 
collection involves using flumes at Sky Meadows and Patsy’s Below to measure discharge. A Marsh-
McBirney meter is used to measure discharge at all other sites. Grab samples are taken at every site and 
sent to certified laboratories for analysis. Since the transfer to Cardno ENTRIX, one of the laboratories 
was changed.  Sierra Environmental Laboratory was previously used by the USFS. Western 
Environmental Testing Laboratory (WET Lab) of Reno, NV is now used. All analysis methods and 
reporting limits have remained the same. All analysis is still performed in accordance with the most 
current edition of “Standard Methods for the Examination of Water and Waste Water.” 

Consistency in sampling frequency has improved over the years. The data set from 2001 through 2005 
and 2006 through 2011 have similar numbers of samples taken during runoff and base flow periods for 
Heavenly Valley Creek and Edgewood Creek. However, when comparisons are made with data from 
previous years, several variances in frequency occur, primarily due to the amount of snow pack and 
length of the runoff period.  

A greater effort has been made to capture storm samples since the 2003 Updated Discharge Permit in 
the Lahontan Revised Board Order. Storm samples are taken at the CA Parking Lot and Edgewood 
Below sites. Storm sampling at the Property Line station was implemented in mid-2005. The protocol was 
to capture three storm events and one snowmelt event per water year, as directed by the 1996 Monitoring 
and Reporting Program included in the Master Plan. Storm samples have been removed from the 
amended permit and will no longer be collected.  

2.4 Data Compilation 
A master spreadsheet is maintained to facilitate comprehensive reporting. Where reported laboratory 
values were less than or equal to an amount, half of the numeric value of the detection limit was used for 
annual calculations. Actual values would therefore be lower than the calculated values. Total petroleum 
hydrocarbon (TPH) values for the California Parking lot sampling location (HV-C3) reported non-detection 
(ND) values for all samples collected since 2006. The laboratory definition of ND is not detected below 
indicated detection limit. For TPH, the detection limit was 50 ug/L. Because no data were collected for this 
constituent and the RWQCB no longer requires testing for TPH at the California Parking lot, discussion for 
TPH is not discussed in this report.  

2.5 Monitoring Parameters 
The following sections give an overview of each monitoring parameter (constituent), what affects its 
concentrations, and its relation to Heavenly sampling.  Table 2.1 describes the history of constituents 
sampled from 2006 through 2011.  
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Table 2.1 Constituent/Parameter Measuring History for 2006-2011. 
Years 2006-2010 2011- 

Sampling Group ENTRIX, Inc. Cardno ENTRIX 

Analysis Group ENTRIX, Inc. 
High Sierra Water Lab 

WET Lab 

Cardno ENTRIX, Inc. 
High Sierra Water Lab 

WET Lab I 

Parameters Measured Discharge 
Conductivity 

Turbidity 
Total suspended sediment 

Total nitrite/nitrate 
Total Kjeldahl nitrogen 

SRP-dissolved orthophosphorus 
Total phosphorus 

Chloride 
Iron 

Lead (for CA Parking Lot only) 
Oil&Grease (for CA Parking Lot only) 

TPH (for CA Parking Lot only) 
Ammonia (for CA Parking Lot only) 

Discharge 
Turbidity 

Total suspended sediment 
Total nitrite/nitrate 

Total Kjeldahl nitrogen 
Total phosphorus 

Chloride 
Oil & Grease (for CA Parking Lot Filter Vault Locations only) 

 

 

2.5.1 Turbidity 

Turbidity is the measure of how much light can pass through a water sample. It refers to the cloudiness, 
haziness, or murkiness of a fluid. Turbidity gives a general sense of particle content and color by visually 
measuring the clarity of the water. It is measured in nephelometric turbidity units (NTU). The greater the 
turbidity value, the cloudier the water. In rivers, turbidity can normally be attributed to abiotic substances 
such as sediment. Lake turbidity is related to biotic and abiotic substances. Turbidity is a concern 
because it measures clarity, or the aesthetic value of the water. 

2.5.2 Suspended Sediment 

Suspended sediment are particles greater than 0.1 μm in diameter that are suspended in solution. These 
particles not only aid in the scattering of light which decreases clarity, but can also be carriers of 
phosphorous, metals, and other polluting substances. Suspended sediment is measured at all monitoring 
sites at Heavenly. Quantities give a good indication of erosion in a watershed and are therefore important 
in the trend analysis at Heavenly. 

2.5.3 Chloride 

The chloride ion is required for essential cell processes and is a benign constituent in water. Chloride is 
monitored to determine if applications of deicers to parking lots and salts to ski runs and terrain parks 
have an effect on the chloride concentration in streams in the drainage area.  

2.5.4 Specific Conductivity 

Specific conductivity is a measure of the ability of a substance to conduct electric current. Therefore, 
specific conductivity correlates with ions in a solution. Studies have shown that specific conductivity has a 
direct relation to constituents such as total dissolved solids, chloride, sulfate, and hardness. Statistical 
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relations can be quantified between these constituents and specific conductivity using several years of 
correlating data. After a relation is quantified, specific conductivity can be used as a surrogate for these 
other constituents. Specific conductivity is measured at all monitoring sites at Heavenly. 

2.5.5 Phosphorous 

Phosphorous has a large role in lake eutrophication. The microbiota in Lake Tahoe is phosphorous 
limited, meaning the more phosphorous added to the lake the faster algae can grow. Phosphorous is 
firmly held by soils and usually does not leach into a soluble, bio-available form measured as soluble 
reactive phosphorous (SRP). Phosphorous leaching can occur in sandy soils with no clay, aluminum 
oxides, iron oxides, or organic matter (Sparks 2003), which is the case in some of decomposed granite 
soils at Heavenly. Phosphorous is measured as total phosphorous and SRP at Heavenly. Both 
measurements are of primary concern in analyzing the trends in water quality improvement at Heavenly.   

2.5.6 Nitrogen 

Nitrogen can often be a limiting nutrient to algal growth. Although it is not currently the limiting nutrient in 
Lake Tahoe, it is still an important measure of water quality as low nitrogen and low phosphorous levels 
are key to reduced algal growth (Horne 1994). Nitrogen is a nutrient and occurs in many forms including 
ammonia, organic, nitrate and nitrite. Nitrogen is measured as nitrate/nitrite and total Kjeldahl nitrogen 
(TKN); both values add up to total nitrogen. Nitrate is usually the most abundant form of nitrogen in lakes. 
The partially reduced form of nitrate is nitrite and is usually present in much smaller quantities. Nitrate 
sources are often from fertilizers, animal waste, or sewage, but can also exist naturally though leaching 
soils. TKN is the sum of organic nitrogen and ammonia nitrogen in a water body. The presence of large 
concentrations of ammonia in a stream or lake and can create a large oxygen demand. This demand is 
caused by the conversion of ammonia to nitrate. All monitoring sites at Heavenly are tested for nitrogen. 
BMP treatment is geared toward nitrogen reduction by plant uptake. 

2.5.7 Ammonia 

Ammonia, measured as total dissolved NH3, is only measured at the CA Parking Lot site. The presence 
of large concentrations of ammonia in a stream or lake can create a large oxygen demand. This demand 
is caused by the conversion of ammonia to nitrate. The nitrate is more bio-available for algal growth. 

2.5.8 Iron and Lead 

Two metals, iron and lead, are monitored at Heavenly. Iron is essential for animal and plant metabolisms, 
but is rarely a limiting nutrient. Large concentrations of iron in solution can form a red oxyhydroxide 
precipitate that can increase turbidity, reduce clarity, and cause discoloration. Iron is measured once a 
quarter at all Heavenly Valley, Hidden Valley, and Bijou Park Creek sites. Lead is toxic in large 
concentrations and is therefore a constituent of interest. It has a low natural mobility but has been widely 
dispersed in the environment by human uses.  

2.5.9 Oil and Grease 

Oil and grease are petroleum-based products. Their source is from automobiles and other equipment. Oil 
and grease serve as contaminants, and are metabolized by aquatic microbiota. Moving forward, the 
amended permit conditions only require oil and grease sampling at the influent and effluent locations at 
the stormfilter system at the California Base Parking Area.  

2.6 Results and Discussion 
In the following discussion, results are presented for Heavenly Valley and Hidden Valley Creeks, followed 
by Bijou Park Creek and Edgewood Creek. Edgewood Creek is located in Nevada and is therefore not 
under the jurisdiction of Lahontan but is included in this report for completeness. For each creek, the 
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compliance with water quality standards is presented first, along with a comparison to the reference site 
that is outside the area affected by Heavenly’s operations. Following this presentation, an analysis of 
water quality trends is presented for each creek. 

2.6.1 Heavenly Valley and Hidden Valley Creeks 

Summary of Compliance at the Property Line Station 

Graphs showing constituents versus flow for all sites in years 2006 through 2011 are included in 
Appendix B. Annual means and standard deviations for the Heavenly Valley and Hidden Valley Creek 
sites, water years 2006 through 2011 are included in Appendix C. Values that have exceeded the 
applicable annual average standard (non-compliance) are in bold text. Table 2.2 summarizes non-
compliance frequency at both Heavenly Valley Creek and Hidden Valley Creek (reference site). The 
California annual state standards for the constituents of concern are given in the table. The total number 
of samples collected over the six water years is reported below. A non-compliance value was assigned 
when the annual average was above the state standard. Values that exceed the state standard are in 
bold. The non-compliance percentages were totaled by dividing by the total number of annual 
exceedances by the six year period of record.  

Table 2.2 Exceedances of State Effluent Standards at Property Line Station (HV-C3) and 
Hidden Valley Creek (HV-C5) water years 2006 through 2011. 

 
In the 6 year period of interest, the annual average standard for total nitrogen was exceeded once in 2010 
by the Property Line station on Heavenly Valley Creek. The total nitrogen annual average exceedence 
value of 0.39 mg/L is 0.20 above the 0.19 mg/L state standard. The annual average of total nitrogen at 
the Hidden station in 2010 was 0.22 mg/L – also above the state standard. All years sampled exceeded 
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standards for total phosphorous, chloride and iron at the Property Line station. However, the same 
standards were also exceeded by the Hidden Valley Creek reference station. As such, the Property Line 
exceedances are higher than the reference reach at Hidden Valley Creek. Since these levels are higher, 
the data suggests that Heavenly resort operations and runoff from the ski runs is affecting the Heavenly 
Valley Creek watershed and subsequent water quality in the creek. A continued effort in prescribing 
coverage treatments and BMPs in and around the watershed should be continued to help reduce impacts 
from graded ski runs.  

Heavenly Valley Creek has had historically high sediment loading, prior to the erosion control measures 
implemented by Heavenly. A total maximum daily load (TMDL) was established for suspended sediment 
to help track and quantify watershed improvements. The TMDL for sediment at Heavenly Valley Creek 
was established in 2002 at 58 tons/year (based on a five-year rolling average). This value is calculated by 
weighing the number of days between sample collections and multiplying this value times the discharge 
value recorded. This new value represents the calculated weighted flow. Laboratory values for suspended 
sediment are multiplied by the weighted flow numbers and summed. Final unit conversion is applied and 
the total is reported in tons per year value. The measured loading for water years 2006-2011 were all 
below the TMDL standard, with the exception of water year 2011 which had an annual loading of 118.6 
tons/year. It is important to note, though, that 77.1 tons/year of this total came from a single turbid sample 
that was collected on June 22 of that year. The 2010 5-year average is 13.3 tons/year, much less than the 
allowable load of 58 tons/year. The 2011 5-year average is 28.5 tons/year. This is more than twice the 
2010 value, but still well below the allowable load, and again leveraged by the single turbid sample. Table 
2.3 summarizes the TMDL suspended sediment loading for Heavenly Valley Creek and Hidden Valley 
Creek. The 2010 TMDL Implementation Tracking Status Report (Lahontan 2010) noted that Heavenly 
Valley Creek was in compliance with the sediment target.  

Table 2.3 Suspended Sediment Values for Heavenly Valley Creek and Hidden Valley Creek. 

Year 
Heavenly Valley Creek Property 

Line (43-HV-C3) Suspended 
Sediment (tons/year) 

Rolling 5 year average      
Suspended Sediment 

(tons/year) 

Hidden Valley Creek -         
(43-HV-H5) Suspended 
Sediment (tons/year) 

2001 6.6 - 1.4 

2002 6.2 - 5.1 

2003 18 - 52.4 

2004 4.1 - 3.7 

2005 36.9 14.4 27.9 

2006 42.6 21.6 37.2 

2007 1.3 20.6 3.4 

2008 0.6 17.1 1.9 

2009 0.5 16.4 1.9 

2010 21.6 13.3 5.8 

2011 118.6 28.5 60.9 

Figure 2.2 shows a comparison of annual sediment loading at the Property Line and Hidden sites from 
1991 through 2011. Superimposed on the sediment loading data are the total calculated flows per year in 
cubic meters (divided by 10,000) at each site. Five year rolling TSS averages for each site, and the 
Lahontan TMDL value of 58 tons/year.  
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Figure 2.2 Comparison of Sediment Loading (1991-2011) 

 
 

Although Figure 2.2 shows a large TSS loading value in 2011, other high water years show a similar trend 
(1995-1999). As streamflow increases, so does total sediment loading. On mountain improvements that 
include road repair, ski slope stabilization and BMP improvements since 2000 have helped to lower the 
five year rolling average below the TMDL standard. The period from 2007 through 2010 experienced low 
stream flow, while 2006 was a wet year with high stream flow, and 2011 was much wetter; 2011 was the 
wettest year in the monitoring period (1991 to 2011). As temperatures started to rise in June 2011, flow 
tripled in two weeks’ time, and then doubled within another two weeks. Having been the first significant 
flow since 2006, it is likely that woody debris and fine sediment that had settled along the stream bank in 
the years with low stream flow were mobilized, resulting in the very high suspended sediment sample 
collected on June 22.  

Figures B.2.1 and B.2.2 found in Appendix B relate the rolling average for both Heavenly Valley Creek 
and Hidden Valley Creek for total nitrogen and total phosphorous since 1995. Similar trends show that the 
rolling average for Heavenly Valley Creek has improved and is actually lower than the rolling average for 
Hidden Valley Creek. In 2010 and 2011, the trend has reversed and the annual averages have skewed 
the total nitrogen and total phosphorous rolling average above the reference creek rolling average. The 
extremely high readings in 2010, likely due to a prolonged drought cycle, increased the rolling average 
above the reference value for both total nitrogen and total phosphorous. On mountain improvements 
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since 2001, for total nitrogen, have shown a declining trend in the rolling average up to 2009. 
Improvements since 1996 for total phosphorous show an improvement water quality up until 2004. For 
both constituents, at the points in time mentioned above, the reference reach water quality has 
deteriorated causing the rolling average to trend upward. In 2009, the total nitrogen rolling average 
started to increase for both sites. Total nitrogen exceeded the reference reach rolling average beginning 
in 2010. For total phosphorous, 2002 marked the starting point when Hidden Valley Creek's rolling 
average started to increase. It was not until 2009 that Heavenly Valley Creek exceeded Hidden Valley 
Creek's rolling average for total phosphorous.  

Figure 2.3 illustrates the sediment loading at Heavenly Valley Creek for water years 1991 through 2011. 
Again, superimposed on the sediment is the total calculated flow per year in meters cubed (divided by 
10,000) at the Property Line site. When the whole period of record is considered, the loading for 2011 is 
proportional to previous water years with high stream flows. In addition, the load in 2006 is much lower 
than in 1999, although the flow was at similar value. Comparing the wet years (1995 to 1999 with 2006, 
all at similar flows), when most of the suspended sediment is transported past the Property Line sampling 
station, the overall trend is of decreasing sediment load in years with comparable flow (2006 sediment 
load much less than in the 1990's with similar flow).  

Comparing the 2006-2011 data set to the 2001-2005 (ENTRIX Heavenly 2001-2005 Comprehensive 
Report) values the following trends are evident. The average value for all of the samples collected for flow 
increased since the last comprehensive report. This is due to increased precipitation and runoff over the 
last six years, with runoff values from 2011 increasing the mean. Average turbidity values at Property Line 
have increased by approximately 1 NTU, while an increase of approximately 0.80 NTUs at the reference 
site located along Hidden Valley Creek. Averages for all of the six year sample data for total phosphorous 
and iron increased at Property Line since the last comprehensive report; however averages for these two 
constituents remained nearly the same at the reference site. Total nitrogen averages at both sites 
changed minimally between the two reporting periods, while chloride averages for both sites increased. 
The chloride average at Property Line increased by +0.30 mg/L and increased by +0.21 mg/L at the 
Hidden Valley Creek location. Increased flows may account for higher readings amongst the constituents, 
though it is unknown why total phosphorous levels are increasing at Property Line site only. It is likely that 
Heavenly Mountain resort operations and activities are attributing to higher constituent levels for total 
phosphorous and chloride; however, in general higher average discharge flows show a higher value for 
most of the constituents included at the reference site. 
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Figure 2.3 Heavenly Creek Sediment Loading 

 

Graphical Comparison to the Reference Site 

This section compares results of water quality monitoring in Heavenly Valley Creek to those in Hidden 
Valley Creek. Hidden Valley Creek is the reference site, and relatively undisturbed in comparison to 
Heavenly Valley Creek. Similar to the trend analysis completed for the 2006 Comprehensive Report, box 
and whisker graphs were completed to show the difference between the Property Line site and the 
Hidden Valley Creek reference site. These graphs are presented in Figures 2.4 through 2.7. Comparing 
the difference in each station produces results that are not as affected by wet and dry water year variation 
as a pre and post-BMP analysis. The variance in concentrations of nitrogen, suspended sediment, and 
total phosphorous all show a general decrease between the two sites, with the exception of the difference 
in phosphorous concentration in 2011. In most cases, the concentrations at Hidden, unaffected by resort 
operations, now exceed the concentrations at Property Line. The graphical analysis indicates that water 
quality in Heavenly Valley Creek is now generally better than that in the reference creek, with the likely 
cause being the watershed treatments conducted by Heavenly. 

Figures 2.4 through 2.6 are box and whisker graphs of the difference between Property Line and Hidden 
data for total suspended solids, total nitrogen and total phosphorous. Hidden is the reference site and 
therefore represents background values for constituents. When the graph shows values mostly in the 
positive, Property Line values are higher than Hidden. High values at Property Line indicate that Heavenly 
may be adversely affecting water quality. With the implementation of BMPs, the differences should 
minimize between the two sites and gradually move to the negative. A legend is shown below:  
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Figure 2.4 Box and Whisker Legend 

 
Figure 2.5 Heavenly and Hidden Valley Creek Total Nitrogen Graphical Comparison (1993-

2011) 
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Figure 2.6 Heavenly and Hidden Valley Creek Total Suspended Sediment Graphical 
Comparison (1993-2011) 

 
 

Figure 2.7 Heavenly and Hidden Valley Creek Total Phosphorous Graphical Comparison 
(1993-2011) 
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Summary of Compliance at the Sky Meadows and Below Patsy’s Stations 

Raw data for the Sky Meadows and Below Patsy’s sites is provided in Appendix A. Graphs showing 
constituents versus flow for the Below Patsy’s site in years 2006 through 2011 are included in Appendix 
B. Means and standard deviations for the Below Patsy’s site, water years 2001 through 2011, and the Sky 
Meadows site for water year 2006 are included in Appendix C. Data was no longer collected at the Sky 
Meadows site after water year 2006. Values that have exceeded the applicable annual average standard 
(non-compliance) are in bold. These tables and graphs do not indicate a pattern of increasing or 
decreasing concentration for any constituent at Below Patsy’s for the time period between water years 
2006 and 2011. However, nitrogen concentrations have shown a slight decrease since 2001, and iron 
concentrations have shown a significant increase since 2004, when data collection began. Table 2.4 
summarizes non-compliance frequency at the Below Patsy’s site. The California annual state standard is 
given in the table. The total number of samples collected over the six water years is reported below. A 
non-compliance value was assigned when the annual average was above the state standard. The non-
compliance percentages were totaled by dividing by the total number of annual exceedances by the six 
year period of record. 

Table 2.4  Exceedances of State Standards at Below Patsy's Station (HV-C2) water years 2006 
through 2011. 

 
At the Below Patsy’s site, the annual standard for suspended sediment was not exceeded. The annual 
total phosphorus concentration standard was exceeded 100 percent of the time, the total nitrogen 
standard was exceeded 33.3 percent of the time, and the chloride and total iron standards were exceeded 
for each year sampled (100 percent). Note that only 31 and 25 samples were collected for chloride and 
total iron throughout all of the water years. Chloride and iron samples were only collected once quarterly 
and during storm events. From the previous discussion at the Property Line location on Heavenly Valley 
Creek, chloride and total iron also exceeded the state standard average at the reference reach located at 
Hidden Valley creek for the 2006-2011 water years. The total nitrogen annual average in 2010 at the 
reference site along Hidden Valley creek was also exceeded.  

2.6.2 Bijou Park Creek 

Raw data for the Bijou Park Creek (CA Parking Lot) site is provided in Appendix A. Graphs showing 
constituents versus flow for all sites are included in Appendix B. Table 2.5 summarizes the annual 
frequency of non-compliance at Bijou Park Creek for 2006 through 2011. It is important to note that 
effective November 30, 2008, standards for discharges to Bijou Park Creek from the California Base area 
changed from those for discharges to land treatment to those for discharges to surface waters. Prior to 
November 30, 2008 effluent limits for discharge at this site were regulated under the permit as maximum 
concentrations for discharge to land treatment values. The new standards were reduced by approximately 
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a factor of ten compared to the land treatment values. Turbidity, total phosphorous, total nitrogen, oil and 
grease and total iron state standards all decreased by a factor or ten or more. Suspended sediment 
annual average limits remained the same, 60 mg/L based on the 90th percentile of receiving waters to 
Lake Tahoe (LRWCB Board Order R6T-2003-0032). The chloride state standard increased from a value 
that was previously set in the 1996 Heavenly Master Plan Collection and Monitoring Agreement at a value 
of 0.3 mg/L to a value of 3.0 mg/L. The annual average for chloride was changed in November 2008 to a 
value of 3.0 mg/L for Lake Tahoe receiving water limits (Table 3 of LRWQCB Board Order R6T-2003-
0032). 

Proposed, constructed, and implemented improvements to the California Base parking lot dictated by the 
Lahontan permit triggered these more stringent objectives. The table below shows the standards for each 
of the permit requirements. The older standards account for the 2006 through 2008 sample set. The 
newer state standards apply to the 2009 through 2011 data sets.  

Moving forward, effluent sampling points have been established for the Stormfilter system (see Section 
2.8) and future analysis should compare these sampling results with the effluent limits for surface water 
discharges. Likewise samples collected from the California Parking Lot (HV-C4) shall be analyzed and 
compared with receiving water standards set forth in the updated waste discharge permit (CRWQCB 
2003).  

Table 2.5 Exceedance of State Standards at California Parking Lot (HV-C4) water years 2006 
through 2011. 

 
Prior to the new turbidity standards at the CA Parking Lot station, there were no exceedances of the 
annual state standard (2006-2008). The new standard of 20 NTUs was exceeded once from 2009 through 
2011 in 2010. However, all three annual average values from 2006-2008 would have exceeded the new 
standard of 20 NTU. Since 2009, turbidity annual average values for turbidity have decreased. The 
turbidity value improvements are a direct cause of the implementation of the filter system.  

Suspended sediment levels exceeded the standard of 60.0 mg/L four times, between the 2006 through 
2011. Though with the completion of the filter and treatment system, the annual average has steadily 
decreased since 2006, and there has not been an annual exceedance for suspended sediment since 
2009. This data implies improvement over the period of interest. 

Total phosphorus levels did not exceeded the old standard of 1.0 mg/L (2006-2008). The new lower 
standard for total phosphorus (0.10mg/L) was exceeded twice since 2009 (2009 and 2010). All three 
annual averages from 2006-2008 exceeded the new lower standard of 0.10 mg/L. While the annual 
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average for total phosphorous shows a declining trend, the storm water filter systems is not designed to 
for efficient phosphorous removal.  

Chloride samples from 2006 through 2011 exceeded both the new and old standard annually. Chloride 
concentrations results are high at all stations, including the reference station at Hidden Valley Creek. 
Heavenly applies deicers and abrasives to the CA Parking Lot, for safety reasons, and although chloride 
is present in high concentrations at other sampling sites, higher chloride levels at the CA Parking Lot site 
may be due to these deicers and abrasives. The filter system installed at the California Parking Lot does 
not remove or treat chloride.  

Under the old state standards, iron exceeded the standard of 4.0 mg/L each year in question (2006-
2008). The newer lower standard of 0.5 mg/L was also exceeded for each year of record. Only one daily 
sample collected between 2009 and 2011 was below the annual average value (Appendix A). There 
exists a high potential for anaerobic conditions under the pavement in the fill used to create the California 
Parking Lot. Iron seeps out of the parking lot fill and rapidly precipitates when reaching oxygenated 
surface water. Although the problem is most visible at the CA Parking Lot site, iron is high at all 
monitoring sites (including the reference site) indicating that a large part of high concentrations may be 
naturally occurring. 

Oil and grease exceedances occurred once under the new annual state standard of 2.0 mg/L in 2009. 
Two additional years (2006 and 2008) would have exceed the new state standard, though since they fell 
under the older regulation annual average of 40.0 mg/L they were in compliance. Oil and grease samples 
were relatively close to the annual state standard, and moving forward the RWQCB has discontinued oil 
and grease sampling at this location. Instead oil and grease samples will be collected at the effluent point 
of the automatic sampler location, directly upstream of the Bijou Park location.  

Comparing the 2001-2005 data (ENTRIX Heavenly 2001-2005 Comprehensive Report) with the 2006-
2011 values for the California Parking Lot site, the following trends were found. The 2001-2005 
Comprehensive Report reports an average of all of the daily samples collected. This value was compared 
to the six year period average of all of the data collected. The daily average discharge value increased 
from 2006-2011, but only by 0.10 cubic feet per second. Turbidity average daily values from 2006-2011 
were nearly identical to the average from 2001-2005. Though the underlying story is that annual turbidity 
averages from 2006-2009 decreased once the BMP retrofit and stormfilter system was constructed. A 
similar trend for suspended sediment can be seen. The annual average values for suspended sediment 
dropped significantly after 2009. Total nitrogen daily average (2006-2011) values are similar to values 
based on the 2001-2005 data. The total phosphorous daily average increased since 2001-2005 (0.19 
mg/L) to 0.41 mg/L, an average value of the 2006-2011 data. Daily and average chloride values 
fluctuated over the last six years, but the average values remained similar to average collected from 
2001-2005 (±4 mg/L). Total iron average values decreased significantly since the last comprehensive 
report. The average value for iron from 2001-2005 was 12.4 mg/L. The average from 2006-2011 was 5.13 
mg/L. 

Since the installation of the BMP retrofits at the California Parking lot that occurred in April of 2008, 
average values for the most of the constituents decreased. Total phosphorous averages are similar to 
pre-project values, and the installed filter system is not designed to remove chloride and iron. Chloride 
levels remain high at this location and are most likely due to deicer application during the winter months. 
While average iron values have decreased significantly since the last comprehensive report, removal or 
decreased findings cannot be attributed to filter removal. The known iron rich spring located at the 
entrance of the parking lot contributes to higher iron readings and since the last comprehensive report 
curb and gutter has been installed along the entrance collecting the spring water. The orange stain 
prevalent on the concrete curb and gutter may be showing that the concrete is actually binding iron 
particles. 
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2.6.3 Edgewood Creek 

Edgewood Creek is located in Nevada and is not subject to Lahontan Order. However, this analysis has 
been included for completeness. Raw data for both Edgewood sites is provided in Appendix D. Graphs 
showing constituents versus flow for all sites are included in Appendix B. 

The purpose of the Edgewood Above and Edgewood Below monitoring sites is to show the relative effect 
of the parking lot on water quality. Edgewood Above also serves as a good indicator of the effects from 
resort operation in the Edgewood Creek watershed. Water quality constituent concentrations have 
typically been higher at the Below site than those measured at the Above site. Heavenly implemented the 
BMP retrofit project at the Boulder Parking Lot and Lodge to address the water quality issue at the Below 
site. Construction was completed in 2005. 

Edgewood Creek is subject to Nevada State standards including single value exceedances for total 
nitrogen (TN) and total phosphorus (TP) and an annual mean for TN (Appendix A). Table 2.6 shows 
compliance for the Edgewood Above and Edgewood Below monitoring sites for the period of concern for 
this report (2006 to 2011).  

Table 2.6 Exceedances of State Effluent Standards at Edgewood Creek (HV-E1 and HV-E2) 
water years 2006 through 2011. 

 
The Below site exceeds the state annual standard for turbidity in 2006 and 2008. At the Below site, the 
majority of the daily turbidity exceedances (six out of 13) occurred in 2006 (Appendix A). Four of the 12 
daily samples at the Below site exceeded the suspended sediment standard and four of the seven times 
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the site exceeded the total phosphorus standard in 2006. One of the daily nitrogen exceedances also 
occurred in 2006, with the other occurring in 2008 (Appendix A). It is important to note that many more 
samples were collected in 2006 than any of the other five year periods. 

2.7 Conclusions 
Water quality on Heavenly Creek has improved during this monitoring period. Although many of the 
annual average standards, including suspended sediment, total nitrogen, total phosphorus, chloride, and 
total iron, were exceeded by the Heavenly Valley Creek stations, annual average standards for total 
phosphorous, chloride, and total iron were also exceeded by the reference station at Hidden Valley 
Creek. Table 2.7 summarizes the annual averages for the California Sites. Values that are bold and 
italicized are above the annual state standard. While exceedances are prevalent at the reference site, the 
data shows that there are higher exceedances recorded along Heavenly Valley Creek. Therefore, these 
exceedances are likely not attributable to Heavenly Resort operations and management activities, but 
resort activities are likely increasing the constituent annual average values.  

Table 2.7  Annual Averages for Constituents at the California Sampling Sites from 2006-2011 

 
In reference to TMDL, the 2011 water year was the wettest since monitoring began in 1991, and the 
suspended sediment loading was correspondingly high (118.6 tons/year), with a single measurement on 
June 22 accounting for 77.1 tons/year of this total. The TMDL standard is 58 tons/year, based on a 5-year 
rolling average. The 2010 5-year average is 13.3 tons/year and the 2011 5-year average is 28.5 
tons/year. Based on these standards, Heavenly has achieved its TMDL goal for sediment loading in the 
2006-2011 period of analysis. 
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As in past years, the California Parking Lot has the highest levels and exceedances of analyzed 
constituents. Installation of the remaining filters and BMP retrofits at the California Parking lot occurred in 
April 2008, but the site is continuing to exceed state standards. This is partly due to the fact that the 
annual average values changed to lower limits during the 2009 water year. Annual averages for 
suspended sediment, total nitrogen, and total phosphorous have all decreased since completion of the 
BMP retrofit project. However the filter systems do not, nor were they designed to remove chloride and 
iron. Efforts are being made to improve the operation of the filtering system, as described in Section 2.8. 

Annual averages for total nitrogen, chloride, and iron were exceeded at the California Parking Lot site for 
the 2011 water year. All three constituent values are less than the values for the 2010, and this is the 
second year that these values have decreased from the highest annual average in 2009 (See Table 2.7). 
Daily sample values for chloride and total iron exceeded the annual average values for a large majority of 
the samples collected during the 2005-2011 period. Chloride and iron annual averages were also 
exceeded at Hidden Valley Creek (reference site), however under the state standards chloride and iron 
annual averages at the California Parking Lot site are 5.4 (iron) and 32 (chloride) times higher than the 
Lahontan annual average for iron and chloride respectively. These high chloride and iron concentrations 
are likely attributed to deicer application (chloride and iron) on and around the parking lot and roadways 
leading to the base lodge and the known iron rich spring at the entrance to the parking lot.  

At the California Parking Lot, values for the annual average for total nitrogen exceed the state standard of 
0.5 mg/L for all six of the water years in question. The exact cause of nitrogen exceedances is not known 
at this time.  

Of the daily and storm samples collected for oil and grease at the California Parking Lot, almost a third of 
the samples were above the newer state standard of 2.0 mg/L. Nearly half of all of the samples exceed 
the newer standard if one were to include the 2006-2008 data as well. The amended mitigation and 
monitoring program no longer requires oil and grease sampling at this location. 

The analysis for Edgewood Creek doesn’t show an improvement over the last comprehensive report 
period (2001-2005), but conditions have not worsened, either. The five year average for turbidity reduced 
from 16.8 NTUs (Above) and 21.5 NTUs (Below) to 5.1 NTUs (Below) and 9.2 NTUs (Above). Comparing 
the two comprehensive periods, soluble reactive phosphorous (SRP) and nitrate/nitrite averages 
decreased since the 2001-2005 reference period. Total phosphorous, TKN and total nitrogen remained 
the same or increased slightly compared to the 2001-2005 data. In this analytical period, Edgewood 
Below was noncompliant for turbidity twice. The same trend at the Edgewood Above site is not shown in 
the data, indicating some level of impacts from resort operations. In reference to the sites located along 
Heavenly Valley Creek and Bijou Valley Creek, annual constituent values for turbidity and suspended 
sediment, collected from sites along Edgewood Creek, are lower than values on the California creeks.   

2.8 Storm Filter System and Automatic Sampling 

2.8.1 Introduction 

In October 2008, the last remaining storm filters were installed at filter vaults located at the intersection of 
Saddle Road and Wildwood Avenue. In total there are 456 storm filters located under the northwest 
corner of the parking lot and roadways leading to the discharge point. The California parking lot filter 
vaults were installed in 2007, though the storm filters were not installed until the following spring (April 
2008) prior to the runoff season when improved filter media was available. The goal of the project was to 
collect and treat surface and sump water prior to discharge into Bijou Park Creek. The installation of the 
final filters marked the completion of the California parking lot retrofit project. See Figure 2.4 for RCI's 
schematic of the filter system. Automatic sampling locations are located at locations 1, 7 and 14.  
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Figure 2.4  California Base Lodge Parking Lot Storm Filter Water Quality Treatment System 
(RCI 1/21/08) 

 
Beginning in October 2008, water quality samples have been collected at the California Parking Lot 
during storm events (See Figure 2.5 for auto-sampling locations). Automated samplers are located at the 
two inlet points of the system. Additionally, the effluent point is sampled for a total of three sampling 
locations. The amended Lahontan permit has labeled these locations as HV-P1a (number 1 on Figure 
2.5), HV-P2a (number 7 on Figure 2.5), and HV-P2 (number 14 on Figure 2.5) the outlet. Preliminary data 
was reported to the Lahontan Water Board in a summary memorandum in November 2009 that can be 
found in Appendix J. In accordance with the amended Water Board permit, ten samples are scheduled to 
be collected during the 2011/2012 water year.  

Since installation, various technical issues have prevented the consistent collection of reliable samples for 
analysis. Storm events tend to trigger one or two of the samplers, but usually not all three. In addition, the 
effluent results frequently contain higher levels of analyzed compounds than the influent samples, 
possibly suggesting that the samplers are not adequately sampling the influent and effluent streams. It 
should be noted that infrequent and improper maintenance of other storm filters systems around Lake 
Tahoe have shown that without maintenance effluent limits were higher than sampling levels into the 
system. The lack of maintenance and inundated filters can re-suspend small particles increasing the 
effluent concentration limits. Preliminary results from the Heavenly treatment system have led to the 
following corrective actions: 

> Unusually high amounts of sediment were found in the outlet bay vault in the fall of 2009. Sediment 
collected in the system should have fallen out prior to the outlet. One possible explanation is that 
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fine sediment was entering the system through small holes in each of the manhole lids. In the 
summer of 2010, all of the manhole lids in the parking lot were replaced with solid lids. Additional 
inspection of the filter vaults in 2011 show fine sediment deposits, but to a lesser extent than prior 
to the lid replacements. 

> Cleaning and removal of sediment deposition in all of the vaults is now scheduled annually during 
the summer months. The vaults are vactored and power washed removing all trash, debris and fine 
sediments from the system. Heavenly Mountain Resort contracts with Clean Harbor to remove and 
dispose of the debris material.  

> A maintenance agreement with Contech (stormfilter manufacture) has been executed. Inspection 
by Contech employees this summer found that many of the storm filters are past their design life 
and full of fine particulate matter and sediment. Because it is expensive to replace all 456 filters at 
once, a five ongoing schedule is in place to for removal and replacement. In the fall of 2011, both 
sacrificial vaults (7 filter units that accept the entire incoming flow in each mirrored system - see 
location 2 and 8 in Figure 2.5) were replaced. Pending weather, an additional 42 filters are 
scheduled to be replaced at the Wildwood vault in the spring of 2012. Inspection during the 
summer of 2012 will determine whether or not the 14 units in the sacrificial vaults are replaced 
again, and when the large filter vaults will be scheduled for replacement (likely 2013 or 2014).   

> Cardno ENTRIX has been working concurrently with Contech (storm filter manufacture) to improve 
collection and consistency collecting storm data. In November 2011, remote sensors were installed 
at the three sampling locations. Once operational the sensors will allow remote access to the 
samplers. Downloading and initiating samples will help to minimize field efforts. Additionally, the 
remote sensors will help to calibrate and obtain samples during rain and snow melt events. In order 
to enact and initiate the remote system, an additional modem and troubleshooting is still required. 
With winter approaching and snow stock piling preventing accessibility to the sites, it is anticipated 
that the remote sensing system will be up and running in the spring of 2012. 

Troubleshooting and maintenance of the filter vault and samplers is ongoing. Current protocols and 
locations provided in the amended Water Board permit should continue. If the monitoring equipment 
cannot be calibrated and working properly, grab samples will be collected to ensure that the permit 
requirements are met. 
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 Effective Soil Cover Evaluation Chapter 3

3.1 Introduction 
Vegetation and other organic and inorganic soil cover materials are known to reduce the potential 
erosivity of soil particles, increase percolation, and reduce runoff rates. The construction of ski trails and 
access roads requires the removal of vegetation and other obstacles (boulders, tree stumps, etc.) thereby 
reducing the effective soil cover (ESC). Efforts to stabilize disturbed areas by increasing effective soil 
cover or increasing the infiltration rate has resulted in reduction of erosion rates, thereby decreasing 
sediment and nutrient input into adjacent streams, and ultimately Lake Tahoe. 

The methods for determining Effective Soil Cover have evolved over the monitoring period. This section 
first provides a summary of the results, and then makes recommendations for modifications to the 
monitoring. 

3.2 Background and Historic Monitoring Methods 
Evaluation of effective soil cover focuses on types and percentages of cover, and identification of erosion 
features. A Cumulative Watershed Effects (CWE) analysis was initiated in 1991 by the United States 
Department of Agriculture (USDA) Forest Service to predict soil loss as determined from the modified 
universal soil loss equation model (MUSLE) and its parameters. Field measurements were taken to 
evaluate ESC at Heavenly by conducting surveys of fixed plots and random transects from 1995 through 
2003. These field measurements were intended to verify the accuracy of the predicted values from the 
CWE model. The model assumed that 70% ESC is adequate for erosion control on ski slopes (USDA 
Forest Service 2003). 

Findings from the field evaluations, summarized in the 2003 Comprehensive Monitoring Report, indicated 
that there has been a 21 percent increase in effective soil cover on ski runs at the resort since 1991 
(USDA Forest Service 2003). This increase is resulting from a resort wide estimated total percent cover 
from 49 percent in 1991 and 69 percent in 2003 (USDA Forest Service 2003). However, collecting the 
data associated with four years field work and analyzing the data proved to be cumbersome and time-
intensive which led to the Forest Service recommending the development of a new monitoring method 
(USDA Forest Service 2003).  

A revised methodology was developed by ENTRIX (now Cardno ENTRIX) in the Effective Soil Cover Plan 
(ENTRIX 2005). The revised monitoring plan adopted conclusions and recommendations from the 2003 
Comprehensive Monitoring Report and greatly simplified ESC evaluation objectives. Primary objectives of 
the revised methodology are: 

1. Determine if changes in cover result in changes in runoff and sediment volume from ski runs and 
other project infrastructure.  

2. Evaluate utilization of soil amendments/treatments to increase infiltration capacity for those areas 
resistant to revegetation efforts, or where revegetation is ineffective.  

The revised methodology intended to use data derived from remote sensing (originally IKONOS satellite 
imagery) with limited ground-truthing. No successful evaluations were conducted in 2006 or 2007, 
although the revised methodology was attempted. In general, suitable satellite images or aerial 
photographs were either not available for the necessary spatial or temporal periods, and/or pixel 
resolution was not sufficient for soil cover analysis. 

In the 2007 Annual Report and later in the 2008 Effective Soil Cover Workplan, a new protocol was 
presented that combined the CNPS VRAP and the establishment of permanent photo points.  
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After discussions with the USDA Forest Service, it was determined that the CNPS VRAP method should 
support an aerial survey, rather than being the only data collected. Heavenly and the USDA Forest 
Service agreed to share the cost of an over-flight. An infrared aerial flyover of Heavenly Mountain Resort 
was conducted by 3DiWest in conjunction with the USDA Forest Service in July of 2009. The flight 
produced a 1:8,000 resolution infrared aerial photo of the entire mountain and was used along with 
Geographic Information Systems (GIS) and field verification (i.e. ground-truthing) to produce an accurate 
picture of the soil cover at Heavenly.  

Due to inclement weather conditions and scheduling of the aerial flyover, only half of the field verification 
was completed using the CNPS VRAP methodology. Therefore, in 2009, only five of the 10 monitoring 
sites were evaluated and served as the “baseline” for ESC for 2010 field verification. All 10 monitoring 
sites were evaluated in 2010, and the five sites that were not evaluated in 2009 were used as baseline 
date for the 2011 and beyond ESC monitoring. Over-flights to take infrared photographs will occur 
approximately every five years. The next shared purpose over-flight will occur in approximately 5 years 
(July or August 2014). 

3.3 Monitoring Methods 
The aerial photographs were used to characterize and map soil cover along and near projects facilities 
(including ski runs). Mapping was completed using Arc-Geo Information Systems (GIS). Once the images 
were combined into a representative map covering Heavenly Mountain Resort, a ratio of bare soil verses 
vegetation was deduced using Arc GIS. This ratio will be used in conjunction with field verifications to 
extrapolate the effective soil cover in other areas on Heavenly. This will allow for a more efficient and less 
time consuming way of reporting the general ESC of Heavenly Mountain Resort, by only using the aerial 
flyover images and limited field information. After baseline studies performed in 2009 and 2010, a 
comparative analysis will be conducted in five year intervals with a focus on explaining areas resistant to 
establishing effective soil cover. 

The methods used to conduct field verification were derived and modified from the VRAP developed by 
the California Native Plant Society (CNPS 2004). The VRAP is a semi-quantitative method of vegetation 
and habitat sampling (CNPS 2004). Quantitative vegetation and site data recorded include, but are not 
limited to: topography, soil, rock and litter (size and percent cover), vegetation association and alliance, 
and vegetation cover (by percent cover, stratum and species) (Sawyer and Keeler-Wolf 1995). These 
data are not based on established test plots, but on a broader scale unit that is appropriate for the 
vegetation type found on the landscape. VRAP allows enough flexibility to respond to site-specific 
attributes of the areas, combined with enough quantitative observation to allow comparison between 
years. These measurements will be conducted over time, and trends will be analyzed to meet the ESC 
study objectives. The VRAP method was augmented with the establishment of permanent photo points to 
better track variability over time. Due to discrepancies with the VRAP method of determining total 
vegetative cover, this method was modified and assumed to include the total aerial cover of all 
vegetation, disregarding overlap of the various tree, shrub, and/or herbaceous layers (relative cover).A 
biologist with experience in botany and soil cover analysis made judgments while conducting the VRAP 
measurements 

In 2009, ten sites were selected on Heavenly Mountain Resort in order to ground-truth the aerial images. 
Sites were selected as a representative sample of ski run slopes, aspects, and soil types, as well as the 
erosion control treatment methods applied up to the present. The ten selected sites are outlined in Table 
3.1.  
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Table 3.1 Ten Selected Effective Soil Cover Monitoring Locations 
Landscape 

Unit* 
Ski Run  
Name Aspect 

Ski Run 
Difficulty Treatment 

3 Gunbarrel Northwest Black Hand raking in seed 

6 Groove Southeast Green Rock lined channel between roads 

11 Ellie’s Swing North Blue 
Decommissioned road-tilling, mulch, 

amendments, revegetation 

14 Edgewood Meadow Northeast Blue Riparian/Wetland 

16 Boulder Chute North Blue Re-seeding 

17 Lower Olympic Northeast Blue Revegetation Treatments 

18 Cloud Nine Northeast Blue “Lop and Scatter” and Easy Street 

24 
Double Down/ 

Lower High Roller Northwest Black Bottom of run has test plots 

25 Lower Cal Trail Southwest Blue Decommissioned Road, no treatment 

23 
Rope Tow Area near Big 

Easy and Gondola Southeast Green Easy Street Treatment 
*Landscape Units from ENTRIX, Inc. 2008 Workplan (ENTRIX 2008). 

A field team, which included one biologist with experience in botany and soil cover estimation, visited all 
10 of the field verification sites on October 18 and 19, 2010. For the five sites that were not visited in 2009 
(Landscape Units 11, 18, 24, 25, and 23), the field crew established a photo point (or points) to enhance 
comparison of site attributes between measurement periods. Establishment of permanent photo points at 
selected runs would allow for a semi-quantitative assessment of effective soil cover over time. Each photo 
point was located at a fixed point (GPS location and permanent marker). All photos were from a 
landscape perspective and the bearing of the camera in relation to the slope was recorded. The area of 
the photograph was recorded using a long tape measure for length and camera zoom information for 
width. Recording effective soil cover (i.e., live and dead vegetative cover, substrate, etc.) erosion 
features, and any mitigation work performed in the area, was the primary focus of the field of view. Photo 
documentation considered the elements outlined in the Stream Photo Documentation Procedure of the 
Standard Operating Procedure (SOP) (SWRCB 2001). The field crew also visited the established photo 
points taken in 2009 for five of the monitoring sites (Landscape Units 3, 6, 14, 16, and 17) to take updated 
photos for documenting the vegetation and reassess the ESC. This same procedure was followed on 
September 22, 2011. 

The size of the landscape unit was estimated as an area that received a certain type of treatment to abate 
erosion. Boundaries of the landscape units were also defined by “stands”, which are the basic physical 
unit of vegetation in a landscape (CNPS 2004). Stands are defined by two main unifying characteristics, 
composition and structural integrity. Compositional integrity means that throughout a site, the combination 
of species is similar (CNPS 2004). A stand is therefore differentiated from adjacent stands by a 
discernible boundary of changing dominant vegetation types (CNPS 2004). Structural integrity means that 
a site has a setting that presents similar horizontal and vertical spacing of plant species (CNPS 2004). 
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Additionally, for an area of vegetated ground to meet the requirements of a stand, it must be 
homogenous; therefore, all boundaries were defined by homogenous vegetation types (CNPS 2004).  

After photo documentation and boundary establishment, the field crew assessed the site’s soil cover 
using the CNPS field form. A copy of the field form used during onsite verification can be seen in Figure 
3.1. The field crew took notes on their observations at each of the sites and filled out the CNPS field form 
in as much detail as possible. After the field data was collected, it was recorded into a Microsoft Excel 
database. Photo documentation and comparisons can be found in Appendix D. 
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Figure 3.1  CNPS Vegetation Rapid Assessment Field Form, 2004. 
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3.4 Results 
An aerial flyover was conducted by 3DiWest in July 2009. Infrared photographs from the flyover were 
transmitted to the USDA Forest Service and ENTRIX, Inc. in October 2009. A composite map of the 
Heavenly Mountain aerial photos is shown in Figure 3.2. The composite map has been modified to 
represent the area of Heavenly Mountain Resort that is subject to effective soil cover monitoring. The 
colored area of the map approximates the boundary of Heavenly Mountain Resorts operations. From this 
composite map, land cover was broken down into four types: 1. shadow, 2. tree/shrub, 3. mix, and 4. bare 
ground. Area of these land types (in both square feet and acres) is summarized in Table 3.2. 

Table 3.2 Land Cover Types and Associated Areas within the Boundary of Heavenly 
Mountain Resort Operations. 

Number Land Cover  
Type 

Area 
(Square Feet) 

Area  
(Acres) 

1 Shadow 51,559,916 1,183.65 

2 Tree/Shrub 146,747,952 3,368.87 

3 Mix 33,194,162 762.03 

4 Bare Ground 108,758,126 2,496.74 

Field verification of the ten monitoring sites was conducted on October 18 and 19, 2010. Due to field 
efforts being conducted at the end of the growing season, it was difficult to observe and record all 
vegetation species occurring at each site; however, for those that were documented, the field crew was 
able to identify plant species with high confidence. The 2011 field verification monitoring occurred on 
September 22. A summary of results from the field verification efforts conducted in 2010 are presented in 
Table 3.3. 

3.4.1 2009-2011 Data Comparison 

As stated in Section 3.3 above, the field crew visited five of the 10 monitoring sites (Landscape Units 3, 6, 
14, 16, and 17) for which photo points were established in 2009. The ESC assessment in 2009 serves as 
the baseline for the 2010 vegetation reassessment of the five sites. The five sites that were not evaluated 
in 2009 were assessed in 2010 and used as the baseline for the 2011 ESC monitoring. Photographs 
taken in 2009 and 2010 at the photo points are provided in Appendix D. 

According to the CNPS VRAP field forms, the effective soil cover (vegetative cover, substrate, etc.) varied 
dramatically between 2009 and 2010. For example, the percent total vegetative cover at all five stations 
(Gun Barrel, Groove, Edgewood Meadow, and Lower Olympic) increased between 25% (at Edgewood 
Meadow) to 100% (at Boulder Chute). The ESC assessment is highly subjective, so documentation of 
vegetation and other environmental descriptions can vary significantly. Further, snow cover was 
prominent during the 2009 assessment, while there was no snow cover in the 2010 reassessment. 
Results from the 2011 survey did not vary from the 2010 records, even though the survey was performed 
earlier in the year (September 22, 2011). 
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Table 3.3 2011 Field Verified ESC Sites and Associated Characteristics. 

Landscape 
Unit 

Ski Run 
Name 

Slope 
Exposure Topography Geology Soil Texture Slope 

Steepness Dominant Veg. Secondary Veg. % 
Rock/Litter % Veg % Bare 

3 Gunbarrel NW 310° Convex, bottom of 
ski run 

Decomposed 
Granite 

Coarse to 
Medium Sand 25° Mixed grasses 

Ceanothus velutinus 
var. hookeri 

(Tobacco Brush) 
5% 90% 5% 

6 Groove SE 140° Concave, bottom of 
ski run 

Decomposed 
Granite Coarse Sand 20° Mixed grasses 

Pinus jeffreyi 
(Jeffrey Pine) 

and mixed forbs 
25% 65% 10% 

11 Ellie’s Swing NW 280° Flat, mid to upper 
part of ski run 

Decomposed 
Granite 

Coarse to 
Medium Sand 10° Mixed grasses N/A 65% 25% 10% 

14 Edgewood 
Meadow NE 10° Flat, bottom of the 

ski run 
Decomposed 

Granite 
Moderately fine 
silty clay loam 1-5° 

Juncus spp. 
 (Rush) 

Salix spp. (Willow) 6% 92% 2% 

16 Boulder Chute N 0° Concave, bottom of 
ski run 

Decomposed 
Granite Medium Sand 15° 

Arctostaphylos 
nevadensis 
(Pinemat 

Manzanita) 

Salix spp. (Willow); 
Ceanothus velutinus 

var. hookeri 
(Tobacco Brush); 

and mixed grasses 

30% 50% 20% 

17 Lower 
Olympic NW 340° Flat & concave, 

bottom of ski run 
Decomposed 

Granite Medium Sand >25° Elytrigia intermedia 
(Wheatgrass) 

Festuca brevipila 
(Hard Fescue) 21% 65% 14% 

18 Cloud Nine NE 40° Flat & convex, 
middle of ski run 

Decomposed 
Granite 

Coarse to 
Medium Sand 20° No vegetation No vegetation 84% 1% 15% 

24 
Double 

Down/Lower 
High Roller 

NW 310° Concave, bottom of 
ski run 

Decomposed 
Granite 

Coarse to 
Medium Sand 32° Mixed conifer 

seedlings 
Elytrigia intermedia 

(Wheatgrass) 45% 50% 5% 

25 Lower Cal 
Trail SE 140° Flat & concave, top 

part of ski run 
Decomposed 

Granite 
Coarse to 

Medium Sand 5° 
Elymus elymoides 

(Squirreltail) 
Elytrigia intermedia 

(Wheatgrass) 50% 40% 10% 

23 

Rope Tow 
Area near Big 

Easy and 
Gondola 

SW 230° 
Concave & 

undulating, lower 
part of ski run 

Decomposed 
Granite Coarse Sand 20° 

Elymus elymoides 
(Squirreltail) 

N/A 93% 2% 5% 
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 [ 

Figure 3.2 Composite Map of the Heavenly Mountain Aerial Photos, Highlighting the Heavenly Mountain Resort’s Operational Area, Broken Down by Land Cover Types 
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3.5 Discussion and Conclusions 
The Effective Soil Cover Monitoring, specifically the VRAP portion, has been successful in establishing a 
method to repeatedly observe soil cover in key areas of potential erosion at Heavenly. As described in the 
plan, all ten VRAP verification sites will be revisited, reassessed, and photographed annually. 
Percentages of effective soil cover and eroded areas for each site will be recorded and reported annually 
along with qualitative observations made by the field crew. There are several recommendations for 
improving or modifying the monitoring, as follows: 

1. The current plan anticipates another aerial flyover the Project area in 2015 in coordination with the 
USDA Forest Service. The use of the air photo analysis combined with ground-truthing, while 
providing useful information regarding the overall soil cover, does not effectively meet the 
monitoring objectives. In 2009 an infrared aerial flyover of Heavenly Mountain Resort was 
conducted in accordance to the USDA Forest Service’s recommendations. The imagery from the 
flyover was useful in that it provided a general overview of soil conditions at Heavenly Resort. From 
this image it was possible to breakdown soil cover types into four categories; shadow, tree/shrub, 
mixed, and bare ground. Although useful in a general context, the imagery was not of a high 
enough resolution to identify grasses and large rock which are both considered soil cover. 
Additionally, the imagery resolution did not allow staff to see any significant signs of erosion such 
as rills. Signs of erosion identified on the images would have provided field staff with specific ski 
runs on which to target for effective soil cover monitoring. As it was, field staff selected a 
representative sample of ski runs throughout Heavenly in order to gain general knowledge of soil 
cover conditions. The planned 2015 airphoto flyover is not necessary to meet this monitoring 
objective, because the scale of the image is not sufficient to identify the key features that may need 
modification or improvement.  

2. Over the years of attempting to quantitatively measure changes in effective soil cover at Heavenly, 
the various methods applied have not fully met the monitoring objectives. All of the approaches 
used to date have been based on assumptions that control of erosion is dependent on the 
presence of vegetative or woody cover. A growing body of research from Heavenly projects and 
throughout the Tahoe Basin has shown that effective erosion control is also dependent on a range 
of other variables such as soil density/infiltration, slope and surface roughness (IERS/Grismer and 
Hogan, 2004-2009). In some cases, not considering these other factors can lead to fertilizing, 
seeding and irrigating bare soil areas in an effort to establish vegetation as cover, but the 
characteristics of the underlying soil can still lead to excessive erosion.  

a. We recommend that Heavenly consider the soil attributes of sites in order to better define 
erosion control treatments. Ultimately this could lead to a Best Management Practices 
(BMP) approach for soil cover, similar to the practices used for erosion control measures 
with facility infrastructure. Such BMPs would help deter erosion, enhance infiltration, and 
promote vegetation growth along ski slopes, and monitoring of the BMPs would focus on 
the effectiveness of each measure. Such process would be a collaborative effort between 
Heavenly, Cardno ENTRIX, Integrated Environmental Restoration Services (IERS), and 
USDA Forest Service.  

b. The targets for such work would initially be sites in the effective soil cover monitoring that 
are not meeting the objective of reducing erosion. No such sites were identified during this 
monitoring period. Other targets could be developed based on discussion with USDA 
Forest Service and Lahontan RWQCB. The results would be reported as part of the 
Effective Soil Cover monitoring.  

3. In conjunction with recommendation 2, the monitoring objectives could be modified as follows: 
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a. Maintain and restore soils with favorable infiltration characteristics and diverse vegetative 
cover to absorb and filter precipitation and to sustain favorable conditions of stream flows. 

b. Evaluate utilization of soil amendments/treatments to increase infiltration capacity for those 
areas resistant to for those areas resistant to revegetation efforts, or where revegetation is 
ineffective at reducing erosion.  

Future efforts are likely shift from a photo monitoring prospective to a soil cover implementation and 
success criteria approach. This methodology and implementation will address problem slopes and in 
coordination with water quality results will help to define the adaptive slope cover implementation 
objectives.
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 Best Management Practices Implementation Chapter 4
and Monitoring 

Resource Concepts Inc. (RCI) prepared and compiled this section of the report to comply with the 
Lahontan Regional Water Quality Control Board Waste Discharge requirements. Information regarding 
Best Management Practices (BMP) Effectiveness Monitoring and Implementation at Heavenly Mountain 
Resort (Heavenly) for the six year period 2006-2011 is contained in Appendix E. 

This chapter summarizes the results of the BMP Effectiveness Monitoring at Heavenly Mountain Resort 
(Heavenly) for the construction seasons from 2006 through 2011. The BMP Effectiveness Monitoring is a 
component of the Revised Environmental Monitoring Program (December 2005) as set forth in the 1996 
Master Plan and the approved Master Plan Amendment (2007). 

Best Management Practices (BMPs) are structural and non-structural measures used to reduce soil 
movement, control surface runoff, and improve runoff water quality. BMPs at Heavenly Mountain Resort 
are applied to facilities (buildings, utilities, parking lots, etc.), roads, and construction projects. They are 
generally categorized as either permanent or temporary BMPs: 

> Temporary BMPs are used during short-term construction and maintenance projects and are 
removed upon project completion. 

> Permanent BMPs are used on a long-term basis to control contaminant sources or treat runoff, and 
may require on-going maintenance to be effective. 

4.1 Methods  
The BMP component of the Revised Environmental Monitoring Program was developed and initiated by 
the LTBMU in 2004.  Resource Concepts, Inc. (RCI) assisted in finalizing the monitoring methods and 
conducted the monitoring from 2005 through 2011. Key components of the program include: 

> Evaluation protocols that focus on implementation and effectiveness consistent with the approach 
used by the USDA Forest Service, Region 5, BMP Evaluation Program (BMPEP),  

> Separate monitoring protocols for Temporary (HV-1 forms) and Permanent BMPs (HV-2 forms), 

> “Needs Assessments” (HV-3 forms) conducted on the facilities constructed prior to 2000, 

> Monitoring frequency for Temporary BMPs for on-going construction projects: biweekly during 
construction and after precipitation events,  

> Monitoring frequency for Permanent BMPs: post-construction, 1-year post-construction, 3-, 6-, and 
9-year post-construction, 

> Assessment of road BMP upgrades using the water quality risk assessment protocols (WQRAP), 
stream crossing evaluations (BMPEP), and modeling to estimate changes in road erosion and 
sediment yield with the Watershed Erosion Prediction Program (WEPP). 

Results of the monitoring have been summarized and evaluated annually over the period from 2006 
through 2011. Recommendations have been used as a planning tool to improve Heavenly’s BMP 
program on an annual basis consistent with the adaptive management process. The annual summary for 
the 2011 construction season BMP Effectiveness Monitoring, included as Appendix E, provides additional 
detailed information regarding the monitoring methods and results. 
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4.2 Response to 2006 Recommendations 
In keeping with the adaptive management approach, the following section reviews the recommendations 
made to improve BMP implementation and effectiveness in the previous comprehensive report for the 
period 2001 through 2005, and describes Heavenly’s responses to those recommendations in 2006 
through 2011. 

4.2.1 Planning 

1. Prepare a schedule for BMP retrofits at facilities, prioritize by proximity to SEZ, use “Needs 
Assessments” to determine BMPs, and document completion.   

“Needs Assessments” were performed on 54 facilities throughout the Resort and were completed 
by 2007. BMP projects were prioritized and scheduled by proximity to SEZ and efficient access. Of 
the 54 sites evaluated, 47 resulted in BMP retrofit projects. 

2. Heavenly presently maintains roads and road BMPs throughout the summer season. Formalize the 
maintenance schedule, prioritize by proximity to SEZ, and document completion. 

Heavenly has continued to maintain maintenance roads during summer seasons but a formalized 
maintenance schedule remains to be developed.  The BMP Effectiveness monitoring has 
documented BMP implementation and effectiveness for 3.12 miles of reconstructed road and 0.79 
miles of decommissioned road in conjunction with development projects at Heavenly between 2006 
and 2011.  BMP upgrades have been implemented on 0.45 miles of road along Heavenly Valley 
Creek reducing water quality risk scores and modeled erosion and sediment yield (Appendix E). 

3. Consult with LTBMU staff, resource professionals, and/or monitoring contractors for site-specific 
projects. 

LTBMU staff, resource professionals and monitoring contractors have been consulted routinely for 
assistance with site specific projects and project BMPs. Plans sets have incorporated temporary 
and permanent BMPs recommended by resource professionals, incorporating recommendations 
from the on-going BMP Effectiveness Monitoring (Tables 2 through 5 of Appendix E). 

4.2.2 Implementation 

1. Communicate specific BMP requirements for each project, both temporary and permanent, to field 
personnel. 

Heavenly has designated and maintained a BMP field team with an experienced supervisor that 
specializes in BMP installation and maintenance during the summer/construction season to 
coordinate directly with the BMP monitoring contractor. BMP requirements are communicated to 
Heavenly’s field personnel through onsite meetings, email updates, direct cell phone or radio 
communication and monitoring reports.  For projects with associated plans, the project foreman 
conveys BMP requirements to the BMP implementation team.  If sites receive less than 
“implemented” and “effective” scores for temporary or permanent BMPs, inspectors notify the 
project foreman or construction supervisor as soon as possible and coordinate with them to 
address BMP issues.  

2. Change BMPs with improving standards of practice and investigate new technology  

Successful BMP effectiveness is connected to both implementation and technology. As a result of 
the monitoring and recommendations for improving implementation and effectiveness, Heavenly 
has updated techniques used for temporary and permanent BMPs.  Some of these updated BMP 
techniques include: improved revegetation specifications and soil amendment prescriptions; 
updated construction techniques for durable infiltration BMPs; increased use of wood chips and 
rock mulch generated on-site for surface stabilization in high traffic areas; slope stabilization 
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utilizing native rock backed with geotextile fabric; and seasonal rope barriers to restrict vehicles to 
existing roads and parking areas throughout the Resort.   

3. Annually train field personnel on temporary BMP installation (coir logs, silt fence, exclusion fence) 
and revegetation practices (seedbed preparation, seeding, mulching). 

Heavenly has continued to provide annual training to new staff and outside contractors in BMP 
“awareness”. The resort has also developed an experienced field team responsible for successful 
BMP implementation.  The knowledge and hands-on skill the team has gained through multiple 
construction seasons has improved BMP identification and installation. 

4.2.3 Effectiveness 

1. Continue to investigate improved mulching techniques and expand use of erosion control fabrics. 
Heavenly is currently a partner in CAREC, researching and sharing solutions with other ski resorts 
in the Sierras. 

Heavenly has continued to investigate mulching techniques through the period of 2006 through 
2011 using combinations of pine needle, wood chip and rock to stabilize surface soils. Various 
erosion control fabrics have been used at Heavenly, however fabrics have generally been less 
effective at long term soil stabilization. Recent revegetation techniques (employing decompaction, 
soil amendments and mulch) have been more effective, particularly on gentler slopes.  Rock slope 
protection has been particularly effective on steeper slopes. 

2. Continue to revisit construction project revegetation sites at buildings, ski lifts, and utilities for at 
least the first two years after construction to correct minor deficiencies. 

The Heavenly’s BMP field crew revisits sites each year to refurbish pine needle, wood chip or rock 
mulch, and spot seeding bare areas if needed. 

3. Prioritize BMP installation and maintenance on roads, facilities, and construction projects, which 
connect directly to SEZs and storm drains.  

Facility BMP maintenance and retrofits have been prioritized for inclusion in the Heavenly annual 
work list using proximity to SEZ, in conjunction with the results of the annual BMP Effectiveness 
Monitoring reports. Recent road maintenance and BMP upgrade projects have also focused on 
road segments in proximity to SEZ, as identified through the WQRAP screening process. 

4.2.4 Monitoring 

1. Monitoring results can be incorporated in future planning measures consistent with an adaptive 
management approach. 

Heavenly has used the monitoring results and recommendations as an annual planning tool for the 
BMP program. Minor changes to the monitoring have also been made to improve the program over 
the past six years. 

> The ACCESS database has been expanded to include additional scoring. 

> Facilities names and designations in the database have been updated and cross-referenced for 
consistency. 

> Site photographic records have been linked by inspection name and date to the database. 

> Manual rain gages are set up seasonally near construction activity (typically 2 to 5 locations) and 
recorded by the monitoring contractor. 

> Using a laptop computer, the data and photos can now be entered in the field by the monitoring 
contractor. 
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4.3 Results and Discussion 
The primary goals of the BMP Effectiveness component of Heavenly Mountain Resort’s environmental 
monitoring program include: 

> Assessment of BMP retrofit needs 

> Evaluation of BMP implementation 

 Project design incorporates BMPs per planning and management standards. 

 BMPs are constructed according to approved plans and specifications or maintenance standards. 

> Evaluation of BMP effectiveness 

 Field surveys for source area erosion and erosion controls, runoff control and drainage stability, 
delineation of access areas, and hazardous substance controls. 

The scope and results of the BMP monitoring for 2006 through 2011 are summarized in light of these 
goals. Monitoring results include Heavenly facilities both inside and outside the Lake Tahoe Basin, both in 
Nevada and California, and on private and USDA Forest Service Lands. The total number of projects 
evaluated during the 6-year period is between 140 and 150. Results provided below for temporary and 
permanent BMP scoring are total occurrences, though individual projects fall under separate regulatory 
jurisdictions (TRPA, Lahontan Regional Water Quality Control Board, Nevada Division of Environmental 
Protection, USDA Forest Service). 

4.3.1 Assess Retrofit Needs 

To assess retrofit need for buildings and lift structures, a “Needs Assessment” component of the BMP 
Effectiveness monitoring was implemented in 2004 for facilities constructed in or before the year 2000. 
“Needs Assessments” were completed by 2007 and were performed on 54 facilities throughout the 
Resort. From these “Needs Assessments”, BMP retrofit or upgrade projects were prioritized by proximity 
to SEZ and access for efficient operations, and then incorporated in Heavenly’s annual work lists. Of the 
54 sites evaluated, 47 resulted in implementation of BMP retrofit projects. The remaining 12 typically did 
not require additional work due to existing BMPs or existing site characteristics.  

Existing roads at the Resort are also part of the monitoring program and have some retrofit needs. The 
monitoring program “Need Assessment” (HV-3) form has generally focused assessment of BMP retrofit 
needs on existing facilities. Road BMP upgrades implemented during the 2006 through 2011 period 
occurred primarily where roads were reconstructed as part of larger facility improvement projects. For 
existing roads, the monitoring program has been used to establish “risk” scoring for road segments using 
the WQRAP (water Quality risk Assessment Protocol). The WQRAP assesses the risk of sediment 
transport from road segments at drainage crossings.  These scores were used as a screening process to 
select 0.45 miles of high and moderate risk road to upgrade with gravel surfacing during the monitoring 
period. 

4.3.2 Permanent BMPs 

Permanent BMPs were routinely installed for existing facilities and new projects throughout the Resort 
during the 6-year monitoring period from 2006 to 2011. There were 260 separate permanent BMP 
evaluations completed at 89 separate sites. The Number of inspections per year ranged from 30 to 65 
evaluations per year and averaged about 43 per year. Evaluations for permanent BMPs are typically 
conducted at 1, 3, 6, and 9-year intervals after projects were completed for a variety of project types 
(Table 4.1). 

> New construction projects during the period implemented permanent BMPs for a variety of project 
types: new structures (lodges and ski lifts), access roads to new facilities, new snowmaking utilities, 
new or expanded ski trails, and SEZ restorations. 
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> Permanent BMP upgrades and retrofits for existing focused building structure and facilities sites 
such as: lodges, ski lifts, and maintenance buildings. 

Table 4.1 Permanent BMP Evaluations by Project Type 
Types of Projects % of Total Evaluations 

Lifts 50 

Lodges and Other Buildings 12 

SEZ and Restoration 13 

Ski Trails 11 

Snowmaking and Other Utilities 11 

Roads 1 

Base Area Parking Lots 3 

Heavenly Mountain Resort facilities are located in six different watersheds, as identified in the Master 
Plan. The two watersheds with majority of permanent BMP evaluations are the Heavenly Valley Creek 
watershed (44%) in California and the Edgewood Creek water shed (21%) in Nevada (Table 4.2). Overall, 
63% of evaluations were performed in California and 37% performed in Nevada. 

Table 4.2 Permanent BMP Evaluations by Watershed 
Watershed Name Watershed 

Number 
% of Total 

Evaluations 

Heavenly Valley Creek CA-1 44 

Bijou Park Creek CA-6 16 

Unnamed (Gondola) CA-7 3 

Mott Canyon NV-1 3 

Edgewood Creek NV-3 21 

South Fork Daggett Creek NV-2+5 13 

4.3.3 Implementation 

Permanent BMP implementation concerns whether project design of BMPs are adequate for resource 
protection, and if BMP improvements are constructed according to the planning/management criteria.  
The following sources provide the basis for design and evaluation of permanent BMP implementation at 
Heavenly. 

> New construction plans and specifications 

> Project specific regulatory requirements, such as infiltration of the 20-year 1-hour event, tree 
protection, soil cover, etc.  

> Resort wide and specific permanent BMPs in the Construction Erosion Reduction Programs 
(CERP) 

> Supplemental permanent BMP recommendations developed from the monitoring 

> Mitigation measures in final environmental documents 

> Needs assessments for facilities constructed in 2000 or before 
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In general, scoring for Permanent BMP implementation on an annual basis ranged from 71 to 91 percent 
“fully implemented”. Evaluations averaged 43 per year with an average of one (1) score of “Not 
Implemented” per year (Table 4.3). In the last two years, no evaluations scored “not implemented”. 
Permanent BMP implementation has been improving as a result of: 

> Completion of BMP retrofits at most existing facilities, 

> Plans and specifications for new construction projects prepared with increasing levels of detail 
during the six year period, and 

> Better communication of permanent BMP requirements with an experienced BMP field crew. 

Table 4.3 Permanent BMP Implementation Scores 2006 to 2011 
Score Range Average  

Not Implemented 0 to 4 1 per yr. 

Minor Departure 2 to 6 4 per yr. 

Fully Implemented 22 to 63 38 per yr. 

Total  28 to 70 43 per yr. 

Overall Implementation is based on scores for two components (see Appendix E): design and 
construction. A review of the scores that were not “fully implemented” (either “not implemented” or “at 
risk”) over the six year period indicates that the majority of these scores were “minor departures” for both 
components of implementation (78% minor departures for design and 87% minor departures for 
construction). Comparing scores not “fully implemented” between the two categories, about 19% were 
related to design or planning/management criteria and 81% related to constructing in accordance with 
plans or standards (Table 4.4). The “not implemented” scores were a slightly higher percentage (29%) for 
the design category than the “minor departure” scores (18%). 

Table 4.4 Permanent BMP Implementation by Category 

Permanent BMP Implementation 
Categories 

Distribution of 
Total “Not 

Implemented” 
and “Minor 
Departure” 

Scores 

Distribution of 
“Not 

Implemented” 
Scores 

Distribution of 
Scores “Minor 

Departure” 
Scores 

% “Minor Departure” 
of Total Scores “Not 
Implemented” and 
“Minor Departure” 

Project design incorporates BMPs per 
appropriate planning and management 
standards adequate to protect the 
resource 

19% 29% 18% 78% 

BMPs are constructed according to 
approved plans and specifications or 
maintenance standards 

81% 71% 83% 87% 

In addition to the “implementation scoring”, the annual monitoring has generated recommendations to 
improve implementation for specific types of BMPs, which area presented in Table 2, Appendix E. These 
recommendations are incorporated through the adaptive management process as additional 
planning/management criteria, supplementing the CERP and other standards. 

4.3.4 Effectiveness 

In general scoring for Permanent BMP effectiveness on an annual basis ranged from 84 to 97 percent. 
Annually, evaluations averaged 43 per year over the six year period with an average of one (1) score of 
“not effective” and three scores of “at risk” per year (Table 4.5). In the past two years, there were no 
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evaluations that scored “not effective” for permanent BMP evaluations. Through the six year period, the 
incidences of “at risk” scores also showed a decreasing trend. 

Table 4.5 Permanent BMP Effectiveness Scores 2006 to 2011 
Score Range Average  

Not Effective 0 to 2 1 per yr. 

At Risk 1 to 9 3 per yr. 

Fully Effective 24 to 64 39 per yr. 

Total  28 to 70 43 per yr. 

Effectiveness of permanent BMPs is evaluated using scoring for six components (see Appendix E for 
additional detailed information).  An evaluation by component of the scores that were not “fully effective” 
(either “not effective” or “at risk”) is shown in Table 4.6. Of scores not “fully effective”, the category for 
Source Control/Soil Cover had the most incidences (32%); however majority of those scores were “at risk” 
(94%) rather than “not effective”. Scores were primarily related to the transition to new revegetation 
techniques during 2005 through 2007 on many projects, which has been improving revegetation 
effectiveness. The category for Slope Protection had the second highest incidence of scores not “fully 
effective” (24%) and the highest incidence of “not effective” scores (42%).  This was primarily related to 
slope protection BMPs transitioning from erosion control fabrics to soil amendments or rock slope 
protection during the 2006 to 2011 period.   

Table 4.6  Permanent BMP Effectiveness by Category 
Permanent BMP Effectiveness 
Categories 

Distribution of 
Total “Not 

Effective” and 
“At Risk” Scores 

Distribution of 
“Not Effective” 

Scores 

Distribution of 
“At Risk” scores 

Percent “At 
Risk” of Total 
Scores “Not 

Effective” and 
“At Risk 

Source Control, Soil Cover 32% 17% 34% 94% 

Revegetation 19% 17% 19% 90% 

Slope Protection 24% 42% 22% 80% 

Drainage Sys/Infiltration 13% 17% 13% 85% 

Ponding 6% 4% 7% 92% 

Hazardous Materials 5% 4% 5% 91% 

In addition to the “effectiveness scoring”, the annual monitoring has generated recommendations to 
improve implementation for specific types of BMPs, which are presented in Table 3, Appendix E. These 
recommendations are incorporated through the adaptive management process as additional 
planning/management criteria, supplementing the CERP and other standards. 

The BMP Effectiveness monitoring data for roads evaluates the effect of road reconstruction and BMP 
upgrade projects during the monitoring period on potential for sediment transport for the entire six-year 
period (2006 through 2011). Data and monitoring methods are included in Appendix E. Road BMP 
upgrades were implemented in conjunction with facility construction and site specific road surfacing 
projects. A total of 3.12 miles of roads were reconstructed or upgraded and 0.79 miles of roads were 
decommissioned. In addition to Heavenly’s routine road maintenance road BMP upgrades at Heavenly 
resulted in a net decrease of 0.45 miles of high risk road that corresponded to an increase in 0.07 miles of 
low and 0.38 miles of moderate risk roads.  Stream crossings “effectiveness” scoring under road 
segments treated with gravel surfacing also improved, through no site specific stream crossing BMP 
upgrades were implemented during the period. 
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4.3.5 Temporary BMPs for Construction 

Temporary BMPs were routinely used for construction projects at Heavenly during 2006 through 2011. 
The monitoring evaluated 55 construction sites over the six-year period, typically at two week intervals 
from start to finish of construction, which corresponded to 308 individual inspections. The number of 
inspections per year ranged from 37 to 79 depending on the construction activity, and averaged 51 sites 
per year. 

Construction activities included the following types of projects and the largest percentage of temporary 
BMP evaluations was performed on lift construction projects (27%). 

> Structures such as lodges, ski lifts, and maintenance buildings, and parking lots 

> Utilities such as underground snowmaking, power and communications, potable water systems and 
storm drainage systems 

> New ski trail clearing and grading 

> Facility related road reconstruction  

> SEZ and stream enhancements 

Table 4.7 Temporary BMP Evaluations by Project Type 
Types of Projects % of Total 

Evaluations 

Lift Construction 27 

Lodges and Other Buildings 14 

SEZ and Restoration 17 

Ski Trails 10 

Snowmaking and Other Utilities 14 

Roads 1 

Base Area Parking Lots 8 

Staging Areas 9 

Construction projects were carried out in 5 of the 6 Resort watersheds (Table 4.8).  The most numerous 
evaluations occurred in the Heavenly Valley Creek watershed (49%) in California and the Edgewood 
Creek (23%) watershed in Nevada.  Overall 59% of the evaluations were in California and 41% were in 
Nevada. 

Table 4.8 Temporary BMP Evaluations by Watershed 
Watershed Name Watershed 

Number 
% of Total 

Evaluations 

Heavenly Valley Creek CA-1 49 

Bijou Park Creek CA-6 9 

Unnamed (Gondola) CA-7 0 

Mott Canyon NV-1 3 

Edgewood Creek NV-3 23 

South Fork Daggett Creek NV-2&5 16 
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4.3.6 Implementation 

All projects that involve soil disturbance or use of hazardous materials at Heavenly are required to 
implement temporary BMPs. Planning and management standards and criteria used to identify temporary 
BMPs needed for construction projects include: 

> Project plans and specifications, 

> Project specific regulatory requirements, such as storm water pollution prevention plans 
(SWPPPs), temporary discharge permits, or air pollution control permits, 

> Resort wide and project specific temporary BMPs in the CERP, and 

> Supplemental temporary BMP recommendations developed from the monitoring. 

Temporary BMPs on the whole were implemented and maintained in accordance with applicable planning 
and management standards and criteria. Scores of “fully implemented” for all types of temporary BMPs 
ranged from 62 to 90 percent over the period, averaging 51 inspections per year (Table 4-9). In 2007 
through 2011, there were no scores of “not implemented” for temporary BMPs. Evaluations when 
temporary BMPs scored “at risk” averaged 12 per year. 

Table 4.9 Temporary BMP Implementation Scores 2006 to 2011 
Score Range Average  

Not Implemented 0 to 1 0 per yr. 

Minor Departure 4 to 30 12 per yr. 

Fully Implemented 29 to 57 39 per yr. 

Total  37 to 79 51 per yr. 

Scoring was reviewed for the two components of implementation (see Appendix E): design and 
construction. Scores of less than “fully implemented” (Table 4.10) were predominantly “minor departure” 
scores (100% for the design component and 89% for the construction component).  The distribution of 
“minor departure” scores is about even between the two implementation categories, being related to both 
temporary BMP design and installation during construction. 

Table 4.10 Temporary BMP Implementation by Category 

Temporary BMP Implementation 
Category 

Distribution of 
Total “Not 

Implemented” and 
“Minor Departure” 

Scores 

Distribution of “Not 
Implemented” 

Scores 

Distribution of 
Scores “Minor 

Departure” 
Scores 

% “Minor 
Departure” of Total 

Scores “Not 
Implemented” and 
“Minor Departure” 

Project design incorporates BMPs 
per planning and management 

standards adequate to protect the 
resource. 

54% 0% 51% 100% 

BMPs are constructed according 
to approved plans and 

specifications or maintenance 
standards 

46% 100% 49% 89% 

Once a “minor departure” or “not implemented” score is identified for a plan set or design criteria, 
subsequent monitoring on 2-week intervals for the remainder of the project continues to receive the lower 
score, though additional temporary BMPs were typically installed to address any resource issues. “Minor 
departure” scores for temporary BMP installation or maintenance issues were typically corrected in a 
timely manner. Implementation of temporary BMPs improved as a result of increased coordination with 
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Heavenly staff and Heavenly’s use of an experienced field crew responsible for Resort wide BMP 
installation and maintenance. 

In addition to the scoring, the annual monitoring has generated recommendations to improve 
implementation for temporary BMPs as presented in Table 3, Appendix E. These BMP specific 
recommendations are incorporated through the adaptive management process as additional criteria, 
supplementing the CERP and other standards. 

4.3.7 Effectiveness 

Temporary BMPs used throughout the Resort were typically effective at controlling runoff and reducing 
erosion. Scores of “fully effective” ranged from 78 to 91 percent on an overall basis. The number of 
evaluations averaged 51 per year with no overall scores of “not effective”. The number of “at risk” ranged 
from 0 to 7 over the period and annually averaged 3 per year (Table 4.11). The overall “at risk” scores 
showed no particular trend, but varied from project to project depending on site specific issues. Upon 
notification of the construction supervisor, Temporary BMPs receiving an “at risk” score during active 
construction projects were typically corrected promptly by Heavenly’s BMP field crew. 

Table 4.11 Temporary BMP Effectiveness Scores 2006 to 2011 
Score Range Average  

Not Implemented 0 0 per yr. 

Minor Departure 0 to 7 3 per yr. 

Fully Implemented 30 to 74 48 per yr. 

Total  37 to 79 51 per yr. 

Effectiveness of temporary BMPs is evaluated using scoring for seven components (see Appendix E for 
additional detailed information).  An evaluation by category of the scores that were not “fully effective” 
(either “not effective” or “at risk”) is shown in Table 4.12.  

Table 4.12 Temporary BMP Effectiveness by Category 
Temporary BMP Effectiveness 

Categories 
Distribution of 

Total “Not 
Effective” and 

“At Risk” Scores 

Distribution of 
“Not 

Effective” 
Scores 

Distribution of 
“At Risk” scores 

Percent “At 
Risk” of Total 
Scores “Not 

Effective” and 
“At Risk 

Source Control, Soil Cover 38% 12% 42% 96% 

Slope Protection 14% 31% 11% 69% 

Drainage/Runoff 22% 0% 25% 100% 

Ponding 11% 15% 11% 81% 

Infiltration 10% 0% 10% 100% 

Exclusion Zone / Construction Limits 40% 54% 37% 81% 

Hazardous Materials 5% 0% 4% 100% 

Of scores not “fully effective”, the category for Exclusion Zone/Construction Limits had the highest 
incidence of scores not “fully effective” (40%). Heavenly uses miles of rope boundary fencing on a resort 
wide basis, which has proven effective in restricting vehicle access and parking to existing roads and 
designated parking areas. Less than “fully implemented” scores were typically related to larger long-term 
construction projects, where though delineated construction limits were typically observed, temporary and 
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permanent access routes were relocated during construction. In these instances, Heavenly 
decommissioned the routes in accordance with CERP requirements at construction completion. 

The category for Source Control/Soil Cover had the second most incidences (38%), though the majority of 
scores for Source Control/Soil Cover were “at risk” (96%) rather than “not effective”.  The scores show an 
improving trend during the last three years, primarily due to improved mulching techniques for temporary 
soil stabilization during construction. 

Scores of “not fully implemented” for slope protection were only 14% of the total distribution, but had a 
greater percentage incidence of “not effective” scores (69% “at risk” and 31% “not effective). These 
results reflect that temporary BMPs implemented on steep slopes are the most difficult to maintain and 
correct after initial installation.  

Monitoring for temporary BMP effectiveness also identified specific recommendations for improving 
temporary BMPs on an annual basis in addition to the “effectiveness” scoring. These BMP specific 
recommendations, compiled in Table 5, Appendix E, are incorporated through the adaptive management 
process as additional planning/management criteria, supplementing the CERP and other standards. 

4.4 Conclusions and Recommendations 
The adaptive management approach uses the results of the implementation and effectiveness monitoring 
to identify problems with BMPs, and then develop solutions that are incorporated into the planning 
process for future activities.  Results of the BMP Effectiveness Monitoring during the period from 2006 
through 2011 generate the following conclusions and recommendations with respect to BMPs at 
Heavenly. 

4.4.1 Planning 

BMP effectiveness and implementation have continued to be incorporated by Heavenly Mountain Resort 
in project planning for the 2006 through 2011 period. 

> Heavenly has proactively used the results of the BMP Effectiveness Monitoring Program to improve 
BMPs for existing facilities and new construction at the Resort.  

> Over the past six years, there has been an emphasis on BMP upgrades for existing facilities, most 
of which have been completed or are scheduled for future projects.   

> The CERP has served as a valuable tool for identifying appropriate Temporary and Permanent 
BMPs, particularly for projects without detailed sets of plans and specifications. 

> Monitoring results have been used directly to provide a basis for Heavenly Mountain Resort to 
develop their Annual Work List. 

Planning for future BMP implementation and effectiveness should consider the following 
recommendations developed during the 2006 through 2011 period. 

> Continue to utilize the monitoring results to assist with identifying and prioritizing BMP maintenance 
and retrofit projects. 

> Facilitate identification and prioritization of future BMP upgrade projects for existing roads by 
replacing the “needs assessment” for facilities with a similar component for existing roads. Prior to 
retrofit construction, assess the effect of proposed improvements using the water quality risk scores 
(WQRAP screening process), erosion prediction model (WEPP), and stream crossing evaluations. 

> Update or Supplement the CERP to incorporate BMP recommendations developed in Tables 2 
through 5, Appendix E, consistent with the adaptive management approach. 
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4.4.2 Implementation 

Successful implementation of BMPs requires on-going communication of planning efforts. 

> Heavenly has continued to coordinate between resource specialists, design professionals, field 
personnel, and agency representatives during the period to develop plans and specifications 
incorporating BMP planning and management standards. 

> An experienced field team has been designated responsibility for successfully implementing BMPs 
at the Resort.  The knowledge and hands-on skills that the team has learned from multiple 
construction seasons has resulted in continued implementation improvement. 

> Annual training for all personnel (staff and contractors) is provided in BMP “awareness”, which is 
critical in maintaining high quality BMP implementation. 

Continuing these efforts is critical to maintaining and improving successful implementation of temporary 
and permanent BMPs.  The following recommendations should be considered for improving 
communication and, as a result BMP implementation. 

> Provide the CERP as a reference to design professional and field personnel for reviewing 
temporary and permanent BMPs during development of project plans and specifications. 

> Continue to communicate specific BMP requirements for each project, both temporary and 
permanent, to supervisors in charge of BMPs, using information such as: copies of project plans 
and specifications, copies of other permit related documents (SWPPPs or monitoring plans), and 
an annual BMP refresher based on the CERP. 

4.4.3 Effectiveness 

Successful BMP effectiveness is tied to both implementation and technology. Heavenly has a long-term 
commitment to environmental improvement through both planning and regulatory means. 

> Heavenly has improved the effectiveness of BMPs by developing new techniques, which are 
reflected in the monitoring results. 

> In the past, soil cover achieved the lowest scores for effectiveness, but these scores have 
improved for recent projects using new approaches for soil conditioning, revegetation, and slope 
stabilization with rock and mulch combinations. 

> Heavenly has prioritized BMP installation and maintenance in areas where disturbance connects 
directly to SEZs and storm drains.  These areas present the greatest water quality risk and, 
correspondingly, are locations where BMPs should be the most effective. 

Specific recommendations developed for improving BMP effectiveness from review of the 2006-2011 
period are outlined below. 

> Continue to explore innovative approaches to stabilize soils at the Resort. 

> Carefully evaluate the needs for temporary and permanent access routes and staging areas during 
project development to improve effectiveness of exclusion zones and construction limits. 

> Continue to emphasize proximity to SEZ for prioritizing both facility and road BMP projects and 
maintenance. 

> Improve coordination regarding objectives and methods for road related BMPs upgrades and 
maintenance. BMP design and construction methods may need adaptation to the unique conditions 
existing at the Resort. 
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4.4.4 Monitoring 

The BMP Effectiveness Monitoring Program has evolved as past monitoring data has been evaluated. 
Future monitoring that will continue to provide useful results and should incorporate the following 
recommendations. 

> Incorporate a “Needs Assessment” for the road segments and stream crossings identified through 
the WQRAP screening process at the Resort. By performing “needs assessments” on the road 
segments, a clearer mechanism would be in place to identify effective road BMP upgrades. 

> The database could be improved for managing the road monitoring data and links to GIS. 

The WQRAP monitoring for roads uses a distance of 450 feet from SEZ as a screening method to identify 
roads with risk of sediment transport.  A similar screening distance could be adopted for facility sites 
where BMPs have been implemented.  After the monitoring for nine years (at three year intervals), or 
sooner as warranted by site stability, facilities greater than 450 feet from an SEZ would present little water 
quality risk could be removed from the monitoring program.
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 Annual Worklist Chapter 5

As required by the water board permit conditions, Heavenly Mountain Resort prepares, on annual basis, a 
list and report of resort improvement projects, corrective actions, and ongoing maintenance to existing 
projects that require ground disturbance for the following year. In the past this list was attached as part of 
the Lahontan Annual Reports due in February. Because the reporting date for the annual report was 
moved to January, the list provided in Appendix F is a preliminary project list for 2012. However all capital 
funds and approvals necessary to implement the projects have not been secured and one or more resort 
improvement projects may not be implemented. Corrective actions and maintenance projects that are not 
completed are rolled over to the next construction season.
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 Snow Conditions and Snowmaking  Chapter 6

6.1 Background Information 
Snow conditioning and snowmaking enhancement monitoring is reported monthly with the monitoring 
checklists. These reports are attached and included in the Lahontan quarterly reports submitted 
throughout the year. The entire year of monitoring reports are included in Appendix G. At this time 
Heavenly Mountain operations does not use chemical additives for snow making. If in the future chemical 
additives are added for the snow making operation, this information will be provided.  

Snow conditioning typically entails the addition of huck salt to areas around the terrain park. Salt 
application is often used in the spring and during long periods of above average temperatures to lower the 
freezing point of water/ice/snow. The application of salt to the runs and areas around the terrain park 
lowers the temperature of the surface snow to prevent melting at night when temperatures do not reach 
freezing. This helps to maintain snow in areas of high traffic and usage (ramps, rails, boxes and landing 
areas). A summary of the 2011 salt application is given in Table 6.1. 

Table 6.1 The location and application amount of Huck Salt from the monthly maintenance 
logs. 

Month Top of the Gondola 
(lbs.) World Cup - Race (lbs.) Terrain Parks 

(lbs.) 
Adventure Peak - Tubing 

(lbs.) 

October 2010 0 0 0 N/A 

November 2010 25 0 0 N/A 

December 2010 50 0 0 N/A 

January 2011 25 0 480 N/A 

February 2011 50 0 80 N/A 

March 2011 75 400 800 0 

April 2011 25 500 2,000 600 

May 2011 0 0 0 0 

June 2011 0 0 0 1,920 

July 2011 0 0 0 880 

August 2011 0 0 0 0 

September 2011 0 0 0 0 

Totals 250 lbs. 900 lbs. 3,360 lbs. 3,400 lbs. 

6.2 Recommendations 
Moving forward, Cardno ENTRIX recommends that the monthly logs should be kept in a tabular form and 
reported on a quarterly and annual basis. By providing this data in tabular form, yearly trend analysis is 
easier, particularly comparison of the timing and location of application with water quality sampling 
results.
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 Deicers and Abrasive Application and Chapter 7
Recovery Monitoring 

7.1 Background Information 
Deicer and abrasive application is a safety measure Heavenly Mountain Resort employees to provide a 
safe route to and from the resort. While the City of South Lake Tahoe is responsible for snow removal and 
deicing application to allow access to the California Parking Lot and Lodge, Heavenly augments this 
service to provide additional plowing and application of deicer/abrasives to the roadway leading up to the 
entrance and parking lots. As required by permit conditions daily and monthly logs record the following 
information: 

> "The location and dates of application, including street names if applied within the City of South 
Lake Tahoe.  

> The amounts of each material applied daily with the subtotals for Heavenly properties and the City 
of South Lake Tahoe streets." (Lahontan Amended Monitoring and Reporting Program No. 2003-
0032A1) 

Additional coverage by Heavenly's plow/spreader truck allows for increased frequency and continual 
snow and deicer removal during treacherous driving conditions. While beneficial to travel and public 
safety, the application of deicer and abrasives are likely linked to water quality exceedances at the 
California Parking Lot sampling site.  

Once the ski season commences and weather permits, Heavenly Mountain Resort collects excess 
roadway materials from the parking lot and roadways leading up to the California base lodge. Permit 
conditions require that the following information be collected: 

> "Location and dates of maintenance, including street names if within the City of South Lake Tahoe. 

> Amount of material recovered by maintenance activities 

> Location of disposal facilities." 

Typically collection of the roadway and parking lot debris material occurs in the summer months. The 
roadway material is collected by a sub-contracted sweeper vehicle, and in some instances excess 
material in the parking lot can be collected with the use of a backhoe. All collected material is placed into 
rented ten cubic yard drop boxes. When these boxes are full, or when recovery is completed the boxes 
are weighed and disposed of at the South Lake Tahoe Refuse transfer station located at 2140 Ruth 
Avenue in South Lake Tahoe, CA. The boxes are weighed full and empty and the dispatch tickets, that 
show the amount of material disposed of, are returned to Heavenly operations. The 2011 weight tickets 
are provided along with the monthly maintenance logs in Appendix G.  

7.2 Application and Monitoring 
Data for roadway application of deicer and abrasives does not exist prior to the 2008 water year. For the 
2009/2010, Heavenly purchased control sensor for the spreader truck that reports a more accurate value 
for the amount of material applied to the roadways and parking lot. It also gages the road condition and 
temperature to control whether or not deicer/abrasive application is necessary.  

During the 2009/2010 winter months, only 17,320 lbs. of deicer were applied on the roadway and parking 
lots. This value was extremely low compared to the value in 2008 (98,351 lbs.). Initial it was thought was 
that the sensor lessened the amount of material applied to the roadway. However data collected from 
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2010 and 2011 shows a significant increase from the 2008 amount of material applied to the roadway and 
parking lots. It should be noted that the 2011 water year deicer information is an outlier and excess 
application can be attributed to the unusually long and wet water year. This value was nearly ten times 
the value recorded in 2008 (908,959 lbs.). The 2008 and 2010 water year's snow water equivalent values 
were fairly close to one another though the total precipitation number were higher in 2010. Storm timing 
can also influence the amount of deicer and abrasive application. Overnight and early morning snow 
storms and cold temperatures will lead to increased application, as opposed to afternoon showers and 
warmer temperatures that may melt off. With only four years of data and variable snow totals for each 
year, a definitive conclusion cannot yet be drawn from the information shown in Appendix H. Additional 
application and recovery information should be collected for the optimal application amount trend 
analysis. 

In the past, Heavenly has investigated alternatives to deicer and deicer application and storage practices. 
Magnesium chloride was examined, but it was found to be both a risk to human safety and an 
environmental hazard (Transportation Research Board 1991 and Champers 2008). This deicer 
combination is banned in Aspen, Colorado and been found to have adverse effects on the life cycles of 
micro and macro invertebrates (Lewis 1999). Calcium magnesium acetate (CMA) was also researched, 
but found to be prohibitively expensive and require greater quantities for success (Transportation 
Research Board 1991). Current research suggests that the combination of sodium chloride and sand or 
cinders is the least harmful to the environment and water quality. However it should be noted that 
excessive chloride levels in natural water supplies can be attributed to contamination resulting from road 
deicing (Talend 2009). It is the hope that in near future research will develop a viable organic salt 
substitute for application (Talend 2009). 

Laboratory analysis was performed in 2011 on the deicer and abrasives material applied to the roadway. 
Tables 7.1, 7.2 and 7.3 summarize the results. Laboratory data can be found in Appendix H.   

Table 7.1 Deicer/Salt Analysis 

Parameter Tested (mg/kg) 

Total Phosphorus 8.8 

Nitrate as Nitrogen <3.0 

Nitrite as Nitrogen <3.0 

Total Kjeldahl Nitrogen (TKN) 11 

Total Nitrogen 11 

Iron 160 

Percentage of Sodium Chloride 94.6% 
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Table 7.2 Cinder Analysis 

Parameter Tested (mg/kg) 

Total Phosphorus 16 

Orthophosphate 0.16 

Nitrate as Nitrogen <15 

Nitrite as Nitrogen 0.54 

Total Kjeldahl Nitrogen (TKN) 16 

Total Nitrogen 17 

Iron 7,500 

Percentage of Organic Mater 0.96% 

Table 7.3 Cinder Sieve Analysis 

US Standard Sieve Size (inch) % Passing Specification 

4" 100 - 

3" 100 - 

2" 100 - 

1 1/2" 100 - 

1" 100 - 

3/4" 100 - 

3/8" 100 100 

1/4" 97 90-100 

#4 86 - 

#8 53 40-80 

#16 34 15-70 

#30 24 - 

#50 18 0-20 

#100 13 - 

#200 7.9 0-3 

Durability Index 90 (Result) >60 
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The data provided in Tables 7.1-7.3 is the first analysis performed on the roadway mixture application. All 
future material delivered to the storage facility, at the California parking lot, will be analyzed for the same 
constituents according to the Lahontan permit. Analysis provided notes that the cinder aggregate 
provided has too many fines material smaller than #200 sieve (0.075 mm) to meet the CalTrans standard 
specification.   

7.3 Recommendations 
1. Additional water quality data collected from the automatic samplers in the California parking lot 

should be able to help quantify and help draw future recommendations for the roadway mixture. 
Data and results collected from the automatic samplers (three locations) are variable at this time. 
Continued troubleshooting of the system is scheduled this spring.  

2. The current stockpile mixture is covered in a garage bay; however the general slope of the parking 
lot falls away from the opening. Spoils from the pile, and material dropped while loading the 
spreader truck, may enter the filter vault and auto sampler system. While the cinder and chloride 
should be filtered out in the filter vault system, a better solution is preventing the entry of excess 
material. To help minimize this effect, a BMP core log could be placed around the bottom of the 
stock pile. This measure would help prevent excess material from leaving the garage. Providing for 
a better solution for preventing the entry of excess material into the local waterways.  At a 
minimum, a core log should be placed along the front of the garage preventing excess material 
from leaving the garage.
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 Riparian Condition Monitoring Chapter 8

8.1 Introduction and Monitoring Objectives 
Riparian areas function as transition zones between uplands and stream channels, linking terrestrial and 
aquatic ecosystem processes. Their position in the landscape often affords immediate and measurable 
effects from changes on either side. It is this sensitivity that makes riparian areas ideal for interpreting 
management effects on the ecosystem over both short and long temporal scales. 

Past riparian condition monitoring at Heavenly Mountain Resort (Resort) included a modified version of 
the Pfankuch Stream Inventory and Channel Stability Evaluation (Pfankuch 1975), the Stream Condition 
Inventory (SCI) procedures (Roby et al. 1995), and Rosgen Stream Classification (Rosgen 1992, 1996).  
This methodology for riparian condition monitoring last occurred in 2003 and the data was presented by 
the USFS. Analysis of that data set is therefore not included in this report.  

This chapter discusses the stream channel monitoring activities conducted in 2006 through 
2011accordance with the Work Plan for Riparian Condition Monitoring (Work Plan) (ENTRIX 2005).  

The objective of this long-term monitoring is to assess the effectiveness of erosion control measures and 
restoration activities on stream health. Monitoring is conducted to characterize stream and riparian 
conditions along selected stream reaches within the Heavenly Mountain Resort area as well as along 
reference reaches unaffected by Resort activity. The evaluation and comparison of monitoring data is 
used to assess changes in stream and riparian conditions and, if changes are encountered, determine 
whether they are associated with operations at the Resort. 

8.1.1 Monitoring Schedule 

Past monitoring was conducted once every three years on each of the three sites on Heavenly Valley 
Creek and the two sites located on Hidden Valley Creek (2006, 2009, and 2011). Additional monitoring 
occurred on two sites on Daggett Creek and a single site on Mott Creek. This three year schedule was 
modified in 2011 to align monitoring with the latest amended Lahontan permit and reporting requirements. 
The new schedule requires that SCI data will be collected during the second year of the benthic macro-
invertebrate (BMI) collection. Bioassessment monitoring is on a two year on and two year off schedule, 
with the next sampling round to begin in 2014. Therefore, the next monitoring and survey will be 
performed in 2015 for all sites. This revised schedule was agreed to by all responsible parties allowing 
synchronization of the BMI and SCI data collection. The new permit and schedule were finalized in May 
2011 (2003-0032A1, WDID No. 6A090033). Data was collected along the Heavenly Valley Creek and 
Hidden Valley Creek in 2011. Data was not collected for the additional sites along Daggett Creek and 
Mott Creek in 2011. Monitoring on Edgewood Creek has been conducted yearly in accordance with the 
work plan that states that monitoring will occur yearly at stream locations that have had significant 
restoration within the affected watershed. Due to restoration construction along Edgewood Creek in 2007 
monitoring data has been collected annually from 2008 through 2011.   

8.2 Monitoring Methods 
As outlined in the Work Plan for Riparian Condition Monitoring (ENTRIX 2005), the monitoring activities 
collect geomorphology and riparian data in accordance with the United States Department of Agriculture 
Forest Service (USFS) Stream Condition Inventory (SCI) Technical Guide: Pacific Northwest Region, 
Version 5.0 (USFS Technical Document) (2005). The SCI method was developed to collect intensive and 
repeatable data from stream reaches to monitor conditions over time. 
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The SCI methodology also includes BMI sampling, which was conducted in 2006, 2007, 2010 and in 2011 
on Heavenly Valley and Hidden Valley Creeks in support of bioassessment monitoring required by the 
2003 Heavenly Valley Creek Total Maximum Daily Load (TMDL) Bioassessment Monitoring Plan and 
amended in the Lahontan monitoring and reporting program permit (2011). The next scheduled BMI 
sampling will occur in 2014 and 2015, following the two year on and two year off schedule. New protocols 
and procedures regulated by the California Water Board (Lahontan) require electronic data submittal 
results due on May 15 of the year after sampling occurred. Further discussion of BMI monitoring and 
results are presented in Chapter 8, section 4. 

8.3 Monitoring Locations 
The project-related monitoring locations consist of three project reaches along Heavenly Valley Creek 
(HVC-1, HVC-2, and HVC-3), two project reaches on Edgewood Creek (EC-1 and EC-2), two project 
reaches on Daggett Creek (DC-1 and DC-2), and one project reach on Mott Creek (MC-1). The 
background or reference monitoring sites consist of two reference reaches on Hidden Valley Creek 
(HDVC-1 and HDVC-2). The locations are shown in Figures 8.1 and 8.2.  

The project reaches on Heavenly Valley Creek are located within California and were established by the 
USFS in 2001. HVC-1 (Sky Meadows) is situated in the vicinity of Sky Meadows between the 
snowmaking pond and the 90-degree bend in the creek immediately downstream of the Sky Express 
Chair. HVC-2 (Below Patsy’s) extends downstream of the culverts near Patsy’s Chair to immediately 
upstream of the steep boulder field situated beyond the ski area boundary. HVC-3 (Property Line) 
extends downstream from the USFS boundary to immediately upstream of Powerline Trail.   

The project reaches on Edgewood Creek, Daggett Creek, and Mott Creek are located in Nevada and 
were established by Cardno ENTRIX (formerly ENTRIX, Inc.) and the USFS in 2006. EC-1 (Upper 
Edgewood) on Edgewood Creek is located upstream of the stream restoration project completed in 2006 
along the proposed alignment for the new North Bowl Express Lift and is used to monitor the stream 
restoration project in that area. EC-2 (Lower Edgewood) extends downstream from the Boulder Lodge 
parking past the Edgewood Below water quality site and is used to monitor the stream restoration project 
completed in 2007. Along Daggett Creek, DC-1 (Upper Daggett) is located downstream of the dam outlet 
culvert and DC-2 (Lower Daggett) is located downstream of DC-1 under the Galaxy chairlift. The 
monitoring location MC-1 on Mott Creek is located downstream of the Tahoe Rim Trail creek crossing.  

The two reference reaches are located on Hidden Valley Creek in California and were established by the 
USFS in 2001. These two reference reaches are used for comparison with the project reaches on 
Heavenly Valley Creek. HDVC-1 (Upper Hidden Valley Creek) is located in the upper watershed, above 
the Resort area, and is used as a reference site for project reach HVC-1. HDVC-2 (Lower Hidden Valley 
Creek) extends approximately 270 meters (m) upstream from the Trout Creek confluence and is used as 
a reference site for project reach HVC-3.  
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Figure 8.1 SCI monitoring sites in California established in 2001 (USFS 2001) 
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Figure 8.2 SCI monitoring sites in Nevada established in 2006 (USFS 2001) 
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8.4 Monitoring Results 

8.4.1 Goal: Stable Functional Channel 

8.4.1.1 Channel Type 

California Project Reaches 

The Sky Meadows site (HVC-1) is the upper-most monitoring reach on Heavenly Valley Creek and was 
established by the USFS in 1996. This stretch of creek is a perennial reach that falls under the “C” type 
channel under the Rosgen classification system. A “C” type channel is a low gradient, meandering, 
riffle/pool, alluvial channel with broad, well-defined floodplains (Rosgen 1996). This channel type has not 
changed since 2006. Because the mean surface water gradient is less than 2%, with surface flow present 
during the time of measurement, all SCI measurements are collected along this reach. 

The Below Patsy’s site (HVC-2) is the second monitoring reach located on Heavenly Valley Creek and 
was established by the USFS in 1996. This reach exhibits the characteristics of a Rosgen “B” type 
channel. A “B” type channel is a moderately entrenched, moderate gradient, riffle dominated channel with 
infrequently spaced pools, stable banks and a stable profile (Rosgen 1996).  The channel type has not 
changed since 2006. Because this reach has a water surface gradient greater than 2%, bank angle and 
stream shore depth were not measured. All other SCI measurements were recorded, as the creek was 
flowing during field efforts. 

The Property Line site (HVC-3) downstream of Heavenly Ski Resort’s boundaries was established in 2001 
to show temporal changes in channel morphology resulting from cumulative impacts. This reach exhibits 
Rosgen “A” channel characteristics. An “A” type channel is a steep, entrenched, cascading, stream that 
has high energy to transport sediment (Rosgen 1996). In 2006, the classification was changed from a “B” 
type to an "A" type channel. Although there some attributes fit both types (such as its stable banks and 
moderate entrenchment), the classification was changed back to an “A” type channel due to the 
steepness of the reach.  Bank angle and stream shore depth were not recorded because this reach has a 
water surface gradient greater than 2%. Survey counts for total wood were not completed in 2006. All 
other SCI measurements were recorded, as the creek was flowing during field efforts. 

California Reference Reaches 

The Upper Hidden Valley site (HDVC-1) is located in the headwaters area of Hidden Valley Creek. 
Established in 1996, HDVC-1 is a reference reach undisturbed by ski resort activities, and is comparable 
to the Sky Meadows site on Heavenly Valley Creek. The Upper Hidden reach exhibits the characteristics 
of a Rosgen “C” type channel. A “C” type channel is low gradient, meandering, point bar, riffle/pool alluvial 
channel with broad, well-defined floodplains (Rosgen 1996). The channel type has not changed since 
2006. The channel was dry in 2006 when field efforts were conducted, thus the full SCI monitoring 
protocol could not be completed and mean pool length, mean residual pool depth, and percent fines were 
not measured. The water surface gradient in 2006 is the bed profile, as no water was flowing in the 
channel. Bank angle and stream shore depth measurements were recorded because this reach has a 
water surface gradient (and/or the bed profile) of less than 2%. The stream had active flow in both 2009 
and 2011. Most differences in 2006 observations relative to the 2009 and 2011 data relate to the dry 
channel in 2006. 

The Lower Hidden Valley site (HDVC-2) was established in 2001 as a reference site to HVC-3 (Property 
Line). While both reaches have similar gradient, canopy cover, adjacent streamside vegetation types, 
elevation, and bankfull widths; Heavenly Valley and Hidden Valley creeks have dissimilar flow regimes. 
The discharge in Heavenly Valley Creek is influenced by the Sky Meadows dam, while Hidden Valley 
Creek flows are not regulated. This reach exhibits Rosgen “A” type channel characteristics. An “A” type 
channel is generally described as a steep, entrenched, cascading, stream that has high energy to 
transport sediment (Rosgen, 1996). In 2006, the classification was changed from a “B” type channel to an 
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"A" type channel. Although some attributes fit both types (such as stable banks and moderate 
entrenchment), the classification was changed to an “A” type channel due to the steepness of the reach. 
Bank angle and stream shore depth were not recorded for any of the monitoring dates because this reach 
has a water surface gradient of greater than 2%. All other SCI measurements were recorded, as the 
creek was flowing during field efforts. Total wood was not counted in the 2006 field survey. 

Nevada Project Reaches 

The Edgewood Creek watershed has been the location of multiple restoration projects. The restoration 
project in the portion of Edgewood Creek including the Upper Edgewood riparian monitoring site (EC-1) is 
referred to as the North Bowl Restoration Stream Environment Project. Phase 1 (the downstream two-
thirds of the project) of the North Bowl Restoration Stream Environment Project was completed in 2006. 
Other activities in 2006 included gabion structures added as gully improvements upstream of the North 
Bowl Restoration Stream Environment Project and best management practices installed on the road that 
descends from Boulder Parking Lot along Edgewood Creek. Phase 2 of the North Bowl Restoration 
Stream Environment Project was completed in the summer of 2007. Phase 2 involved the installation of 
more gabion structures, strategic placement of large woody debris, and vegetation establishment. For a 
more thorough description, please reference the Final Edgewood Watershed Assessment and 
Enhancement Plan: Upper Edgewood Creek (Swanson 2006).  

The stream at the Upper Edgewood site (EC-1) is a high gradient stream so only a longitudinal bed profile 
and cross-section analysis were conducted. The three permanent cross-sections extend across the entire 
valley floor width and were selected in 2006 as to avoid construction disturbance. The EC-1 reach 
exhibits characteristics of a Rosgen “Aa+” type channel. It is very steep (>10 percent), somewhat 
entrenched, and confined. The channel resembles a gully and has a step/pool morphology resulting from 
the large number of downed trees in the channel (Rosgen 1996). The channel type has not changed 
since the 2006. 

Edgewood Creek below Boulder Parking Lot (EC-2) also underwent restoration in 2007. These restoration 
activities included repair of a head-cut and channel incision by constructing plunge pools and riparian 
planting. The restoration of Lower Edgewood Creek occurred directly upstream of EC-2, incorporating the 
upstream cross-section of the riparian monitoring site. A vault treatment system was installed in the 
Boulder parking lot in 2005. Lower Edgewood exhibits characteristics of a Rosgen “G” type channel. A 
"G" channel type typically has very high bank erosion rates and a high sediment supply. Channel 
degradation and side slope rejuvenation processes are also typical (Rosgen 1996). Pebble counts are not 
completed along this reach because the majority of the bed sediment is less than 8 mm (dominant pebble 
class is coarse sand).  

The Upper Daggett Creek site (DC-1) exhibits characteristics of a Rosgen “Aa+” type channel. An “Aa+” 
type channel is a very steep, deeply entrenched stream with the capacity of debris transport (Rosgen 
1996). This reach is steep (>10 percent), well entrenched, and is highly confined. Typical characteristics 
include a step/pool morphology with chutes and waterfalls (Rosgen 1996). The channel type has not 
changed since 2006. Mean bank angle and mean shore depth were not measured in 2006 and 2009 due 
to the slope is over 2%. No new surveys were performed since 2009, as additional surveys for this reach 
are not scheduled until 2015. 

The Lower Daggett site (DC-2) exhibits characteristics of a Rosgen "A" type channel.  It is similar to an 
“Aa+” type channel in terms of several channel characteristics, yet has lower channel slope (Rosgen 
1996). The channel type has not changed since 2006. Mean bank angle and stream shore depth were not 
completed since the slope is greater than 2%.  No new surveys were performed since 2009, as additional 
surveys for this reach are not scheduled until 2015. 

The Mott Creek site (MC-1) exhibits characteristics of a Rosgen “Aa+” type channel. It is very steep (>10 
percent), well entrenched, and is highly confined. Typical characteristics include step/pool morphology 



Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
Water Years: 2006 - 2011 

8-38   Deicers and Abrasive Application and Recovery MonitoringCardno ENTRIX January 2012 / Revised October 2013/Revised July 
2014 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

with chutes and waterfalls (Rosgen 1996). The channel type has not changed since 2006.  At the time of 
the 2009 monitoring, Mott Creek was dry. Therefore not all of the SCI protocol could be completed. Mean 
bank angle and stream shore depth were not measured since the slope is greater than 2%. No new 
surveys were performed since 2009, and additional surveys for this reach are not scheduled until 2015. 

8.4.1.2 Bankfull Channel Geometry 

Bankfull stage is identified in the field in order to determine the associated channel characteristics such as 
bankfull width, bankfull depth, bankfull width-to-depth ratio, and as input to the entrenchment ratio. The 
bankfull stage is not readily apparent at some of the steep channel sites that lack a well-defined floodplain 
surface. In such cases, best professional judgment was used to identify other bankfull indicators such as: 
break in bank slope, vegetation, changes in sizes of bank materials, water stains or lichen lines on 
substrate, and scour lines or undercut banks.  Bankfull stage was measured at the upstream end of each 
survey reach.  

Bankfull width is the width of the channel at the bankfull stage elevation. The bankfull widths for each of 
the monumented cross-sections in the monitoring reaches are reported in Table 8.1. 

Bankfull widths have remained consistent by site over the 2006-2011 monitoring period, although some 
sampling reaches have variation by cross-sections. 

Table 8.1 Bankfull Width (m) 
 Heavenly Valley Creek 

Year HVC-1 
(Sky  Meadows) 

HVC-2  
(Below Patsy’s) 

HVC-3  
(Property Line) 

 XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 mean 

2006 1.2 1.5 1.5 1.4 1.3 2.0 1.7 1.7 2.6 3.1 2.6 2.7 

2009 1.7 1.5 1.7 1.6 1.7 1.9 1.8 1.8 2.4 4.0 2.7 3.1 

2011 1.7 1.7 1.8 1.7 1.5 2.4 1.7 1.9 2.6 4.0 2.7 3.1 

 Hidden Valley Creek 

Year HDVC-1 (Upper Hidden Creek) HDVC-2 (Lower Hidden Creek) 

 XS-1 XS-2* XS-3 mean XS-1 XS-2 XS-3 mean 

2006 2.3  1.1 1.7 4.4 2.2 2.9 3.2 

2009 1.9  1.7 1.8 4.5 2.3 2.9 3.2 

2011 2.0  1.6 1.8 4.6 2.4 3.0 3.3 
* XS-2 could not be located in 2006 or 2009.  Only one pin was found for XS-2 in 2011 and it was located within the current stream channel.  
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 Edgewood Creek 

Year EC-1 (Upper 
Edgewood) 

EC-2 (Lower Edgewood) 

 N/A XS-1 XS-2 XS-3* mean 

2006  4.4 0.9 1.8 2.4 

2008  3.4 0.7 2.7 2.3 

2009  4.0 0.7 2.4 2.4 

2010  4.0 0.9 2.8 2.6 

2011  3.9 0.9 2.6 2.5 
*XS-3 had to be relocated in 2008 due to restoration activities destroying the permanent monument. The new location is directly below the rock grade control structure constructed as 
part of the Lower Edgewood Restoration Project completed in 2007. 

 Daggett Creek 

Year DC-1 (Upper Daggett Creek) DC-2 (Lower Daggett Creek) 

 XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 mean 

2006 2.0  2.4  3.5  2.6  1.2  3.2  2.1  2.2  

2009 2.7  2.4  2.4  2.5  1.8  3.0  0.8  1.9  

 Mott Creek 

Year MC-1 

 XS-1 XS-2 XS-3 mean 

2006 6.5 3.9 5.1 5.2 

2009 5.2 5.0 5.1 5.1 
 

The width-to-depth ratio is the ratio of bankfull channel width to the mean bankfull channel depth. This is a 
common metric used to characterize stream morphology and aquatic habitat. The width-to-depth ratio 
based on survey data for each of the monumented cross-sections is reported in Table 8.2.  

Table 8.2 Bankfull Width/Depth Ratio 
 Heavenly Valley Creek 

Year  HVC-1 
(Sky  Meadows) 

HVC-2  
(Below Patsy’s) 

HVC-3  
(Property Line) 

 XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 mean 

2006 8.5 8.2 5.9 7.5 4.4 4.9 8.5 5.9 8.3 24.4 8.0 13.6 

2009 9.3 8.5 9.9 9.3 6.3 4.7 6.9 5.9 9.2 24.4 7.7 13.7 

2011 4.9 9.8 12.2 9.0 4.9 6.0 7.7 6.2 15.6 32.7 8.6 19.0 
 

The minor increase in mean width/depth ratio at Sky Meadows from 2006 to 2011 reflects a relatively 
large increase at XS-3 and an offsetting large decrease at XS-1. XS-3 at Sky Meadows experienced 
overbank sedimentation that covered headpins after 2006.  

Width/depth ratios at Below Patsy’s remain consistent between 2006 and2011. 
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Sediment deposition at XS-1 and XS-2 at the Property Line site between 2009 and 2011 increased the 
width / depth ratio. 

 Hidden Valley Creek 

Year HDVC-1 (Upper Hidden Creek) HDVC-2 (Lower Hidden Creek) 

 XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 XS-4 mean 

2006 43.7 n/a 9.9 26.8 25.0 5.7 18.7 25.0 16.5 

2009 53.9 n/a 9.8 31.9 19.7 5.2 13.1 19.7 12.7 

2011 14.9 n/a 8.6 11.7 23.1 7.1 21.6 23.1 17.3 
 

The width/depth ratio changes at Upper Hidden are largely due to changes at XS-1, which experienced a 
large decrease in width/depth ratio in 2011. Since bankfull width did not increase substantially (Table 8.1), 
this represents a deepening of the channel. 

The mean width/depth ratios remained relatively constant at the Lower Hidden reach, but ratios at XS-1, 
XS-3, and XS-4 exhibited decreases in 2009 and increases in 2011. 

 Edgewood Creek 

Year EC-1 (Upper Edgewood) EC-2 (Lower Edgewood) 

 N/A XS-1 XS-2 XS-3* mean 

2006  18.8 0.8 9.0 9.5 

2008  16.1 0.6 9.5 8.7 

2009  15.7 1.4 8.2 8.4 

2010  17.3 1.8 11.4 10.1 

2011  20.0 1.4 15.7 12.3 
 

Mean width/depth ratios at Lower Edgewood indicate a minor trend of increased values between 2006 
and 2011.  Bankfull channel widths have not changed (Table 8.1) but channel depths decreased due to 
sediment deposition.  

 Daggett Creek 

Year DC-1 (Upper Daggett Creek) DC-2 (Lower Daggett Creek) 

 XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 mean 

2006 7.3  9.7  20.5  12.5  2.3  47.7  5.1  18.3  

2009 10.4  11.5  7.4  9.7  8.8  69.0  6.9  28.2  
 

The width/depth ratios at Upper Daggett vary by cross section and between 2006 and 2009. The means 
indicate a decrease over time, but that is dominated by a large change reported for XS-3 and not 
consistent with small increases at XS-1 and XS-2.  

The mean width/depth ratios at Lower Daggett show an increase, but this is dominated by a large change 
at XS-2 and is not consistent with minor fluctuations at XS-1 and XS-3. 

Since channel widths remain fairly consistent by cross section over time at all the Daggett Creek cross 
sections, the changes in width/depth ratio reflect sediment storage/transport changes and possible effects 
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of LWD changes. More analysis and monitoring are necessary to determine channel response and its 
relation to management activities. 

 Mott Creek 

Year MC-1 

 XS-1 XS-2 XS-3 mean 

2006 9.0 7.7 11.6 9.4 

2009 7.9 17.8 13.2 12.9 
 

The mean width/depth ratio on Mott Creek increased from 2006 to 2009, primarily reflecting a large 
increase at XS-2. The XS-2 changes are likely reflecting the increase in channel width in 2009 (Table 
8.1). 

Entrenchment ratio is calculated as the ratio of floodprone width (measured in the field at twice the 
maximum bankfull depth) to bankfull width. The objective of this measurement is to quantify the degree of 
lateral channel confinement within the valley floor. The entrenchment ratio calculated for the monumented 
cross-sections along each survey reach is reported in Table 8.3.  

Table 8.3 Entrenchment Ratio 
 Heavenly Valley Creek 

Year  HVC-1 
(Sky  Meadows) 

HVC-2  
(Below Patsy’s) 

HVC-3  
(Property Line) 

 XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 mean 

2006 2.0 1.7 3.0 2.2 2.8 3.4 2.1 2.7 2.0 2.5 1.9 2.2 

2009 2.2 2.0 1.5 1.9 2.1 2.5 2.2 2.2 2.3 2.1 2.1 2.2 

2011 2.2 1.9 2.0 2.0 2.5 3.1 2.2 2.6 1.9 2.2 2.2 2.1 
 

Entrenchment ratio at the Heavenly Valley Creek sites remained fairly consistent by cross section at all 
sites from 2006-2011. 

 Hidden Valley Creek 

Year HDVC-1 (Upper Hidden Creek) HDVC-2 (Lower Hidden Creek) 

 XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 mean 

2001         

2006 3.0  1.7 2.3 1.2 2.1 1.6 1.6 

2009 1.2  1.4 1.3 1.4 2.4 1.9 1.9 

2011 1.2  1.4 1.3 1.4 2.0 1.8 1.7 
 

Entrenchment ratio at the Hidden Valley Creek sites remained fairly consistent by cross section at all sites 
from 2006-2011, aside from a small decrease at XS-1 of HDVC-1.  
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 Edgewood Creek 

Year EC-1 (Upper Edgewood) EC-2 (Lower Edgewood) 

 N/A XS-1 XS-2 XS-3 mean 

2006  2.4 12.0 5.0 6.5 

2008  2.9 15.8 2.7 7.1 

2009  2.7 16.5 3.1 7.4 

2010  2.7 13.6 2.6 6.3 

2011  2.8 12.5 2.8 6.0 
 

Entrenchment ratio at the Edgewood Creek sites remained fairly consistent by cross section at all sites 
from 2006-2011. 

 Daggett Creek 

Year DC-1 (Upper Daggett Creek) DC-2 (Lower Daggett Creek) 

 XS-1 XS-2 XS-3 mean XS-1 XS-2 XS-3 mean 

2006 15.6  6.0  4.0  8.6  17.1  3.7  5.7  8.8  

2009 6.7  5.3  5.0  5.6  8.0  3.9  14.4  8.8  
 

A small decrease in mean entrenchment ratio at Upper Daggett from 2006 to 2009 is dominated by the 
large decrease at XS-1, which may reflect changes in overbank sedimentation and/or LWD. The mean 
entrenchment ratio at Lower Daggett is consistent from 2006 to 2009, but reflects opposite trends at XS-1 
and XS-3. 

 Mott Creek 

Year MC-1 

 XS-1 XS-2 XS-3 mean 

2006 2.8 1.9 1.9 2.2 

2009 3.0 1.9 1.7 2.2 
 

Entrenchment ratio at Mott Creek remained fairly consistent for all cross sections from 2006-2011. 

8.4.1.3 Cross section geometry 

The permanent monitoring cross-sections at each monitoring reach provide survey data to evaluate 
possible changes in channel geometry. Three cross-sections were established within each of the 10 
monitoring reaches. The cross-sections were located in fast water habitats and were oriented 
perpendicular to flow. At each cross-section, headpins were established along the left and right 
streambanks (viewed in the downstream direction) and a measuring tape was run horizontally across the 
channel from the left bank monument to the right bank monument. Elevations were surveyed with either 
an auto-level or total station along the ground surface, including the left and right edge of water surfaces, 
breaks in slope, apparent location of bankfull stage, and at notable changes in vegetation or substrate. All 
elevations were recorded as relative to the left bank headpin. Photographs of each cross-section were 
taken after completion of each survey. Graphs (Appendix I) of the cross sections provide a visual indicator 
of changes in channel shape and dimension, but the calculated channel cross section areas are used to 
quantitatively compare channel dimension parameters (see Tables 8.1, 8.2, 8.3).  
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The morphology of Sky Meadow (HVC-1) cross-sections remained generally similar from 2006 through 
2011. The bankfull channel cross section area at Sky Meadows remained consistent at XS-2 and XS-3 
(Figure 8.3), but increased at XS-1 between 2009 and 2011. The net scour/fill change from 2006 was very 
small in magnitude at XS-2 and XS-3 (Figure 8.4), but the channel at XS-1 in 2011 was large (130%) 
relative to its 2006 channel area.  The downcutting at XS-1 was between 2009 and 2011 just 0.2 m. 
Conversely, the headpins at XS-3 had experienced sedimentation between 2009 and 2011.  

This reach is in a meadow and the upstream cross-section upstream (XS-3) shows signs of sediment 
deposition. It is located where the stream slope decreases as it enters the lower gradient meadow, 
dissipating energy and allowing sediment deposition. Little to no bed elevation change was recorded at 
XS-2 and there was minor scour at XS-1. Throughout the meadow there are minor bed slope changes 
and the riffle and pool boundaries are somewhat dynamic over time. One year a permanent cross-section 
might be located at riffle and in another year it is within a pool. Such minor bed elevation changes from 
scour and fill are typical for meadow streams.  

The channel exhibits evidence of lateral channel migration that is natural for alluvial meadow channels, 
whereby bank erosion on one side of the channel is offset by sediment fill on the other. At XS-3, the 
repeat surveys suggest that both lateral migration and some aggradation have occurred (Appendix I). 
From 2006 to 2009, the channel shifted laterally but the elevations did not change. Between 2009 and 
2011, the channel shifted laterally and the bed and bank elevations increased.   
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Figure 8.3 Sky Meadows Bankfull Area 

  
Figure 8.4 Sky Meadows Net Fill/Scour 

  
 

The morphology of Below Patsy's (HVC-2) cross sections remained similar from 2006 through 2011. The 
bankfull cross section area at Below Patsy’s remained fairly consistent for each cross section (Figure 8.4), 
although XS-2 is larger than XS-1 and XS-3. The net scour/fill change from 2006 was very minor scour at 
both XS-1 and XS-3 (Figure 8.5). At XS-2, minor fill in 2009 was followed by minor scour in 2011. The net 
scour/fill was minor in magnitude and modest as a percentage of the 2006 channel area; the largest 
percent change was a 36% increase at XS-3 in 2009 due to minor scour. 
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Figure 8.5 Below Patsy’s Bankfull Area 

 
Figure 8.6 Below Patsy’s Net Fill/Scour 

 
 

The morphology of Property Line (HVC-3) cross sections showed some variability from 2006 through 
2011. The bankfull cross section area at Property Line remained fairly consistent at XS-3, but XS-2 
experienced a trend of reduced area, and XS-2 exhibited minor enlargement in 2009 followed by 
reduction to near its 2006 size in 2011 (Figure 8.7). The net scour/fill changes indicate net and continued 
aggradation at XS-1, but erosion between 2006 and 2009 at XS-2 and XS-3 followed by partial recovery 
(Figure 8.8). The scour at XS-2 from 2006 to 2009, and the fill at XS-1 from 2009 to 2011 were large 
percentage changes (71% and 46%, respectively), but the other changes were small. 

The surveyed cross section graphs (Appendix I) indicate that the minor changes in channel size at the 
Property Line site is related to a combination of small vertical and lateral movements. XS-1 and XS-2 
show a rise in the channel bed between 2009 and 2011. XS-1 and XS-2 also indicate some lateral 
migration.  The thalweg in 2006 at XS-1 was at the approximate center of the channel, and in 2011 the 
thalweg is located along the left bank. The thalweg at XS-2 has risen and migrated to the opposite 
channel bank (right). Sediment is being deposited along the left bank and aggrading the channel. 
Sediment deposit is likely due to downed logs in the reach that are slowing water velocities allowing 
sediment and fine material to fall out.  
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Figure 8.7 Property Line Bankfull Area 

 
Figure 8.8 Property Line Net Fill/Scour 

 
 

The Upper Hidden (HDVC-1) reference reach cross-sections showed some variability, but only XS-1 and 
XS-3 were located reliably. Data from XS-2 is not analyzed since it was not located in all years. The 
bankfull cross section area at Upper Hidden is very small but enlarges between 2006 and 2011 (Figure 
8.9). The net scour/fill changes indicate that scour is dominant, and even though the absolute magnitude 
has been small, the changes were more than double the small 2006 channel size (Figure 8.10).   

The channel shape at Upper Hidden has exhibited variations between 2001 and 2011 (Appendix I).  From 
2001 to 2006, the channel bed at XS-1 rose by 0.4 m and the channel bed declined by 0.1 m between 
2009 and 2011.  Small channel bed elevation changes also occurred at XS-3, rising between 2001 and 
2006 and falling between 2006 and 2009, then stable in 2011. At XS-3, lateral movement is indicated, 
eroding the left bank, but nearly offset by the filling on the right bank. 
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Figure 8.9 Upper Hidden Bankfull Area 

 
Figure 8.10 Upper Hidden Net Fill/Scour 

 
 

The Lower Hidden (HDVC-2) reference reach cross-sections have some differences between cross 
sections, since XS-1 and XS-2 are much larger than XS-3. However, all three exhibited similar changes in 
channel area over time (Figure 8.11). The net scour/fill changes indicate that scour was dominant relative 
to 2006, largest for XS-2 (64% increase from 2006 to 2009), but relatively small for the other cross 
sections (Figure 8.12). All Lower Hidden cross sections experienced net fill between 2009 and 2011.  

The channel shape and elevations have shown very minor variability at Lower Hidden between 2006 and 
2011, primarily bed elevation decreases at XS-1 and XS-2 and a bed elevation increase at XS-3. Only 
very limited lateral movement is indicated.  
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Figure 8.11 Lower Hidden Bankfull Area 

 
Figure 8.12 Lower Hidden Net Fill/Scour 

 
 

The channel morphology at Lower Edgewood (EC-2) cross sections varies by cross section and over the 
years since 2006 (Figure 8.13). Some of the differences are related to the relocation of XS-3 after 2006, 
due to restoration activities that removed the prior monumented location. Therefore, quantitative 
comparisons over time use 2008 as their base. When surveys from 2008 through 2011 are examined, 
changes at XS-1 include small scour in 2009 with recovery since then (Figure 8.14). Conversely, XS-2 
experienced a relatively large percent of aggradation in 2009 (62%) and some removal of accumulated 
sediment since then. The trend at XS-3 was similar, with aggradation and bed filling since 2009 (Appendix 
I). The dominant substrate in EC-2 is sand that is readily mobilized and allows the channel to adjust to 
varied flow and sediment supply by vertical changes. The channel migrates depending on flow, sand 
volumes, and vegetation, but the permanent cross section has remained stable. 
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Figure 8.13 Lower Edgewood Bankfull Area 

 
Figure 8.14 Lower Edgewood Net Fill/Scour 

 

* Comparisons made to 2008, since XS-3 was relocated after 2006. 

 

The morphology of Upper Daggett (DC-1) cross sections showed slight increases in bankfull channel area 
at XS-1 and XS-3 and very minor shrinking at XS-2 (Figure 8.15). The net scour/fill data documents a 
small magnitude and percent of scour at XS-1 and XS-3, but less than 10% change at XS-2 (Figure 8.16).   
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Figure 8.15 Upper Daggett Bankfull Area 

 
Figure 8.16 Upper Daggett Net Fill/Scour 

 
 

The channel morphology at Lower Daggett (DC-2) cross-sections varies by cross section and between 
2006 and 2009 (Figure 8.17). The bankfull channel area at XS-2 is very small, but consistent, and while 
XS-1 and XS-3 are much larger in 2006, both of those cross-sections become smaller in 2009. The net 
scour/fill data indicates that XS-1 and XS-3 experienced decreased capacity, and that the change at XS-3 
was a large percent (89%) relative to the 2006 channel size (Figure 8.18). 

The surveyed cross section graphs (Appendix I) demonstrate that some channel dynamics at XS-2 have 
occurred (minor lateral movement) without net change in channel capacity. Also, there are few changes in 
bed elevation at XS-1 and XS-3, but the reduced capacity at these cross-sections likely results from 
woody debris/accumulated wood that effectively narrowed the channel. 
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Figure 8.17 Lower Daggett Bankfull Area 

 
Figure 8.18 Lower Daggett Net Fill/Scour 

 
 

The channel morphology at Mott Creek (MC-1) cross sections is relatively consistent over time, but there 
are some differences by cross section (Figure 8.19). This channel is much larger than at any of the other 
monitoring reaches, and it is steep, has coarse substrate, and is fairly confined (especially at XS-1; see 
Figure I-27 in Appendix I). The bankfull channel area is large, particularly at XS-1, but decreased slightly 
at all three cross sections between 2006 and 2009.  The net scour/fill data indicates that all three cross 
sections experienced fill (Figure 8.20), but while the magnitude of change is moderately high, it is a small 
percent of the 2006 channel size. A portion of this effect could be due to channel bankfull indicator 
selection and/or actual channel narrowing. 

The surveyed cross section graphs (Appendix I) indicate the presence of debris along the overbank at 
XS-3 in 2009. Woody debris shown in the profile is consistent with the increase in total wood counted at 
the site since 2006.  
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Figure 8.19 Mott Creek Bankfull Area 

 
Figure 8.20 Mott Creek Net Fill/Scour 

 

8.4.1.4 Channel Gradient 

The channel gradient surveys either measured the water surface slope, if flow was present, or streambed 
slope (along the thalweg), if the channel was dry. Survey was conducted with either an auto-level or total 
station through each of the three cross-sections within each site reach and extending several bankfull 
widths upstream and downstream of the bounding cross-sections. 

The channel gradients in all monitoring reaches have remained consistent over the monitoring period 
(Table 8.4). The minor differences from year to year at some cross sections reflect changes in the 
start/end locations of the profiles and whether or not the channel was dry at the time of survey. No profile 
steepening from net downcutting, knickpoint establishment or knickpoint migration is apparent.   
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Table 8.4 Water Surface Slope (%) 
 Heavenly Valley Creek 

Year  HVC-1 
(Sky Meadows) 

HVC-2  
(Below Patsy’s) 

HVC-3  
(Property Line) 

2006 1.1 4.5  5.9  

2009 1.2 4.2  4.7  

2011 1.3 4.2  5.0  
 

 Hidden Valley Creek 

Year HDVC-1 (Upper Hidden Creek) HDVC-2 (Lower Hidden Creek) 

2006 0.6* 9.4 

2009 1.5 8.6 

2011 1.0 8.9 
* Upper Hidden channel was dry in 2006 so it is a bed slope rather than water slope 

 Edgewood Creek 

Year EC-1 (Upper Edgewood)* EC-2 (Lower Edgewood) 

2006 15.1 5.6 

2008 14.8  6.2 

2009 14.8  4.9 

2010 14.8  5.9 

2011 14.8  6.2 
* All Upper Edgewood profiles are of the dry bed. 

 Daggett Creek 

Year DC-1 (Upper Daggett Creek) DC-2 (Lower Daggett Creek) 

2006 14.3  8.1  

2009 12.3  7.2  
 

 Mott Creek 

Year MC-1 

2006 17.0 

2009 19.1* 
*Mott Creek channel was dry in 2009, so it is a bed slope rather than water slope. 

8.4.1.5 Streambank Stability 

Streambank stability is a measure of the vulnerability of streambanks to erosion. Streambank stability was 
measured along the entire length of a monitoring reach, at equally spaced intervals. Observations on 
streambank stability were recorded using a 1, 2, 3 ranking system as follows: 1 = stable, 2= vulnerable 
and 3= unstable. Stable streambanks were identified as having 75% or more cover of living plants and/or 
other stability components that are not easily eroded (such as binding roots, rocks and logs). Stable 
banks show no indicator of instability (e.g., erosion). Vulnerable banks have 75% or more cover, but have 
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one or more instability indicators. Unstable banks have less than 75% cover and have instability 
indicators. Unstable streambanks are often bare, or nearly bare, composed of particle sizes too small or 
uncohesive to resist erosion at high flows. 

The percent of stable banks has been variable in most reaches since 2006, with a similar pattern from 
year to year. Typically, a beneficial improvement was noted likely due to more vegetation growth between 
2006 and 2009. However, due to higher than average flows and increased velocities, some of this 
vegetation was lost between 2010 and 2011, reducing the percentage of stable banks. Another factor in 
variability was change in the amount of large woody debris covering the banks. Woody debris in the 
majority of monitoring reaches has increased since 2006, with redistribution of LWD by high flows.  

The percent of stable banks along Heavenly Valley Creek varied over time at each of the three reaches 
(Figure 8.21). Stability increased from 2006 to 2009, substantially at Sky Meadows and Below Patsy’s, 
and modestly at Property Line. Sky Meadows and Below Patsy’s retained their high percent stability in 
2011, but Property Line experienced a drop to just 4% stable in 2011. The reason for this drop is 
uncertain; but the same observers rated all sites in 2011, so it is not likely due to qualitative rating 
differences. It is possible that differences in LWD and/or rock material along the banks and/or aggradation 
changes occurred. 

Figure 8.21 Heavenly Valley Creek Bank Stability 

 
 

The percent of stable banks along Hidden Valley Creek varied over time at the two reaches (Figure 8.22), 
displaying a pattern similar to that on Heavenly Valley Creek.  Increased stability was recorded between 
2006 and 2009, followed by declining stability in 2011. 
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Figure 8.22 Hidden Valley Creek Bank Stability  

 
 

The percent of stable banks along Lower Edgewood Creek varied over time, with the same pattern as 
seen in Heavenly and Hidden Valley Creeks (Figure 8.23); good stability in 2006 increasing to very high 
stability by 2009 and then declining in 2010 and 2011. 

Figure 8.23 Lower Edgewood Creek Bank Stability  

 
 

The percent of stable banks along Daggett Creek (Figure 8.24) displayed the same pattern of increased 
stability between 2006 and 2009. 
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Figure 8.24 Daggett Creek Bank Stability  

 
 

The percent of stable banks on Mott Creek (Figure 8.25) shows a change from 2006 to 2009 that is 
opposite of all the other monitoring reaches. In 2006 all banks were classified as stable. In 2009 only 77% 
of the banks were identified as stable. This change is most likely due to the creek being dry during field 
activities in 2009. The lack of water might have limited vegetation compared to conditions during the 2006 
field efforts when the channel was flowing; or the coarse cobble material could have been interpreted as 
more stable.   

 

Figure 8.25 Mott Creek Bank Stability  
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8.4.2 Goal: Quality Aquatic Habitat 

8.4.2.1 Habitat Types 

Habitat types were classified along entire monitoring reaches to describe the spatial distribution of fast 
and slow water habitat units. Fast water (riffles and runs) and slow water (pools) are important core 
attributes because they are the base stratification of physical habitats that support aquatic life. The habitat 
types were measured and described by an aquatic ecologist based on stationing established along each 
survey reach.   

All of the monitoring reaches are dominated by fast water habitats (Figures 8.26 to 8.32), with the highest 
percentages of fast water typically in the steepest reaches (i.e., Mott Creek, Upper Daggett). Of the 
reaches with greater than 5% channel slopes, Lower Hidden (in 2009), Property Line (in 2006) and Upper 
Daggett (in 2009) have relatively more slow water habitat than the other steep reaches. Some increase in 
slow water habitats is documented over time, but it may be related interpretations of habitat affected by 
flow at the time of observation. 
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Figure 8.26 Sky Meadows Habitat Types 

 
Figure 8.27 Below Patsy’s Habitat Types 

 
Figure 8.28 Property Line Habitat Types 

 
Property Line survey reach lengths varied greatly: 2006 200 ft long; 2009 - 735 ft; 2011 - 1250 ft. 
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Figure 8.29 Upper Hidden Habitat Types 

 
Figure 8.30 Lower Hidden Habitat Types 
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Figure 8.31 Upper Daggett Habitat Types 

 
Figure 8.32 Lower Daggett Habitat Types 
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Figure 8.33 Mott Habitat Types 

 

8.4.2.2 Pools 

The objectives of pool measurements include quantifying the number of pools in each survey reach, 
determining the range of residual pool depths within the survey segment, and documenting whether wood 
is a factor in pool formation. Residual pool depth was measured to characterize pools because it corrects 
for possible variability in pool depths that result from differences in the stage at the time of observation. 
Residual pool depth was determined by identifying the point of zero flow (PZF) elevation on the controlling 
riffle downstream and then measuring the depth from the bottom of the pool up to the PZF elevation. 
Pools were identified on the on basis of three key criteria: 1. Flow (slow or no velocity during summer low 
flows), 2. Morphology (hydraulic control at the pool tail, usually a concave longitudinal profile, and, 3. 
Dimension (length is greater than the wetted width, depth is greater than non-pools, and the maximum 
depth is more than twice the pool tail depth). To be considered a pool, it must occupy most of stream 
width and include the thalweg. Backwater and side water pools were not measured. At each pool the 
depth at the deepest point was measured along with the pool tail crest depth. 

Residual pool depths at many of the monitoring reaches show increases from 2006 to 2009 (Table 8.5). A 
contributing factor to this beneficial effect is the amount of pools identified during habitat classification. 
More pools were identified in almost every reach in 2009 than in 2006. When measurements were taken 
in 2006, water flows were higher than in 2009. 2006 had a yearly (based on a water year October 1 – 
September 30) average precipitation of 42.6 inches (Snotel 2009). The average precipitation was only 
28.4 inches in water year 2009 (Snotel 2009). Since 2009, many of the residual pool depths decreased 
and were fairly similar to values recorded in 2006. Water levels in 2011 were above average. The 
precipitation value for 2011 was 56.9 inches for the water year (Snotel 2011). While the increased flow in 
the channel at the time of the surveys does not affect the residual pool depth calculation since it is 
designed to be independent of flow conditions, the increased flows may have led to increases in sediment 
transport. The spatial pattern of sediment transport at reaches and between sites may have resulted in 
deepening of some pools and shallowing of others.  

0

20

40

60

80

100

2006 2009

Po
rt

io
n 

of
 S

ur
ve

y 
Re

ac
h 

(p
er

ce
nt

) 

Slow Water

Fast Water



Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
Water Years: 2006 - 2011 

8-62   Deicers and Abrasive Application and Recovery MonitoringCardno ENTRIX January 2012 / Revised October 2013/Revised July 
2014 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

Table 8.5 Pool length (m) and Residual pool depth (cm)  
Year  HVC-1 

(Sky  Meadows) 

 Number of Pools (n) Mean Pool Length (m) Mean Pool Residual depth 
(cm) 

2006 1 1.5 18.3 

2009 3 2.1 18.3 

2011 17 3.4 27.4 
 

Year  HVC-2  
(Below Patsy’s) 

 Number of Pools (n) Mean Pool Length (m) Mean Pool Residual depth (cm) 

2006 18 2.8 27.4 

2009 19 1.8 18.3 

2011 17 3.4 33.5 
 

Year  HVC-3  
(Property Line) 

 Number of Pools (n) Mean Pool Length (m) Mean Pool Residual depth (cm) 

2006 2 3.5 9.1 

2009 24 3.1 18.3 

2011 12 2.7 37.5 
Property Line survey reach lengths varied greatly: 2006 200 ft long; 2009 - 735 ft; 2011 - 1250 ft. 

Year HDVC-1 (Upper Hidden Creek) 

 Number of Pools (n) Mean Pool Length (m) Mean Pool Residual depth (cm) 

2006 n/a -  -  

2009 4 2.3 21.3 

2011 11 3.9 24.4 
n/a Due to lack of flow at Upper Hidden in 2006 pools were not measured 

Year HDVC-2 (Lower Hidden Creek) 

 Number of Pools (n) Mean Pool Length (m) Mean Pool Residual depth (cm) 

2006 4 2.1 24.4 

2009 16 1.8 18.3 

2011 4 3.3 24.4 
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Year DC-1 (Upper Daggett Creek) 

 Number of Pools (n) Mean Pool Length (m) Mean Pool Residual depth (cm) 

2006 7 1.5 18.3 

2009 8 2.1 33.5 
 

 Daggett Creek 

Year DC-2 (Lower Daggett Creek) 

 Number of Pools (n) Mean Pool Length (m) Mean Pool Residual depth (cm) 

2006 2  N/A N/A 

2009 5  0.4  27.3 
N/A lack of detailed pool measurements for the 2 pools observed in 2006. 

 Mott Creek 

Year MC-1 

 Number of Pools (n) Mean Pool Length (m) Mean Pool Residual depth (cm) 

2006 1 2.1 N/A 

2009 3 1.2 21.3 
N/A lack of residual pool measurement for the 1 pool observed in 2006. 

8.4.2.3 Pool Tail Fines 

Pool tail surface fine sediment is measured along with the residual pool depths at each identified pool in 
each reach. The objective of this measurement is to quantify the percentage of fine sediment less than 2 
millimeters (silt and clay size material) on the pool tail substrate. Measurements were taken at each pool 
tail using a grid designed by the USFS. The grid is a 14 x 14-inch square frame with 49 line intersections 
and one corner, totaling 50 intersecting points. Three random tosses of the grid were done at each pool 
tail, space allowing. If the pool tail was too narrow, only one toss was made.  Within the area where the 
grid fell, the survey crew counted and recorded the number of grid intersections lying above substrate 2 
millimeters (mm) or less. Each counted intersection represents 2% fines. The amount of intersects 
counted were multiplied by two to reveal a percentage of fines within the pool tail. 

The variability of the pool tail fines data is relatively consistent with the changes in hydrology and 
associated sediment transportation/deposition patterns from year-to-year (higher fines in 2009 and 
decreased fines in 2011) (Table 8.6). In addition, some of the differences reflect different reach lengths 
surveyed and, therefore, different pools being inventoried as at Property Line.  

Table 8.6 Pool Tail Fines (Percent) 
 Heavenly Valley Creek 

Year  HVC-1 
(Sky  Meadows) 

HVC-2  
(Below Patsy’s) 

HVC-3  
(Property Line) 

2006 80 63 48 

2009 64 63 71 

2011 70 12 61 
Property Line survey reach lengths varied greatly: 2006 200 ft long; 2009 - 735 ft; 2011 - 1250 ft. 
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 Hidden Valley Creek 

Year HDVC-1 (Upper Hidden Creek) HDVC-2 (Lower Hidden Creek) 

2006 N/A N/A 

2009 34 73 

2011 62 13 
 

 Daggett Creek 

Year DC-1 (Upper Daggett Creek) DC-2 (Lower Daggett Creek) 

2006 59 70 

2009 74 89 
 

 Mott Creek 

Year MC-1 

2006 18 

2009 84 
 

8.4.2.4 Particle size distribution 

Particle size distribution measurements on the streambed surface were conducted at the four riffles in 
each reach that were sampled for macro-invertebrates during the previous sampling years. At each riffle 
location, measurements were collected from the streambed along ten equally spaced transects that were 
oriented perpendicular to stream flow. Ten particles were selected along each transect using the blind 
touch method and were measured using a gravelometer. The median particle size and associated pebble 
class of the 100 particles sampled was determined from the pebble counts. 

The median particle diameter varies somewhat at the sites from year to year, but not usually by more than 
a few millimeters, so the dominant particle size class doesn’t shift (Table 8.7).   
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Table 8.7 Median Particle Diameter Class (mm) 
 Heavenly Valley Creek 

Year  HVC-1 
(Sky  Meadows) 

HVC-2  
(Below Patsy’s) 

HVC-3  
(Property Line) 

 XS-
1 

XS-
2 

XS-
3 

XS-
4 

Average XS-
1 

XS-
2 

XS-
3 

XS-
4 

Average XS
-1 

XS-
2 

XS-
3 

XS-
4 

Average 

2006 

16 15 18 18 
Coarse 
Gravel 
(16-32) 

36 29 39 34 

Very 
Coarse 
Gravel 
(32-64) 

20 22 21 23 
Coarse 
Gravel 
(16-32) 

2009 
12 14 12 14 

Medium 
Gravel 
(11-16) 

27 23 35 21 
Coarse 
Gravel 
(16-32) 

9 34 16 29 
Coarse 
Gravel 
(16-23) 

2011 

18 14 7 8 
Medium 
Gravel 
(11-16) 

31 38 26 37 

Coarse 
Gravel 
(32-45) 31 38 26 37 

Very 
Coarse 
Gravel 
(32-45) 

 
 Hidden Valley Creek 

Year HDVC-1 (Upper Hidden Creek) HDVC-2 (Lower Hidden Creek) 

 XS-1 XS-2 XS-3 XS-4 Average XS-1 XS-2 XS-3 XS-4 Average 

2006*  

8 8 12 12 
Medium 
Gravel 
(8-16) 

35 34 42 26 

Very 
Coarse 
Gravel 
(32-45) 

2009 
11 11 9 11 

Medium 
Gravel 
(8-16) 

21 26 14 18 
Coarse 
Gravel 
(16-23) 

2011 
12 14 12 14 

Medium 
Gravel 
(8-16) 

23 42 25 27 
Coarse 
Gravel 
(23-32) 

 
 Daggett Creek 

Year DC-1 (Upper Daggett Creek) DC-2 (Lower Daggett Creek) 

2006 Medium Gravel  (8-11) Medium Gravel  (8-11) 

2009 Medium Gravel  (8-11) Medium Gravel  (8-11) 
 

 Mott Creek 

Year MC-1 

2006 Medium Gravel (16-32) 

2009 Medium Gravel (8-11) 
 

8.4.2.5 LWD/Total Wood 

Large woody debris (LWD), expressed as total wood characterizes the abundance of woody debris within 
each reach. The monitoring involved inventorying and counting all LWD that was that was longer than 
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one-half the bankfull width and located within a portion of the bankfull width of the channel. In 2006, wood 
in the channel was counted using a slightly different methodology. Wood that was counted was 
considered not only by the length (longer than one-half the bankfull width), and location (had to be within 
a portion of the bankfull width of the channel), but also by diameter. In 2009 and 2011, surveyors 
following the USFS SCI protocol did not take into account wood diameter when counting. Therefore, the 
majority of reaches have much larger wood tallies in 2009 and 2011. Field observers noted more downed 
trees in the area in 2009 than in 2006 (but from natural causes, since no cut trees or stumps were noted). 
In addition, the larger snow pack and increased runoff in the spring of 2011 may have mobilized woody 
debris. In general an increase in the number of woody debris pieces counted is a condition that is 
beneficial. Wood can enhance channel stability and habitat complexity. 

In 2001, due to ski area management, much of the woody debris had been removed from the reach at 
Sky Meadows (USFS 2001). Observed LWD increased in 2006 and substantially in 2009. In 2011 the 
count decreased. 

Generally total wood counts increased, with some variability based on changes in observation thresholds 
between 2006 and 2009 and as might be expected with high runoff that mobilized and redistributed 
downed wood between 2009 and 2011 (Table 8.8). 

Table 8.8 Total Wood (n) 
 Heavenly Valley Creek 

Year  HVC-1 
(Sky  Meadows) 

HVC-2  
(Below Patsy’s) 

HVC-3  
(Property Line) 

2006 10 57 16* 

2009 54 270 618 

2011 18 79 524 
* Field notes for 2006 have just 4 aggregates LWD 

 Hidden Valley Creek 

Year HDVC-1 (Upper Hidden Creek) HDVC-2 (Lower Hidden Creek) 

2006 22 164 

2009 63 167 

2011 50 316 
 

 Daggett Creek 

Year DC-1 (Upper Daggett Creek) DC-2 (Lower Daggett Creek) 

2006 29 15 

2009 49 24 
 

 Mott Creek 

Year MC-1 

2006 44 

2009 65 
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8.4.2.6 Stream Shading 

Stream shading measures the average canopy cover in each monitoring reach. Stream shading was 
measured at the same 50 equally spaced transects used to assess streambank stability. At each of the 50 
transects, stream shading was measured using a Solar Pathfinder. The Solar Pathfinder was oriented to 
the south at approximately 0.3 meters (m) above the water surface. Looking at the reflection of the sky in 
the Solar Pathfinder dome along the August sun path, the field crew was able to add up the shaded 
sections to yield the percent shade for each transect. 

The percent mean stream shading has remained consistent by site and reach over the years, with the 
exception of Daggett Creek, which experienced the large increase of downed trees (Table 8.9).  The 
percent of mean shading in the Upper Daggett reach has decreased since 2006. This may be a result of 
trees along the project reach being downed due to natural causes. 

Table 8.9 Mean Stream Shading (%) 
 Heavenly Valley Creek 

Year  HVC-1 
(Sky Meadows) 

HVC-2  
(Below Patsy’s) 

HVC-3  
(Property Line) 

2006 37 73 84 

2009 30 75 87 

2011 29 80 92 
 

 Hidden Valley Creek 

Year HDVC-1 (Upper Hidden Creek) HDVC-2 (Lower Hidden Creek) 

2006 58 87 

2009 51 88 

2011 51 89 
 

 Edgewood Creek 

Year EC-1 (Upper Edgewood) EC-2 (Lower Edgewood) 

2006  92 

2008  93 

2009  95 

2010  89 

2011  92 
 

 Daggett Creek 

Year DC-1 (Upper Daggett Creek) DC-2 (Lower Daggett Creek) 

2006 86 61 

2009 51 32 
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 Mott Creek 

Year MC-1 

2006 26 

2009 24 
 

8.4.2.7 Streambank Angle 

Streambank angle measures the dominant angle of the streambank between the bottom of the bank and 
the bankfull stage. Measurements were collected at the same 50 transects used to assess streambank 
stability and stream shading. At each transect, each bank was measured for an angle using a clinometer. 
These measurements are only made for streams with gradient less than 2%. Therefore, only Sky 
Meadows and Upper Hidden were mandatory observations.  Upper Edgewood Creek, Daggett Creek, and 
Mott Creek channel gradients are all too steep for the protocol. No substantial changes in streambank 
angle were noted at the sites from year to year (Table 8.10). 

Table 8.10 Mean Streambank Angle (deg) 
 Heavenly Valley Creek* 

Year  HVC-1 
(Sky  Meadows) 

2006 107 

2009 94 

2011 111 

 Hidden Valley Creek* 

Year HDVC-1 (Upper Hidden Creek) 

2006 128 

2009 115 

2011 118 

8.4.2.8 Streamshore Water Depth 

Streamshore water depth was measured at each of the 50 equally spaced transects along the entire 
channel reach, on each bank. At each transect and each bank, the water depth was measured at the 
water's edge. If the bank angle was equal to or less than 90 degrees, the water depth was measured 
using a measuring tape. If the bank angle was greater than 90 degrees the bank shore depth was 
recorded as zero. These measurements are only made for streams with gradients less than 2 %. Only 
very small magnitude changes in mean shore depth were noted from year-to-year (Table 8.11).   
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Table 8.11 Mean Shore Depth (cm) 
 Heavenly Valley Creek* 

Year  HVC-1 
(Sky Meadows) 

2006 5.9 

2009 5.8 

2011 7.0 

 Hidden Valley Creek 

Year HDVC-1 (Upper Hidden Creek) 

2006 2.6 

2009 3.3 

2011 3.3 

8.4.2.9 Aquatic Fauna 

Due to a lack of consistent methods and varied observers from year to year, the aquatic fauna 
observations are not considered useful or reliable. 

8.5 Discussion  

8.5.1 Subjectivity and Variability 

One aspect of analyzing and interpreting repeated field observations from several years collected by 
different personnel is the subjective variability. Despite standard protocols and training of personnel, there 
are several parameters that are fairly sensitive to subjective interpretations, particularly under different 
streamflow and water stage conditions. A very sensitive parameter is the Bankfull Stage, which also affect 
calculations of bankfull area, width/depth ratios, and entrenchment ratio. Of particular concern is that 
decisions about bankfull stage in the field control other field measurements (e.g., floodprone width) that 
cannot be easily adjusted in retrospect during data analysis. Parameters like Total Wood and Bank 
Stability are also subjective in terms of necessary visual estimates of sizes and spatial percentages by 
field teams. Also, some parameters like the number of Pools may also be affected by streamflow and 
water stage differences. However, observer variability and flow differences primarily explain changes from 
year-to-year and not between sites, since the field teams in a given year observed all sites under similar 
conditions in that season. 

The largest challenge for analysis of repeat data was attempting to make useful comparisons of the 
‘random’ cross section information since the locations of repeat measurements were not consistent from 
year-to-year. Therefore, for calculations of channel dimensions and quantitative comparisons, only the 
permanent, monumented cross section survey locations were used.  

One aspect of the variability over time has to do with fluctuations in precipitation, snow pack, runoff, and 
watershed sediment yields, as a result of year-to-year variation in weather patterns (which can vary by 
sub-basin for some intense storms) and differences between sub-basin snow-making which can increase 
potential snowmelt over background.  The SNOTEL precipitation data shows snow water content ranged 
from ‘high’ in 2006, ‘very low’ in 2007, and ‘moderately low’ in 2008, 2009, and 2010, and high again in 
2011 (See Appendix B, Figure B-2). Measured discharge on both Heavenly Valley and Hidden Valley 
creeks reflect the SNOTEL precipitation pattern closely (See Chapter 2, Figure 2.2).  Edgewood Creek 
differed in having relatively higher discharge in 2008 compared to 2007 and 2009 (See Appendix B, 
pages B-21 through B-30).  
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8.5.2 Improved and Consistent Conditions 

Nearly all sites and reaches display evidence of riparian/stream conditions that are improved or consistent 
over the years of monitoring.  

8.5.2.1 Heavenly Valley Creek 

Discharge in Heavenly Valley Creek is influenced by the Sky Meadows Dam, located downstream of the 
Sky Meadow’s monitoring reach. Examination of three permanent cross-sections in the Below Patsy’s 
reach shows that the channel morphology has remained similar between 2006 through 2011. The slight 
moderation of flow by the dam could affect channel morphology, but the data indicate that any effect is 
slight. 

Sky Meadows compared to Upper Hidden 
The Upper Hidden (HDVC-1) site is a reference reach for comparison with Sky Meadows (HVC-1). Both 
channels exhibit characteristics of a “C” type channel located in a low gradient meadow environment. 
However, the reaches are dissimilar in that the project is known to be a perennial reach while the 
reference reach is thought to be non-perennial or sub-surface. Since there is no known discharge rates 
available for the reference reach (due to the remoteness of the site), the flows are not known (there was 
no water in the channel during the 2006 survey). 

Sky Meadows and Upper Hidden sites have similar and consistent channel widths and entrenchment 
ratios, and the width/depth ratios at XS-3 from Upper Hidden are similar to all of the Sky Meadows cross 
sections.  Only XS-1 at Upper Hidden is considerably different.  The cut and fill data show that the 
channels have had similar magnitude and percent changes in channel areas over the sampling years and 
similar trends over time, with some lateral and vertical changes in channel position at some (but not all) of 
the cross sections at both sites. These traits are consistent with normal dynamics of a stable meadow 
channel.  Additionally, the streambank stability and streambank angles are similar for both sites and 
display similar trends.  The project reach displays better bank stability than at Upper Hidden in 2011. Both 
reaches have similar aquatic habitat distributions and changes by year, and the number and traits of 
pools are consistent. The only parameters where the reference reach has higher ratings than the project 
reach are that Sky Meadows has fewer LWD and lower stream shading (but the change from year-to-year 
are alike). 

Property Line compared to Lower Hidden:  
The Lower Hidden (HDVC-2) site is a reference reach for comparison with Property Line (HVC-3). The 
Lower Hidden reach has an average surface water gradient of nearly 9 %, while the Property Line reach 
is lower gradient, with an average a surface water gradient of approximately 5%. 

Property Line and Lower Hidden sites have similar and consistent channel widths and width/depth ratios, 
although there are differences between cross-sections, both sites have cross sections with similar ranges 
and parallel trends. The entrenchment ratios are similar, and the reference reach is lower (more 
entrenched) which may be linked to the steeper slope conditions.  The cut and fill data show that the 
channels have had similar magnitude and percent changes in channel areas over the sampling years and 
trends over time, with very minor vertical and lateral changes as some (but not all) of the cross sections at 
both sites. The streambank stability rating has the same pattern from year to year at both sites, although 
the Property Line rating falls further than Lower Hidden in 2011. Aquatic habitats are similar, and Property 
Line displays more slow water in some years, but the survey distances were varied, so the data trends 
are not certain.  The number and dimensions of pools have similar trends over time at the project and 
reference reach, but the reference reach has lower pool tail fines in 2011. Shading is also very high and 
similar at both sites.  One area of variability is the LWD, which is abundant at both sites, but the Property 
Line data from 2006 is uncertain.  
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Below Patsy’s 
No reference reach was studied for Below Patsy’s reach on Heavenly Valley Creek, but the bankfull 
channel shows consistent width, width/depth ratio and entrenchment; minor cut and fill with the same 
pattern from year to year as other sites.  Similarly, the bank stability ratings are good; they compare 
predictably to the steeper and gentler reaches on Heavenly Creek, and have a similar year-to-year trend. 
The habitat types and the pool numbers and dimensions are stable, and stream shading is good.  Some 
variation in pool tail fines and LWD abundance from year-to-year occurred and may be related to changes 
in transport and storage.  

8.5.2.2 Edgewood Creek 

Upper Edgewood Creek 
After undergoing extensive stream restoration efforts, Upper Edgewood Creek shows no increased 
degradation from previous resort management activities. The cross-section and longitudinal profile 
surveys show that elevations in the reach are largely unchanged since completion of the restoration 
project. The restoration projects completed in 2006 and 2007 appear to have prevented further down 
cutting and widening of the channel. Very little change is observable in all three cross-sections. 
Restoration in 2007 repaired the largest headcuts within the reach. Some of the step pool morphology 
was retained from pre-restoration through the construction of rock gabion weirs that create steps in the 
channel profile. The gabions and downed logs in the restored reach provide hard points that should resist 
down cutting at the most vulnerable points. Future surveys will provide additional verification of whether 
the North Bowl Stream Environment Restoration Project is meeting its long term goals and objectives.   

Lower Edgewood Creek 
After undergoing extensive restoration efforts, Lower Edgewood Creek shows no increased degradation 
from previous resort management activities. This site shows either unchanged or slightly improved 
conditions. Recovery at EC-2 has slowly progressed since the restoration in 2007. Lower Edgewood 
Creek’s channel morphology is highly influenced by dense riparian vegetation that supplies a large 
amount of wood to the channel which creates complex channel morphology. Continued observations and 
additional analysis will allow verification of whether the Lower Edgewood Creek Stream Environment 
Restoration and Edgewood Vault in the Boulder Parking Lot are meeting their long term goals and 
objectives.   

8.5.3 Uncertain Trends 

8.5.3.1 Mott Creek 

Other than some minor changes between 2006 and 2009, the Mott Creek reach appears to be a stable 
channel unaffected by resort management activities. Some its trends are different from the other sites, but 
it is very steep and coarse bedded. Further monitoring of this reach when it is flowing would help clarify if 
any changes to several parameters, not recorded in 2009, have occurred.  

8.5.3.2 Daggett Creek 

Although channel width, habitat types, and sediment sizes on Daggett Creek have remained consistent 
and the bank stability and some aspects of habitat quality have improved, there are some missing data.  
Also, changes in channel width/depth ratio may reflect varied sediment transport and trapping and LWD 
values that require additional assessment.   
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8.6 Recommendations 
While the Work Plan for Riparian Condition Monitoring (Work Plan) (ENTRIX 2005) and the United States 
Department of Agriculture Forest Service (USFS) Stream Condition Inventory Technical Guide: Pacific 
Northwest Region, Version 5 (USFS Technical Document) (2005) are guidelines for gathering field data, 
some of the data collected have limited use for assessing stream health through repeated observations.  

For future monitoring, we offer the following recommendations: 

1. Use the monumented permanent cross section locations exclusively for quantitative survey of 
channel dimensions to eliminate variability from random cross section locations.  

2. If necessary, establish additional permanent cross sections rather than conduct other random 
observations.  

3. Headpins (additional/replacement) should be secured far enough away from the bank laterally 
and vertically to allow for normal channel dynamics to occur without eliminating survey control. 

4. Photo document all bankfull stage indicators and ensure that bankfull stage is also noted on the 
cross section survey points and field-checked for consistency on both banks and 
upstream/downstream locations prior to field survey of the floodprone width. 

5. Create and permanently mark the longitudinal extent of profile surveys and habitat surveys to 
ensure consistent locations, lengths and conditions to reduce year-to-year variability in numbers 
and conditions of pools, LWD, and similar parameters. 

6. Routinely collect streambed profiles, even if water is present, so that comparisons to data from 
years without streamflow are more reliable. 

7. Take advantage of recent improvements in available field technology options to collect data using 
tablet computers that have data dictionaries and electronic formats that will reduce QA/QC needs 
and provide more efficient data processing and reporting. 

As recommended in the 2009 Lahontan Annual Monitoring Report, stream monitoring along upper 
Edgewood Creek should be continued every four years. Since water is not always present during 
sampling, and according to the SCI protocol version 5.0 (USFS 2005) for low gradient streams only a long 
profile and permanent cross-sections should be monitored moving forward. This is consistent with past 
data collection. 

8.7 Heavenly Valley Creek TMDL Monitoring 

8.7.1 Benthic Macro-Invertebrate (BMI) Sampling 

Pursuant to the Amended Monitoring and Reporting Program (MRP) No. 2003-0032A1, WDID No. 
6A06003300 issued by the California Regional Water Quality Control Board (CRWQCB) Lahontan Region 
(Lahontan) 2011, Monitoring Provision F.1.c, BMI sampling was conducted in August 2010 and 2011. BMI 
sampling frequency is performed on a two year on and two year off cycle. BMI sampling occurred in 2010 
and 2011; the next scheduled dates for BMI monitoring are scheduled for 2014 and 2015 followed by 
2018 and 2019. BMI sampling must occur within the index period for the area, between July 1 and August 
31. The exact date is dependent on flow conditions; where sampling should occur earlier during the index 
period in dry years, and later in wet years, but always within the July - August index period.  

The four sampling sites have remained the same and include three locations on Heavenly Valley Creek 
and a control site on Hidden Valley Creek. The BMI sampling sites correlate with the SCI monitoring sites 
on each creek. On Heavenly Valley Creek, BMI sampling was conducted at Sky Meadows (HVC-1), 
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Below Patsy's (HVC-2) and Property Line (HVC-3). On Lower Hidden Valley Creek, sampling was 
performed along the SCI reach (HDVC-2).  

The BMI sampling protocol required in the Lahontan CRWQCB MRP has changed since sampling last 
occurred in 2006 and 2007. Previous sampling was conducted utilizing the Stream Invertebrate, 
Periphyton, and Environmental Sampling Associated with Biological Water Quality Assessments Field 
Protocols (Hawkins et al. 2001). Two sets of scores were reported: a set of metrics based on the multi-
metric method of analysis developed by the EPA (Barbour et al. 1999) and the multi-variate method 
known as the River InVertebrate Prediction and Classification System (RIVPACS) (Hawkins et al. 2000).  
The 2011 MRP requires the use of the newer BMI standard operating procedures described in the 
CRWQB’s Surface Water Ambient Monitoring Program (SWAMP) (Ode 2007). Specifically, the reachwide 
benthos (multi-habitat) procedure is to be used. The SWAMP procedure allows for electronic submittal of 
BMI data into an automated system which automatically calculates both an O/E score (from multivariate 
RIVPACS-type model/s), and an index of biological integrity (IBI) score, based on the region from which 
the samples were collected (i.e., a Lahontan IBI for this study).  
Field collection protocol, laboratory methods and quality assurance guidelines and procedures are noted 
in the amended MRP. As described in the SWAMP procedures, all precautions and efforts shall be made 
to prevent the introduction of spread of aquatic invasive species. Additional changes include following the 
Standard Taxonomic Effort (STE) Level 1 classification and performing an independent external 
assurance check by the California Department of Fish and Game's Aquatic Bioassessment Laboratory. 
Another change moving forward, is the preservation and archiving of the samples for a minimum period of 
two years. As discussed above, data/laboratory results shall be submitted electronically in the latest 
version of the data submittal format.  
Data and discussion for the 2006-2007 BMI field results are discussed in the 2007 Annual Report. Biotic 
metrics suggested that the Heavenly Valley Creek - Sky Meadows reach was biologically impaired in 
2006 and 2007 and results improved further downstream. Results for Hidden Valley Creek (Lower 
Hidden) and Heavenly Valley Creek at Property line had similar results and modeling results suggest that 
these reaches were unimpaired. However, the 2006-2007 sampling protocol does not meet the new 
SWAMP sampling criteria and therefore cannot be input into the SWAMP database for analysis and 
comparison to 2010, 2011, and future sampling results. 

Working with the water board staff, the new protocol was followed during sampling in 2010 and 2011. 
Because the SWAMP electornic submittal system was still in draft form in early 2010, extensive 
communication between Cardno ENTRIX and the board was performed to ensure that the information 
collected was going to meet the yet to be finalized SWAMP submittal standards. To date, the 2010 data 
have been submitted to the Water Board and SWAMP results have not been made public at this time. 
Results from 2011 should become available from the laboratory in early 2012. Once formatted, the data 
and a short letter will be delivered to the water board for SWAMP analysis (May 2012). Moving forward, 
this two year data set will provide all interested parties with a baseline for comparing future data sets. 
Because the SWAMP database O/E and IBI scores have not been released by the RWQCB, and the 
2011 laboratory results have yet to be received and input into the database, conclusions with regards to 
Heavenly Valley Creek bioassessment, as related to BMI, cannot be made at this time. 

 Mitigation and Monitoring Chapter 9
 

Pursuant to the MRP program, Heavenly Mountain Resort must monitor and report on the status of 
mitigation measures required in the Master Plan EIR to mitigate for significant and potentially significant 
water quality impacts (RWQCB, 2011). Mitigation and monitoring references to water quality refer to the 
North Bowl Restoration Stream Environment Project and California Parking Lot Retrofit Project. Results 
and project descriptions are discussed above. Annually, mitigation and monitoring results are reported to 
TRPA, USFS and the RWQCB. The Heavenly Mountain Resort Mitigation and Monitoring Plan Annual 
Report (Cardno ENTRIX 2011) required by the Heavenly Mountain Resort Master Plan Amendment (April 
2007) includes updates on mitigation measures such as: planning, construction, operation and 
maintenance, and management response to monitoring and evaluation. 
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 Facilities and Watershed Awareness Chapter 10

Facilities and awareness training is performed annually prior to construction and maintenance in the field. 
Training is provided to Heavenly Mountain Resort employees notifying them of sensitive areas, the 
importance of staying on existing roadways, the need for best management practices, maintaining lower 
speeds and watering to prevent dust clouds, reporting possible maintenance needs to supervisors and 
managers, and stressing the importance of lake clarity and Heavenly's role in preventative measures.  

Upon completion of this training, each year Heavenly sends a letter verifying completion of the training 
seminar to Lahontan. This letter also includes the training agenda and list of attendees. A copy of this 
letter for 2011 is supplied in Appendix K. Copies of the letter verifying completion from previous years can 
be found in past Annual Reports to the water board. This practice is an ongoing measure required by the 
water board that will continue annually ensuring that Heavenly and its staff is aware of the importance and 
role they play in lake clarity. 
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Appendix A  
Raw Data for Water Quality Constituents, 2006-2011 

A.1 Water Quality Tables 
A.1.1 Tables A-1: Water Quality Data for HV-C1A (2006 Only) 

A.1.2 Tables A-2: Water Quality Data for HV-C2 (2006-2011) 

A.1.3 Tables A-3: Water Quality Data for HV-C3 (2006-2011) 

A.1.4 Tables A-4: Water Quality Data for HV-C4 (2006-2011) 

A.1.5 Tables A-5: Water Quality Data for HV-H5 (2006-2011) 

A.1.6 Tables A-6: Water Quality Data for HV-E1 (2006-2011) 

A.1.7 Tables A-7: Water Quality Data for HV-E2 (2006-2011) 

 





Sky Meadows
(HV‐C1A)

Lahontan Standards* N/A N/A  N/A  60.00 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2005

051010 1430 0.36 27.5 0.58 0.53 0.061 0.061 0.122 0.018 0.002 - - 1.44 0
051123 1600 0.24 26.4 0.55 0.67 0.041 0.04 0.081 0.028 0.001 0.52 0.34 5.05 0

First Quarter-2006
060308 1245 0.23 27.2 1.80 1.60 0.045 0.128 0.173 0.026 0.002 0.74 0.56 -7.0 0
060323 1240 0.11 29.0 1.40 3.80 0.043 0.102 0.145 0.026 0.001 - - -3.0 0
060330 1202 0.15 27.5 1.20 2.93 0.042 0.060 0.102 0.024 0.002 - - -8.0 0.1

Second Quarter-2006
060406 1230 0.07 27.8 1.10 0.93 0.043 0.065 0.108 0.019 0.002 - - -6.0 0.0
060412 1146 0.08 27.8 1.50 3.00 0.040 0.107 0.147 0.023 0.003 - - -1.0 0.1
060419 1145 0.08 29.9 2.50 4.40 0.044 0.112 0.156 0.02 0.002 - - -2.0 0.1
060426 1100 0.11 28.8 4.50 17.60 0.050 0.326 0.376 0.063 0.002 - - 1.0 0.2
060503 1150 0.62 33.5 1.40 3.60 0.097 0.170 0.267 0.025 0.004 - - 5.0 0.0
060510 1150 1.09 31.1 1.50 3.47 0.070 0.126 0.196 0.019 0.004 1.4 0.35 6.0 0.0
060517 1145 2.96 26.5 1.75 6.80 0.052 0.192 0.244 0.029 0.009 - - 9.0 0.0
060524 1200 5.13 24.0 1.80 5.00 0.035 0.106 0.141 0.022 0.010 - - 4.0 0.0
060531 1210 4.57 22.3 0.90 2.00 0.031 0.108 0.139 0.027 0.009 - - 6.0 0.2
060607 1220 9.75 19.8 3.50 14.80 0.036 0.163 0.199 0.055 0.011 - - 12.0 0.0
060614 1200 7.89 21.0 1.10 2.80 0.031 0.058 0.089 0.026 0.008 - - 1.0 0.0
060621 1210 5.96 19.73 1.10 3.00 0.025 0.068 0.093 0.016 0.008 - - 12.0 0.0
060628 1332 4.88 21.6 3.60 6.40 0.030 0.128 0.158 0.030 0.007 - - 17.0 0.0

Third Quarter-2006
060705 1230 2.86 22.6 0.82 1.20 0.022 0.055 0.077 0.019 0.005 - - 11.9 0.0
060712 1225 1.93 23.7 1.25 1.20 0.023 0.064 0.087 0.021 0.004 - - 12.7 0.0
060719 1210 1.58 25.6 1.25 1.20 0.026 0.148 0.174 0.025 0.004 - - 16.9 0.0
060726 1222 1.24 25.2 0.93 2.00 0.031 0.061 0.092 0.021 0.004 - - 17.0 0.0
060802 1245 1.04 25.9 1.40 1.40 0.031 0.056 0.087 0.015 0.003 1.4 0.24 9.2 0.0
060809 1200 0.87 28.1 1.30 1.00 0.036 0.049 0.085 0.014 0.003 - - 10.1 0.0
060816 1200 0.73 26 1.00 0.80 0.037 0.053 0.090 0.016 0.003 - - 9.4 0.0
060927 1225 0.36 27.5 0.50 0.80 0.029 0.039 0.068 0.013 0.002 - - 9.7 0.0

Minimum 0.07 19.73 0.50 0.53 0.022 0.061 0.068 0.013 0.001 0.52 0.24 ‐ ‐
Maximum 9.75 33.50 4.50 17.60 0.097 0.326 0.376 0.063 0.011 1.40 0.56 ‐ ‐
Average 2.11 26.00 1.55 3.57 0.040 0.102 0.142 0.025 0.004 1.02 0.37 - -
Median 0.96 26.45 1.28 2.40 0.037 0.085 0.131 0.023 0.004 1.07 0.35 - -

Std Error 2.66 3.41 0.97 4.11 0.016 0.063 0.071 0.011 0.003 0.45 0.13 - -
90th Percentile - - 6.60 - - - - - - - - -

Annual 
Summary

*Standards are annual averages for the receiving waters of Trout Creek.  For Suspended Sediment, standards are for streams tributary to Lake Tahoe.  Suspended Sediment 
concentrations shall not exceed a 90th percentile value of 60 mg/L.

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Table B-1: Heavenly Ski Resort water year 2006 water quality monitoring data from station HV-C1A, Heavenly Valley Creek at Sky Meadows. This station is located above the snowmaking pond at 
elevation 8,525 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment     

(mg/L)

Total 
Nitrite/Nitr
ate (mg/L)

Total 
Kjeldahl N 

(mg/L)
Precipitation (in)

Average 
Temperature 

(Deg C)
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Below Patsy's 
(HV‐C2)

Lahontan Standards* N/A N/A  N/A  60.00 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2005

051010 1415 0.26 45.0 0.75 0.43 0.084 0.040 0.124 0.016 0.003 1.44 0
051123 1405 0.12 46.9 0.05 0.27 0.114 <0.035 0.132 0.15 0.004 0.96 0.078 5.05 0

First Quarter-2006  
060216 1232 0.26 42.1 0.60 0.67 0.086 0.054 0.140 0.029 0.005 - - ‐13.0 0.3
060308 1116 0.15 42.4 1.70 0.40 0.091 0.040 0.131 0.013 0.005 1.7 0.13 -7.0 0
060315 1255 0.17 39.6 1.75 3.73 0.093 0.046 0.139 0.020 0.002 - - -10.0 1.0
060323 1130 0.20 39.3 0.80 0.40 0.088 0.071 0.159 0.017 0.003 - - ‐3.0 0
060330 1105 0.23 39.0 0.65 0.67 0.085 0.046 0.131 0.016 0.005 - - -8.0 0.1

Second Quarter-2006
060406 1145 0.20 39.7 0.75 0.53 0.089 0.045 0.134 0.019 0.004 - - -6.0 0.0
060412 1100 0.23 39.8 0.60 0.67 0.082 0.083 0.165 0.017 0.004 - - -1.0 0.1
060419 1100 0.23 40.7 0.65 0.67 0.086 0.048 0.134 0.012 0.004 - - -2.0 0.1
060426 1045 0.29 39.6 0.90 1.29 0.087 0.145 0.232 0.087 0.002 - - 1.0 0.2
060503 1140 1.76 35.2 3.20 7.00 0.108 0.112 0.220 0.023 0.005 - - 5.0 0.0
060510 1130 3.09 33.4 9.50 18.00 0.092 0.122 0.214 0.043 0.006 1.2 0.79 6.0 0.0
060517 1130 7.94 28.8 4.40 7.20 0.068 0.150 0.218 0.033 0.012 - - 9.0 0.0
060524 1148 11.54 26.3 8.10 42.00 0.048 0.286 0.334 0.103 0.011 - - 4.0 0.0
060531 1150 7.84 27.4 1.75 2.80 0.047 0.093 0.140 0.027 0.008 - - 6.0 0.2
060607 1155 12.36 23.1 4.50 10.20 0.033 0.154 0.187 0.043 0.009 - - 12.0 0.0
060614 1130 9.09 24.5 1.50 2.20 0.030 0.058 0.088 0.024 0.007 - - 1.0 0.0
060621 1145 7.14 25.2 1.40 1.60 0.022 0.057 0.079 0.016 0.006 - - 12.0 0.0
060628 1320 5.28 27.3 1.20 0.80 0.029 0.084 0.113 0.018 0.005 - - 17.0 0.0

Third Quarter-2006
060705 1200 3.93 28.1 1.10 0.80 0.017 0.088 0.105 0.015 0.003 - - 11.9 0.0
060712 1205 2.88 30.2 1.75 1.80 0.019 0.080 0.099 0.024 0.002 - - 12.7 0.0
060719 1145 2.13 32.8 0.85 0.60 0.017 0.062 0.079 0.017 0.003 - - 16.9 0.0
060726 1205 2.07 32.2 1.25 1.40 0.022 0.089 0.111 0.024 0.002 - - 17.0 0.0
060802 1245 1.64 32.6 1.50 1.60 0.021 0.128 0.149 0.015 0.002 1.5 0.26 9.2 0.0
060809 1145 1.04 35 1.70 1.40 0.030 0.135 0.165 0.015 0.002 - - 10.1 0.0
060816 1140 0.80 36 1.00 2.00 0.031 0.152 0.024 0.024 0.006 - - 9.4 0.0
060927 1205 0.54 36 0.80 1.20 0.021 0.076 0.097 0.017 0.002 - - 9.7 0.0

Minimum 0.12 23.10 0.05 0.27 0.017 <0.035 0.024 0.012 0.002 0.96 0.08 ‐ ‐
Maximum 12.36 46.90 9.50 42.00 0.114 0.286 0.334 0.150 0.012 1.70 0.79 ‐ ‐
Average 2.98 34.58 1.95 4.01 0.059 0.094 0.144 0.031 0.005 1.34 0.31 - -
Median 1.34 35.10 1.23 1.35 0.058 0.083 0.134 0.020 0.004 1.35 0.20 - -
Std Error 3.72 6.58 2.20 8.37 0.033 0.054 0.060 0.031 0.003 0.33 0.33 - -
90th Percentile - - 8.10 - - - - - - - - -

Annual 
Summary

*Standards are annual averages for the receiving waters of Trout Creek.  For Suspended Sediment, standards are for streams tributary to Lake Tahoe.  Suspended 
Sediment concentrations shall not exceed a 90th percentile value of 60 mg/L.

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Table A-2: Heavenly Ski Resort water year 2006 water quality monitoring data from station HV-C2, Heavenly Valley Creek below Patsy's Chair. This station is located just beyond ski area development within 
this watershed at an elevation of 8,000 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)
Precipitation (in)

Average 
Temperature 

(Deg C)
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Below Patsy's 
(HV‐C2)

Lahontan Standards* N/A N/A  N/A  60.00 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2006

061019 1135 0.47 35.9 0.65 0.67 0.018 0.056 0.074 0.011 0.001 0.53 0.19 3.0 0.0
061116 1245 0.20 65.3 0.68 0.40 0.122 0.038 0.160 0.024 0.004 - - 5.0 0.0
061213 1155 0.26 71.2 0.52 0.27 0.164 0.059 0.223 0.022 0.006 - - 0.0 0.0

First Quarter-2007
070321 1230 0.26 50.8 0.76 0.60 0.043 0.073 0.116 0.022 0.006 3.2 0.11 -0.3 0.1

Second Quarter-2007
070412 1115 0.50 40.3 1.80 2.00 0.028 0.091 0.119 0.021 0.001 - - ‐3.0 0.2
070424 1204 0.47 35.9 18.00 26.00 0.032 0.125 0.157 0.063 0.003 - - 0.0 0.0
070501 1155 1.25 34.1 3.60 6.00 0.027 0.155 0.182 0.036 0.003 - - 8.0 0.0
070510 1110 1.30 34.1 2.50 4.40 0.022 0.135 0.157 0.026 0.003 0.97 0.26 9.0 0.0
070516 1115 1.25 33.4 1.90 2.80 0.019 0.101 0.120 0.026 0.002 - - 10.0 0.0
070607 1100 1.04 31 1.30 3.00 0.005 0.097 0.102 0.018 0.001 - - 7.0 0.2

Third Quarter-2007
070711 1230 0.63 36.3 2.00 1.20 0.026 0.103 0.129 0.024 0.006 - - 15.1 0.0
070809 1110 0.12 38.3 1.10 0.80 0.022 0.085 0.107 0.017 0.004 0.74 0.29 12.0 0.0
070905 1105 0.08 38.1 1.20 0.80 0.014 0.084 0.098 0.017 0.002 - - 11.0 0.0

Minimum 0.08 31.00 0.52 0.27 0.005 0.038 0.074 0.011 0.001 0.53 0.11 ‐ ‐
Maximum 1.30 71.20 18.00 26.00 0.164 0.155 0.223 0.063 0.006 3.20 0.29 - -
Mean 0.60 41.90 2.77 3.76 0.042 0.092 0.134 0.025 0.003 1.36 0.21 - -
Median 0.47 36.30 1.30 1.20 0.03 0.09 0.12 0.02 0.00 0.86 0.23 - -
Std Error 0.45 12.69 4.66 6.90 0.05 0.03 0.04 0.01 0.00 1.24 0.08 - -
90th Percentile - - 5.68 - - - - - - - - -

Annual 
Summary

*Standards are annual averages for the receiving waters of Trout Creek.  For suspended sediment, standards are for streams tributary to Lake 
Tahoe.  Suspended sediment concentrations shall not exceed a 90th percentile value of 60 mg/L.

Total 
Nitrogen     
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Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 
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Total Iron 
(mg/L)

Table A-2: Heavenly Ski Resort water year 2007 water quality monitoring data from station HV-C2, Heavenly Valley Creek below Patsy's Chair. This station is located just beyond ski area development 
within this watershed at an elevation of 8,000 feet.
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Below Patsy's 
(HV‐C2)

Lahontan Standards* N/A N/A  N/A  60.00 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2007

071023 1155 0.06 74.5 0.68 0.40 0.054 0.058 0.112 0.020 0.002 1.4 0.08 10.9 0.0
071120 1220 0.15 60.1 0.85 1.00 0.014 0.090 0.104 0.023 0.003 - - 2.1 0.0

First Quarter-2008
080227 1145 0.10 43.3 0.95 1.00 0.080 0.047 0.127 0.029 0.007 - - 3.3 0.0
080324 1050 0.06 41.7 1.20 0.60 0.071 0.072 0.143 0.018 0.001 2.6 0.15 2.1 0.0

Second Quarter-2008
080414 1045 0.17 42.1 1.40 2.80 0.115 0.098 0.213 0.024 0.005 - - 7.8 0.0
080505 1105 0.29 44.1 1.50 2.40 0.153 0.095 0.248 0.019 0.001 - - 3.1 0.1
080509 1050 1.35 33.7 2.20 5.20 0.082 0.198 0.280 0.026 0.003 - - 3.4 0.0
080516 1117 1.52 33.2 2.80 4.00 0.051 0.144 0.195 0.021 0.002 - - 9.7 0.0
080529 1110 0.99 31.7 1.00 1.60 0.036 0.111 0.147 0.015 0.001 - - 1.2 0.0
080612 1050 1.09 30.1 0.98 2.00 0.016 0.149 0.165 0.016 0.002 1.5 0.21 6.4 0.0

Third Quarter-2008
080707 1100 0.54 30.4 1.00 1.60 0.023 0.074 0.097 0.016 0.001 - - 15.2 0.0
080818 1105 0.15 39.2 0.61 0.80 0.038 0.076 0.114 0.017 0.004 2.2 0.31 14.3 0.0
080915 1100 0.10 42.4 0.75 0.80 0.035 0.089 0.124 0.016 0.004 - - 13.9 0.0

Minimum 0.06 30.10 0.61 0.40 0.014 0.047 0.097 0.015 0.001 1.40 0.08 ‐ ‐
Maximum 1.52 74.50 2.80 5.20 0.153 0.198 0.280 0.029 0.007 2.60 0.31 - -
Mean 0.51 42.04 1.22 1.86 0.059 0.100 0.159 0.020 0.003 1.93 0.19 - -
Median 0.17 41.70 1.00 1.60 0.05 0.09 0.14 0.02 0.00 1.85 0.18 - -
Std Error 0.54 12.67 0.63 1.43 0.04 0.04 0.06 0.00 0.00 0.57 0.10 - -
90th Percentile - - 3.76 - - - - - - - - -

Annual 
Summary

*Standards are annual averages for the receiving waters of Trout Creek.  For suspended sediment, standards are for streams tributary to Lake Tahoe.  
Suspended sediment concentrations shall not exceed a 90th percentile value of 60 mg/L.

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Table A-2: Heavenly Mountain Resort water year 2008 water quality monitoring data from station HV-C2, Heavenly Valley Creek below Patsy's Chair. This station is located just beyond ski area development 
within this watershed at an elevation of 8,000 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)
Precipitation (in)

Average 
Temperature 

(Deg C)
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Below Patsy's 
(HV‐C2)

Lahontan Standards 1 N/A N/A  N/A  60 N/A N/A 0.19 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2008

081027 1110 0.06 66.4 0.68 0.60 0.061 0.045 0.106 0.015 0.001 1.80 0.075 7.3 0.0
081124 1112 0.10 82.8 0.40 0.40 0.067 0.038 0.105 0.017 0.005 - - 3.1 0.0
081222 1120 0.15 77.5 0.64 0.27 0.078 0.040 0.118 0.021 0.006 - - -0.7 0.6

First Quarter-2009
090126 1105 0.15 75.7 0.63 0.40 0.048 0.038 0.086 0.030 0.006 - - -8.7 2.1
090317 1100 0.08 64.1 0.85 0.50 0.032 0.150 0.182 0.019 0.005 1.50 0.18 0.9 0.0

Second Quarter-2009
090413 1100 0.12 49.6 0.76 1.20 0.052 0.089 0.141 0.030 0.002 - - 2.0 0.1
090508 1100 0.94 38.0 3.0 7.6 0.062 0.146 0.208 0.028 0.004 - - 6 0
090515 1100 1.25 36.5 1.70 5.60 0.043 0.116 0.159 0.029 0.002 - - 5.9 0
090521 1105 1.76 32.3 1.80 4.00 0.035 0.165 0.200 0.018 0.003 - - 9.5 0
090528 1100 1.47 33.5 1.40 3.20 0.032 0.112 0.144 0.021 0.002 0.87 0.28 10.7 0
090609 1100 1.64 27.3 0.81 2.40 0.018 0.114 0.132 0.018 0.001 - - 6.11 0

Third Quarter-2009
090707 1120 1.2 35.0 0.90 2.40 0.044 0.097 0.141 0.020 0.003 0.82 0.2 10.2 0
090818 1050 0.8 38.5 1.25 2.80 0.053 0.070 0.123 0.027 0.002 - - 14.2 0
090915 1050 0.12 38.2 0.80 2.40 0.033 0.169 0.202 0.030 0.001 - - 7 0

Minimum 0.06 27.30 0.40 0.27 0.018 0.038 0.086 0.015 0.001 0.82 0.08 - -
Maximum 1.76 82.80 3.00 7.60 0.078 0.169 0.208 0.030 0.006 1.80 0.28 - -
Mean 0.70 49.67 1.12 2.41 0.047 0.099 0.146 0.023 0.003 1.25 0.18 - -
Median 0.48 38.35 0.83 2.40 0.05 0.10 0.14 0.02 0.00 1.19 0.19 - -
Std Error 0.66 19.38 0.68 2.17 0.016 0.048 0.039 0.006 0.002 0.48 0.08 - -
90th Percentile - - 5.12 - - - - - - - - -

Annual Summary

1 Standards are annual averages for the receiving waters of Trout Creek.  For suspended sediment, standards are for streams tributary to Lake Tahoe.  Suspended sediment 
concentrations shall not exceed a 90th percentile value of 60 mg/L.
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Total 
Phosphorus 
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Soluble 
Reactive P 

(mg/L)
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Table A-2: Heavenly Mountain Resort water year 2009 water quality monitoring data from station HV-C2, Heavenly Valley Creek below Patsy's Chair. This station is located just beyond ski area development 
within this watershed at an elevation of 8,000 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)
Precipitation (in)

Average 
Temperature 

(Deg C)
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Below Patsy's 
(HV‐C2)

Lahontan Standards1
N/A N/A  N/A  60 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A

First Quarter WY 2009-2010
091020 11:30 0.26 119.3 120.00 38.00 0.059 0.295 0.354 0.487 0.021 2.10 6.30 1.3 0.5
091117 11:00 0.12 86.8 0.7 0.40 0.075 0.187 0.262 0.058 0.007 - - 3.2 0
091201 no samples taken in December 2009; low flow or no flow

Second Quarter WY 2009-2010
100101 no samples taken in Janurary 2010; low flow or no flow
100225 11:00 0.5 72.3 1.50 1.60 0.017 0.091 0.108 0.019 0.005 1.7 0.18 -2.78 0.5
100316 11:20 0.32 57.6 1.10 1.60 0.025 0.095 0.120 0.019 0.006 ‐ ‐ 3.61 0

Third Quarter WY 2009-2010
100428 10:42 0.17 47.0 1.10 1.40 0.071 0.113 0.184 0.020 0.007 0.93 0.23 0.28 0.5
100504 11:10 0.23 47.40 2.00 4.00 0.105 0.112 0.217 0.025 0.007 - - 4.78 0
100513 11:00 0.47 42.80 2.10 6.40 0.095 0.174 0.269 0.025 0.001 - - 2.16 0
100520 11:00 1.09 41.30 7.75 8.00 0.093 0.167 0.260 0.030 0.005 - - 4.22 0
100525 10:55 0.89 40.80 1.25 2.40 0.102 0.153 0.255 0.018 0.003 - - -1.00 0
100603 11:15 4.34 35.70 85.00 533.00 0.083 3.218 3.301 1.066 0.004 - - 7.50 0.1
100609 11:00 4.09 32.50 2.50 7.60 0.048 0.141 0.189 0.037 0.004 - - 9.72 0
100621 11:00 3.47 28.20 0.85 6.40 0.032 0.091 0.123 0.016 0.003 - - 7.00 0

Fourth Quarter WY 2009-2010
100720 10:35 1.25 36.20 0.55 1.60 0.040 0.157 0.197 0.017 0.002 0.64 0.23 14.6 0
100816 11:00 0.76 36.70 0.75 3.60 0.050 0.071 0.121 0.023 0.002 - - 12.1 0
100927 10:50 0.31 45.10 0.72 2.80 0.060 0.056 0.116 0.020 0.001 - - 13.6 0

Minimum 0.12 28.20 0.55 0.40 0.017 0.056 0.108 0.016 0.001 0.64 0.18 - -
Maximum 4.34 119.30 120.00 533.00 0.105 3.218 3.301 1.066 0.021 2.10 6.30 - -
Mean 1.22 51.31 15.19 41.25 0.064 0.341 0.405 0.125 0.005 1.34 1.74 - -
Median 0.50 42.80 1.25 3.60 0.06 0.14 0.20 0.02 0.00 1.32 0.23 - -
Std Error 1.47 24.34 36.10 136.35 0.028 0.798 0.804 0.286 0.005 0.67 3.04 - -
90th Percentile - - 26.00 - - - - - - - - -
1Standards are annual averages for the receiving waters of Trout Creek.  
2Standards are for receiving waters of Trout Creek, 90th Percentile.

Annual Summary

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
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Table A-2: Heavenly Mountain Resort water year 2009/2010 water quality monitoring data from station HV-C2, Heavenly Valley Creek below Patsy's Chair. This station is located just beyond ski area 
development within this watershed at an elevation of 8,000 feet.
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Below Patsy's 
(HV‐C2)

Lahontan Standards1
N/A N/A  N/A  60 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A

First Quarter WY 2010-2011
101020 10:30 0.32 47.7 1.00 2.80 0.063 0.067 0.130 0.021 0.004 0.94 0.20 6.5 0

101024 3 12:00 0.89 40.7 228 831.48 0.021 1.805 1.826 2.079 0.022 - - 1.78 0.4
101117 11:00 0.39 75.8 1.00 1.60 0.108 0.135 0.243 0.024 0.005 - - 1.89 0
101216 10:40 0.36 65.40 1.60 1.60 0.09 0.125 0.215 0.023 0.008 - - -6.72 0

Second Quarter WY 2010-2011
110222 15:00 0.39 49.60 0.65 1.20 0.014 0.062 0.076 0.021 0.003 0.74 0.36 -9.89 0
110315 10:30 0.29 49.10 1.00 2.00 0.019 0.125 0.144 0.016 0.005 - - 0.11 0.9

Third Quarter WY 2010-2011
110414 11:00 0.39 62.10 3.26 2.80 0.07 0.186 0.256 0.015 0.001 - - -5.89 0.3
110426 11:00 0.59 57.80 1.75 2.00 0.102 0.137 0.239 0.015 0.001 1.4 0.43 -0.89 0.1
110503 11:10 0.99 50.70 2.50 6.00 0.099 0.177 0.276 0.023 0.002 - - 4.11 0
110510 10:45 2.07 44.90 2.10 4.80 0.099 0.146 0.245 0.034 0.002 - - -3.22 0.3
110524 11:20 2.88 41.50 12.00 19.20 0.075 0.198 0.273 0.052 0.003 0.58 0.96 1.5 0
110531 10:57 2.67 41.00 2.10 3.60 0.067 0.089 0.156 0.023 0.004 - - 0.28 0.3
110614 10:40 6.28 37.50 2.75 8.00 0.042 0.138 0.180 0.033 0.003 - - 7.61 0
110622 10:30 13.57 31.80 9.25 15.20 0.025 0.179 0.204 0.048 0.009 0.41 0.77 12.39 0

110628 4 10:35 20.17 31.10 6.00 15.60 0.065 0.143 0.208 0.038 0.002 - - 11.39 0
Fourth Quarter WY 2010-2011

110705 10:50 16.49 30.60 3.50 8.80 0.067 0.102 0.169 0.033 0.002 - - 14.1 0

110720 10:44 6.28 -5
1.10 4.00 0.046 0.093 0.139 0.021 -5

0.47 -5
11.3 0

110823 10:30 2.00 -5
1.00 2.00 0.023 0.094 0.117 0.018 -5

0.45 -5
12.6 0

110913 10:41 1.30 -5
1.25 1.60 0.024 0.101 0.125 0.019 -5

0.47 -5
8.8 0

Minimum 0.29 30.60 0.65 1.20 0.014 0.062 0.076 0.015 0.001 0.41 0.20 - -
Maximum 20.17 75.80 228.00 831.48 0.108 1.805 1.826 2.079 0.022 1.40 0.96 ‐ ‐
Mean 4.12 47.33 14.83 49.17 0.059 0.216 0.275 0.135 0.005 0.68 0.54 - -
Median 1.30 46.30 2.10 3.60 0.065 0.135 0.204 0.023 0.003 0.53 0.43 - -
Std Error 6.00 12.88 51.71 189.52 0.032 0.387 0.380 0.471 0.005 0.34 0.31 - -
1Standards are annual averages for the receiving waters of Trout Creek.  
2Standards are for receiving waters of Trout Creek, 90th Percentile.
3Storm Event
4Flume measurement over topped.
5Amended Monitoring and Reporting Program no longer requires sampling of this constiutent.

Annual Summary

Table A-2: Heavenly Mountain Resort water year 2010/2011 water quality monitoring data from station HV-C2, Heavenly Valley Creek below Patsy's Chair. This station is located just beyond ski area 
development within this watershed at an elevation of 8,000 feet.
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Property Line
(HV‐C3)

Lahontan Standards* N/A N/A  N/A  60.00 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2005

051010 1800 0.17 41.3 0.49 0.53 0.001 0.042 0.043 0.021 0.005 1.44 0
051123 1300 0.18 39.6 0.98 0.4 0.002 <0.35 0.020 0.018 0.005 2.4 0.065 5.05 0

First Quarter-2006
060227** 1605 0.74 35 4.50 6.00 0.003 0.161 0.164 0.059 0.017 2.9 0.39 2.0 1.8
060308 1435 0.37 38.3 0.42 0.40 0.002 0.051 0.053 0.018 0.006 1.0 0.08 -7.0 0
060315 1445 0.36 40.4 1.50 0.80 0.001 0.049 0.050 0.021 0.002 - - -10.0 1.0
060323 1115 0.23 38.5 0.40 0.27 0.002 0.078 0.080 0.019 0.006 - - -3.0 0
060330 1125 0.24 38.8 0.37 0.27 0.002 0.036 0.038 0.020 0.006 - - -8.0 0.1

Second Quarter-2006
60406 1130 0.48 39.7 0.65 0.53 0.002 0.039 0.041 0.023 0.006 - - -6.0 0.0
60412 1225 0.74 40.2 0.51 0.47 0.001 0.055 0.056 0.016 0.007 - - -1.0 0.1
60419 1330 0.64 40.8 1.10 0.80 0.002 0.040 0.042 0.021 0.007 - - -2.0 0.1
60426 1345 0.89 40.7 0.92 0.43 0.001 0.054 0.055 0.017 0.006 - - 1.0 0.2
60503 1340 2.95 35.8 2.40 6.80 0.040 0.092 0.132 0.03 0.007 - - 5.0 0.0
060510 1345 4.02 34.9 14.00 22.20 0.047 0.175 0.222 0.043 0.007 1.2 0.79 6.0 0.0
060517 1333 10.41 29.7 12.00 36.00 0.041 0.233 0.274 0.085 0.012 - - 9.0 0.0

060521** 1615 14.75 26.9 7.20 25.60 0.038 0.158 0.196 0.082 0.011 5.9 0.6 7 0.2
060524 1415 13.32 27.3 17.00 60.80 0.026 0.286 0.312 0.081 0.013 - - 4.0 0.0
060531 1330 10.41 29.5 2.50 8.60 0.025 0.084 0.109 0.037 0.009 - - 6.0 0.2
060607 1335 17.06 25.0 11.00 39.60 0.019 0.236 0.255 0.091 0.010 - - 12.0 0.0
060614 1400 11.72 26.0 2.50 6.80 0.015 0.573 0.588 0.028 0.009 - - 1.0 0.0
060621 1400 9.24 26.9 1.50 5.00 0.008 0.081 0.089 0.018 0.007 - - 12.0 0.0
060628 1425 6.29 28.6 1.70 2.00 0.014 0.101 0.115 0.018 0.006 - - 17.0 0.0

Third Quarter-2006
060705 1500 5.04 30.2 1.20 2.80 0.007 0.078 0.085 0.015 0.005 - - 11.9 0.0
060712 1350 3.11 33.4 2.90 3.00 0.008 0.049 0.057 0.028 0.003 - - 12.7 0.0
060719 1430 2.81 34.7 0.95 1.00 0.004 0.060 0.064 0.019 0.006 - - 16.9 0.0
060726 1355 2.31 34.7 0.99 1.33 0.007 0.070 0.077 0.021 0.003 - - 17.0 0.0
060802 1415 1.85 35.3 0.10 1.60 0.021 0.062 0.083 0.016 0.006 1.4 0.12 9.2 0.0
060809 1345 1.53 37.0 1.50 1.40 0.008 0.058 0.066 0.018 0.007 - - 10.1 0.0
060816 1422 1.01 38.2 1.90 4.77 0.006 0.089 0.095 0.022 0.006 - - 9.4 0.0
060927 1225 1.85 39.2 0.68 0.93 0.004 0.045 0.049 0.018 0.006 - - 9.7 0.0

Minimum 0.17 25.00 0.10 0.270 0.001 0.036 0.020 0.015 0.002 1.00 0.065 ‐ ‐
Maximum 17.06 41.30 17.00 60.80 0.047 0.573 0.588 0.091 0.017 5.90 0.790 ‐ ‐
Mean 4.30 34.71 3.24 8.315 0.012 0.114 0.121 0.032 0.007 2.47 0.34 - -
Median 1.85 35.30 1.50 1.60 0.007 0.078 0.080 0.021 0.006 1.90 0.26 - -
Std Error 5.05 5.24 4.50 14.62 0.014 0.111 0.118 0.023 0.003 1.84 0.30 - -
90th Percentile - - 27.68 - - - - - - - - -

**Storm Event

Table A-3: Heavenly Ski Resort water year 2006 water quality monitoring data from station HV-C3, Heavenly Valley Creek at the Property Line. This station is located just above the Forest Service property 
line and subdivision development at an elevation of 6,620 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitr
ate (mg/L)

Total 
Kjeldahl N 

(mg/L)
Precipitation (in)

Annual 
Summary

*Standards are annual averages for the receiving waters of Trout Creek.  For Suspended Sediment, standards are for streams tributary to Lake Tahoe.  Suspended Sediment concentrations shall not 
exceed a 90th percentile value of 60 mg/L.

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Average 
Temperature 

(Deg C)
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Property Line
(HV‐C3)

Lahontan Standards* N/A N/A  N/A  60.00 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2006

061005** 1700 0.79 39.4 0.70 1.40 0.001 0.077 0.078 0.021 0.006 - - 5.0 0.2
061019 1410 0.75 39.7 0.35 1.00 0.001 0.079 0.080 0.012 0.004 1.1 0.11 3.0 0.0
061116 1410 0.40 48.9 0.07 0.27 0.001 0.036 0.037 0.027 0.007 - - 1.0 0.0
061213 1430 0.53 47.3 0.40 0.40 0.009 0.040 0.049 0.017 0.005 - - 0.0 0.0

First Quarter-2007
070321 1545 0.35 50.2 0.51 0.53 0.002 <0.035 0.020 0.021 0.007 2.5 0.066 ‐0.3 0.1

Second Quarter-2007
070412 1322 0.70 39.2 1.30 2.27 0.001 0.083 0.084 0.024 0.005 - - ‐3.0 0.2
070424 1405 0.54 38.0 1.10 1.07 0.001 0.108 0.109 0.015 0.005 - - 0.0 0.0
070501 1540 2.09 35.0 8.00 11.80 0.004 0.136 0.140 0.037 0.007 - - 8.0 0.0
070510 1155 1.46 36.3 1.90 3.80 0.004 0.099 0.103 0.029 0.006 0.93 0.16 9.0 0.0
070516 1230 1.47 36.4 1.50 3.00 0.004 0.116 0.120 0.026 0.005 - - 10.0 0.0
070607 1245 1.24 34.1 8.80 2.40 0.001 0.052 0.053 0.018 0.001 - - 7.0 0.2

Third Quarter-2007
070711 1400 0.20 43.0 1.10 0.60 0.003 0.079 0.082 0.023 0.010 - - 15.1 0.0
070809 1230 0.08 47.5 0.98 0.27 0.028 0.084 0.112 0.025 0.006 0.62 0.14 12.0 0.0
070905 1300 0.08 48.8 0.65 0.60 0.003 0.107 0.110 0.022 0.005 - - 11.0 0.0

Minimum 0.08 34.10 0.07 0.270 0.001 <0.035 0.020 0.012 0.001 0.62 0.066 ‐ ‐
Maximum 2.09 50.20 8.80 11.80 0.028 0.136 0.140 0.037 0.010 2.50 0.160 ‐ ‐
Mean 0.76 41.70 1.95 2.101 0.005 0.084 0.084 0.023 0.006 1.29 0.119 - -
Median 0.62 39.55 1.04 1.04 0.003 0.08 0.08 0.023 0.01 1.02 0.13 - -
Std Error 0.60 5.75 2.78 3.00 0.007 0.03 0.03 0.006 0.00 0.83 0.04 - -
90th Percentile - - 3.56 - - - - - - - - -

**Storm Event

Table A-3: Heavenly Ski Resort water year 2007 water quality monitoring data from station HV-C3, Heavenly Valley Creek at the Property Line. This station is located just above the Forest Service 
property line and subdivision development at an elevation of 6,620 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitr
ate (mg/L)

Total 
Kjeldahl N 

(mg/L)
Precipitation (in)

Annual 
Summary

*Standards are annual averages for the receiving waters of Trout Creek.  For suspended sediment, standards are for streams tributary to Lake Tahoe.  Suspended sediment concentrations shall not 
exceed a 90th percentile value of 60 mg/L.

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Average 
Temperature 

(Deg C)
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Property Line
(HV‐C3)

Lahontan Standards* N/A N/A  N/A  60.00 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2007

071023 1330 0.06 47.8 0.71 0.27 0.002 0.047 0.049 0.017 0.005 1.20 0.08 10.9 0.0
071120 1415 0.08 46.2 0.50 0.27 0.001 0.036 0.037 0.014 0.006 - - 2.1 0.0

First Quarter-2008
080227 1328 0.08 43.4 0.71 0.40 0.001 0.043 0.044 0.020 0.005 - - 3.3 0.0
080324 1240 0.10 42.5 1.40 0.60 0.003 0.061 0.064 0.018 0.004 1.20 0.09 2.1 0.0

Second Quarter-2008
080414 1200 0.34 40.1 0.81 1.60 0.002 0.088 0.090 0.018 0.007 - - 7.8 0.0
080505 1305 0.38 42.2 1.20 1.20 0.010 0.076 0.086 0.014 0.004 - - 3.1 0.1
080509 1220 1.36 38.6 1.10 2.00 0.018 0.119 0.137 0.020 0.005 - - 3.4 0.0
080516 1235 1.82 36.7 1.80 4.40 0.013 0.098 0.111 0.024 0.004 - - 9.7 0.0
080529 1210 1.21 34.8 0.88 1.40 0.004 0.047 0.051 0.015 0.001 - - 1.2 0.0
080612 1200 1.02 34.1 1.00 2.40 0.004 0.250 0.254 0.017 0.002 4.3 0.10 6.4 0.0

Third Quarter-2008
080707 1215 0.52 36.9 0.91 1.60 0.003 0.092 0.095 0.018 0.001 - - 15.2 0.0
080818 1215 0.10 46.7 0.50 0.40 0.001 0.057 0.058 0.015 0.005 1.10 0.09 14.3 0.0
080915 1210 0.02 50.8 0.71 1.20 0.004 0.106 0.110 0.020 0.005 - - 13.9 0.0

Minimum 0.02 34.10 0.50 0.27 0.001 <0.036 0.037 0.014 0.001 1.10 0.08 ‐ ‐
Maximum 1.82 50.80 1.80 4.40 0.018 0.250 0.254 0.024 0.007 4.30 0.10 ‐ ‐
Mean 0.55 41.60 0.94 1.36 0.005 0.086 0.091 0.018 0.004 1.95 0.09 - -
Median 0.34 42.20 0.88 1.20 0.003 0.076 0.086 0.018 0.01 1.20 0.09 - -
Std Error 0.60 5.28 0.37 1.14 0.005 0.056 0.058 0.003 0.00 1.57 0.01 - -
90th Percentile - - 2.32 - - - - - - - - -

Table A-3: Heavenly Mountain Resort water year 2008 water quality monitoring data from station HV-C3, Heavenly Valley Creek at the Property Line. This station is located just above the Forest Service 
property line and subdivision development at an elevation of 6,620 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitr
ate (mg/L)

Total 
Kjeldahl N 

(mg/L)
Precipitation (in)

Annual 
Summary

*Standards are annual averages for the receiving waters of Trout Creek.  For suspended sediment, standards are for streams tributary to Lake Tahoe.  Suspended sediment concentrations shall not 
exceed a 90th percentile value of 60 mg/L.

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Average 
Temperature 

(Deg C)
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Property Line
(HV‐C3)

Lahontan Standards 1 N/A N/A  N/A  60 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2008

081027 1230 0.03 48.4 0.50 0.60 0.002 <0.035 0.002 0.015 0.001 1.70 0.070 7.3 0.0
081124 1210 0.05 45.2 0.32 0.40 0.001 <0.035 0.001 0.014 0.005 - - 3.1 0.0
081222 1330 0.05 45.1 0.54 0.40 0.002 <0.035 0.002 0.020 0.003 - - ‐0.7 0.6

First Quarter-2009
090126 1205 0.12 43.0 0.71 0.27 0.001 0.043 0.044 0.023 0.003 - - -8.7 2.1
090317 1228 0.09 42.4 0.65 0.40 0.001 0.041 0.042 0.017 0.006 1.60 0.09 0.9 0.0

Second Quarter-2009
090413 1210 0.16 42.9 0.32 1.20 0.001 0.073 0.074 0.0185 0.004 - - 2.0 0.1
090508 1215 0.37 39 1.1 2.60 0.005 0.073 0.078 0.018 0.005 - - 6 0
090515 1225 2.83 37.6 1.10 2.80 0.006 0.087 0.093 0.025 0.001 - - 5.9 0
090521 1205 1.6 35.0 1.60 4.80 0.008 0.111 0.119 0.0285 0.004 - - 9.5 0
090528 1155 0.45 36.9 1.2 3.60 0.007 0.091 0.098 0.019 0.003 0.93 0.12 10.7 0
090609 1220 0.58 32.2 0.91 2.40 0.004 0.061 0.065 0.019 0.001 - - 6.11 0

Third Quarter-2009
090707 1400 0.09 39.2 0.86 2.20 0.003 0.068 0.071 0.019 0.006 0.85 0.07 10.2 0
090818 1212 0.03 48.5 0.45 0.80 0.004 0.061 0.065 0.023 0.003 - - 14.2 0
090915 1115 0.02 50.2 0.83 3.60 0.001 0.088 0.089 0.030 0.004 - - 7 0

Minimum 0.02 32.20 0.32 0.27 0.001 <0.035 0.001 0.014 0.001 0.85 0.07 - ‐
Maximum 2.83 50.20 1.60 4.80 0.008 0.11 0.119 0.030 0.006 1.70 0.12 - ‐
Mean 0.46 41.83 0.79 1.86 0.003 0.061 0.060 0.021 0.004 1.27 0.09 - -
Median 0.11 42.65 0.77 1.70 0.003 0.06 0.068 0.02 0.00 1.27 0.08 - -
Std Error 0.80 5.40 0.37 1.48 0.002 0.03 0.038 0.005 0.002 0.44 0.02 - -
90th Percentile - - 3.6 - - - - - - - - -

Table A-3: Heavenly Mountain Resort water year 2009 water quality monitoring data from station HV-C3, Heavenly Valley Creek at the Property Line. This station is located just above the Forest Service property 
line and subdivision development at an elevation of 6,620 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)
Precipitation (in)

Annual Summary

1 Standards are annual averages for the receiving waters of Trout Creek.  For suspended sediment, standards are for streams tributary to Lake Tahoe.  Suspended sediment concentrations shall not exceed a 
90th percentile value of 60 mg/L.

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Average 
Temperature 

(Deg C)
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Property Line
(HV‐C3)

Lahontan Standards1 N/A N/A  N/A  60 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Quarter WY 2009-2010

091020 13:15 0.03 50.0 0.85 0.40 <.001 0.065 0.065 0.018 0.004 1.6 0.04 1.3 0.5
091116 11:28 0.13 54.5 0.52 0.27 <.001 <0.035 - 0.019 0.005 - - 1.3 0
091201 no samples taken in December 2009; low flow or no flow

Quarter WY 2009-2010
100101 no samples taken in Janurary 2010; low flow or no flow
100225 13:00 0.04 50.4 0.65 2.80 0.001 0.062 0.063 0.016 0.003 1.5 0.031 -2.78 0.5
100316 13:05 0.03 49.9 0.58 2.40 0.002 0.060 0.062 0.025 0.006 - - 3.61 0

Quarter WY 2009-2010
100427 11:20 0.14 43.7 0.81 0.80 0.001 0.062 0.063 0.018 0.007 0.10 0.053 5.28 0
100504 13:00 0.11 44.10 0.55 1.00 0.002 0.056 0.058 0.016 0.006 - - 4.78 0
100513 14:00 0.23 42.70 0.48 1.40 0.003 0.074 0.077 0.017 0.006 - - 2.16 0
100520 12:45 0.55 43.30 1.50 2.40 0.018 0.097 0.115 0.024 0.008 - - 4.22 0
100525 12:00 0.25 40.40 0.62 1.60 0.023 0.085 0.108 0.018 0.006 - - -1.00 0
100603 13:00 2.02 37.70 102.0 506.00 0.060 4.254 4.314 1.051 0.007 - - 7.50 0.1
100609 13:30 0.52 34.30 4.20 15.20 0.023 0.155 0.178 0.040 0.005 - - 9.72 0
100621 13:30 1.39 30.80 1.00 5.60 0.004 0.107 0.111 0.012 0.002 - - 7.00 0

Quarter WY 2009-2010
100720 12:30 0.42 39.5 0.63 1.60 0.012 0.071 0.083 0.015 0.004 0.66 0.13 14.6 0
100816 12:25 0.85 41.80 0.70 2.20 0.012 0.043 0.055 0.028 0.005 - - 12.1 0
100927 13:17 0.35 44.90 0.52 2.00 0.010 0.051 0.061 0.022 0.001 - - 13.6 0

Minimum 0.03 30.80 0.48 0.27 0.001 <0.035 0.055 0.012 0.001 0.10 0.031 - -
Maximum 2.02 54.50 102.00 506.00 0.060 4.254 4.314 1.051 0.008 1.60 0.130 - -
Mean 0.47 43.20 7.71 36.38 0.013 0.351 0.387 0.089 0.005 0.97 0.064 - -
Median 0.25 43.30 0.65 2.00 0.01 0.065 0.07 0.02 0.01 1.08 0.05 - -
Std Error 0.56 6.33 26.10 129.97 0.016 1.080 1.131 0.266 0.002 0.71 0.045 - -
90th Percentile - - 11.36 - - - - - - - - -
1Standards are annual averages for the receiving waters of Trout Creek.  
2Standards are for receiving waters of Trout Creek, 90th Percentile.

Table A-3: Heavenly Mountain Resort water year 2009/2010 water quality monitoring data from station HV-C3, Heavenly Valley Creek at the Property Line. This station is located just above 
the Forest Service property line and subdivision development at an elevation of 6,620 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment 2    

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl 
N (mg/L)

Precipitation 
(in)

Total Iron 
(mg/L)

Average 
Temperature 

(Deg C)

Annual 
Summary

Total 
Nitrogen  
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)
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Property Line
(HV‐C3)

Lahontan Standards1 N/A N/A  N/A  60 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
First Quarter WY 2010-2011

1010033 16:10 0.82 47.4 6.60 10.77 0.003 0.157 0.160 0.071 0.014 - - 9.39 1.2
101020 12:20 0.31 49.6 0.71 1.80 0.002 0.04 0.042 0.021 0.006 0.94 0.097 6.5 0
101117 12:45 0.5 57.9 0.65 1.20 0.001 0.061 0.062 0.017 0.001 - - 1.89 0
101216 12:45 0.209 63.70 0.85 0.80 0.009 0.064 0.073 0.016 0.004 - - -6.72 0

Second Quarter WY 2010-2011
110222 11:06 0.324 49.60 0.65 1.20 0.014 0.062 0.076 0.021 0.003 0.81 0.092 -9.89 0
110315 12:10 0.527 49.10 1.00 2.00 0.019 0.125 0.144 0.016 0.005 - - 0.11 0.9

Third Quarter WY 2010-2011
110414 12:50 0.78 55.80 0.98 1.40 0.024 0.092 0.116 0.016 0.003 1.1 0.21 -5.89 0.3
110426 13:00 0.77 54.40 1.10 2.80 0.039 0.092 0.131 0.015 0.004 - - -0.89 0.1
110503 13:20 1.87 50.80 2.50 4.80 0.047 0.104 0.151 0.021 0.007 - - 4.11 0
110510 12:45 3.58 44.70 13.00 29.20 0.056 0.179 0.235 0.077 0.006 - - -3.22 0.3
110524 13:30 4.85 42.30 10.10 20.00 0.043 0.158 0.201 0.060 0.007 0.59 0.76 1.5 0
110531 13:30 3.61 42.10 4.50 7.60 0.033 0.108 0.141 0.029 0.002 - - 0.28 0.3
110614 13:00 10.84 39.50 9.50 34.00 0.022 0.265 0.287 0.091 0.006 - - 7.61 0
110622 13:00 18.71 32.50 101.00 218.33 0.039 0.361 0.400 0.150 0.014 0.38 2.5 12.39 0
110628 13:00 21.38 32.60 11.00 27.60 0.046 0.21 0.256 0.076 0.002 - - 11.39 0

Fourth Quarter WY 2010-2011
110705 13:15 19.71 32.50 6.75 15.60 0.051 0.148 0.199 0.031 0.005 - - 14.1 0

110720 13:50 10.33 -4 1.15 4.80 0.024 0.099 0.123 0.028 -4 0.48 -4 11.3 0

110823 13:00 2.42 -4 0.78 2.00 0.011 0.059 0.070 0.018 -4 0.46 -4 12.6 0

110913 13:20 2.37 -4 0.80 1.20 0.005 0.062 0.067 0.019 -4 0.48 -4 8.8 0

Minimum 0.21 32.50 0.65 0.80 0.001 0.040 0.042 0.015 0.001 0.38 0.09 - ‐
Maximum 21.38 63.70 101.00 218.33 0.056 0.361 0.400 0.150 0.014 1.10 2.50 - ‐
Mean 5.47 46.53 9.14 20.37 0.026 0.129 0.154 0.042 0.006 0.66 0.73 - -
Median 2.37 48.25 1.15 4.80 0.024 0.104 0.141 0.021 0.005 0.54 0.21 - ‐
Std Error 7.14 9.29 22.63 49.13 0.018 0.081 0.092 0.036 0.004 0.26 1.03 - -
1Standards are annual averages for the receiving waters of Trout Creek.  
2Standards are for receiving waters of Trout Creek, 90th Percentile.
3Storm Event
4Amended Monitoring and Reporting Program no longer requires sampling of this constiutent.

Total Iron 
(mg/L)

Average 
Temperature 

(Deg C)

Annual Summary

Table A-3: Heavenly Mountain Resort water year 2010/2011 water quality monitoring data from station HV-C3, Heavenly Valley Creek at the Property Line. This station is located just above the Forest Service 
property line and subdivision development at an elevation of 6,620 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment 2      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)
Precipitation (in)

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)
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California Parking Lot
(HV‐C4)

Lahontan Standards** N/A N/A 200.0 60.00 N/A N/A 5.000 1.000 N/A 0.2 40.0 4.0 N/A N/A N/A N/A N/A N/A N/A

051010 1550 0.12 246.0 140.0 64.00 0.297 0.247 0.544 0.448 0.006 100 <2.0 6.1 <0.010 0.188 - - ND
051201*** 1640 0.81 219.0 27.0 64.50 0.044 0.426 0.470 0.175 0.007 68 <5.0 2.9 0.0053 0.026 - - ND
051222*** 1605 0.48 187.0 17.0 35.33 0.061 3.296 3.357 0.119 0.008 38 <5.0 1.4 0.0033 0.013 - - ND

First Quarter-2006
060215 1140 0.05 560 15.0 8.40 0.428 0.272 0.700 0.081 0.014 138 5.1 - <0.0025 0.137 - - ND

060227*** 1605 0.74 490 125.0 454.00 0.055 1.776 1.831 0.901 0.009 110 14 5.1 0.012 0.007 - - ND
060309 1540 0.23 1212 27.00 31.50 0.378 0.446 0.824 0.141 0.008 310 <5.0 3.1 <0.0025 0.095 - - ND
060322 1215 0.06 1001 47.00 65.20 0.373 0.657 1.030 0.221 0.004 260 <5.0 - <0.010 0.110 - - ND

Second Quarter-2006
060405 1500 0.30 538 23.00 20.80 0.264 0.397 0.661 0.096 0.011 120 <5.0 - <0.0025 0.048 - - ND -2.0 0
060418 1223 0.74 613 25.00 30.40 0.371 0.591 0.962 0.191 0.008 150 <5.0 - <0.0025 0.069 - - ND -6.0 0.5

060425*** 1745 3.04 280 83.00 286.00 0.140 1.758 1.898 0.749 0.009 65 12 10.0 0.0100 0.004 - - ND 1.0 0.2
060509 1445 1.15 233 425.00 2484.72 0.396 3.115 3.511 2.822 0.019 47 <5.0 24.0 0.0230 0.029 - - ND 5.0 0

060521*** 1715 0.84 297 24.00 30.00 0.311 0.332 0.643 1.120 0.022 65 <5.0 3.1 <0.010 0.042 - - ND 7.0 0.2
060523 1515 0.48 287 125.00 487.00 0.302 1.462 1.764 0.758 0.021 61 <5.0 5.1 0.0083 0.038 - - ND 1.0 0
060606 1445 0.29 334 10.10 4.40 0.338 0.215 0.553 0.087 0.019 50 <5.0 2.0 <0.0025 0.081 - - ND 11.0 0
060620 1445 0.28 0.313 13.00 4.80 0.316 0.202 0.518 0.610 0.019 63 <5.0 2.0 - 0.076 - - ND 11.0 0

Third Quarter-2006
060704 1500 0.22 304 13.00 4.80 0.304 0.185 0.489 0.60 0.016 57 <5.0 2.0 <0.010 0.080 - - ND 12.7 0.0
060718 1455 0.26 323 10.10 3.20 0.331 0.178 0.509 0.92 0.025 57 <5.0 2.0 <0.010 0.090 - - ND 17.0 0.2
060801 1625 0.08 341 9.80 4.80 0.280 0.152 0.432 0.075 0.024 65 <5.0 1.9 <0.010 0.091 - - ND 9.1 0.0
060815 1422 0.05 324 10.10 7.40 0.274 0.462 0.736 0.087 0.017 64 <5.0 - <0.0025 0.108 - - ND 10.9 0.0
060926 1435 0.09 377 19.00 13.60 0.285 0.2 0.485 0.115 0.015 73 <5.0 - <0.0025 0.370 - - ND 8.8 0.0

Min 0.05 0.31 9.80 3.20 0.044 0.152 0.432 0.075 0.004 38.00 <5.0 1.40 0.00 0.004 - - - - -
Max 3.04 1212.00 425.00 2484.72 0.428 3.296 3.511 2.822 0.025 310.00 14.00 24.00 0.02 0.370 - - - - -

Mean 0.52 408.32 59.41 205.24 0.277 0.818 1.096 0.516 0.014 98.05 3.61 5.05 - 0.085 - - - - -
Median 0.29 323.50 23.50 30.20 0.303 0.412 0.681 0.206 0.015 65.00 2.50 3.00 - 0.078 - - - - -

Std Error 0.67 278.51 95.92 556.01 0.114 0.961 0.923 0.642 0.007 71.28 3.30 5.93 - 0.081 - - - - -
90th Per - - - 457.30 - - - - - - - - - - - - - - -

ND=Non-detected below indicated detection limit (50 ug/L)
*Chloride standards are from the LRWQCB and were set in the 1996 Heavenly Master Plan Collection and Monitoring Agreement.  The suspended sediment standard is a not to exceed 90th percentile value from Board Order R6T-2003-0032
** Standards are maximum concentration for discharge to Land Treatment.
***Storm Event

Temp (C)Time Discharge (cfs)
Specific 

Conductivity 
(mmhos)

Dissolved 
Ammonia 

NH4 (mg/L)

Turbidity 
(ntu)

Suspended 
Sediment       
(mg/L)*

Total 
Nitrite/ 
Nitrate 
(mg/L)

Total 
Kjeldahl N 

(mg/L)

Annual 
Summary

Date
Average 

Temperature (Deg 
C)

Precipitation (in)

Table A-4

TPH 
(mg/L)

Total Iron 
(mg/L)

Total 
Lead 

(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)* pH

Heavenly Ski Resort water year 2006 water quality monitoring data from Bijou Park Creek below California Parking Lot. This station is located 1/4 miles below the culvet outlet draining the parking lot off of Wildwood 
Avenue at an elevation of 6,530 feet.

Fourth Quarter-2005

Total 
Nitrogen    
(mg/L)

Oil and 
Grease 
(mg/L)
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California Parking Lot
(HV‐C4)

Lahontan Standards** N/A N/A 200.0 60.00 N/A N/A 5.000 1.000 N/A 0.2 40.0 4.0 N/A N/A N/A N/A N/A N/A N/A
Fourth Quarter-2006

061005*** 1155 0.69 452.0 820.0 2006.00 0.089 11.436 11.525 3.303 0.010 93 <5.0 31.0 0.19 0.135 - - ND 5.0 0.2
061017 1155 0.07 312.0 6.7 3.80 0.281 0.102 0.383 0.065 0.029 57 <5.0 2.0 <0.0025 0.059 - - ND 2.0 0.0

061103*** 1530 0.81 126.0 85.0 180.00 0.005 0.961 0.966 0.535 0.026 24 <5.0 4.4 0.0058 0.010 - - ND 3.0 0.4
061115 1320 0.15 363.0 11.5 8.99 0.270 0.243 0.513 0.162 0.011 71 <5.0 - <0.0025 0.117 - - ND 1.0 0.0
061212 1405 0.22 607.0 23.0 24.00 0.226 0.388 0.614 0.176 0.007 160 <5.0 - <0.0025 0.039 - - ND -2.0 0.3

First Quarter-2007
070321 1315 0.23 519.0 18.0 12.00 0.261 0.319 0.580 0.092 0.008 120 1.7 2.8 <0.010 0.103 - - ND -0.3 0.1

Second Quarter-2007
070412 1230 0.24 626.0 30.0 41.00 0.297 0.459 0.756 0.167 0.014 150 <1.5 - <0.010 0.008 - - ND -3.0 0.2
070501 1455 0.38 236.0 32.0 66.60 0.254 0.394 0.648 0.248 0.03 47 1.6 - <0.010 0.050 - - ND 8.0 0.0
070516 1146 0.18 362.0 18.0 6.80 0.423 0.402 0.825 0.081 0.021 72 <1.5 2.7 <0.010 0.092 - - ND 10.0 0.0
070607 1145 0.12 353.0 8.8 4.80 0.428 0.249 0.677 0.055 0.009 75 2.6 - <0.010 0.086 - - ND -2.0 0.2

Third Quarter-2007
070711 1315 0.09 336.0 15.0 5.60 0.343 0.273 0.616 0.070 0.011 65 <1.5 - <0.010 0.120 - - ND 15.1 0.0
070809 1140 0.06 325.0 3.5 4.20 0.291 0.160 0.451 0.060 0.011 65 <1.5 1.8 <0.010 0.078 - - ND 12.0 0.0
070905 1200 0.10 320.0 9.1 2.60 0.293 0.217 0.510 0.058 0.012 67 <1.5 - <0.0025 0.078 - - ND 11.0 0.0

Min 0.06 126.00 3.50 2.60 0.005 0.102 0.383 0.055 0.007 24.0 <1.5 1.80 <0.0025 0.008 - - - - -
Max 0.81 626.00 820.00 2006.00 0.428 11.436 11.525 3.303 0.030 160.0 2.600 31.00 0.190 0.135 - - - - -

Mean 0.26 379.77 83.12 182.03 0.266 1.200 1.466 0.390 0.015 82.0 1.704 7.45 - 0.075 - - - - -
Median 0.18 353.00 18.00 8.99 0.281 0.319 0.616 0.092 0.011 71.0 1.700 2.75 - 0.078 - - - - -

Std Error 0.24 140.34 222.39 550.21 0.116 3.083 3.026 0.885 0.008 39.3 0.843 11.57 - 0.040 - - - - -
90th Percentile - - 157.32 - - - - - - - - - - - - - - -

ND=Non-detected below indicated detection limit (50 ug/L)
*Chloride standards are from the LRWQCB and were set in the 1996 Heavenly Master Plan Collection and Monitoring Agreement. The suspended sediment standard is a not to exceed 90th percentile value from Board Order R6T-2003-0032
** Standards are maximum concentration for discharge to land treatment.
***Storm Event

Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)
pH

Dissolved 
Ammonia 

NH4 (mg/L)

Turbidity 
(ntu)

Suspended 
Sediment    
(mg/L)*

Total 
Nitrite/ 
Nitrate 
(mg/L)

Total 
Kjeldahl 
N (mg/L)

Annual 
Summary

Average 
Temperature 

(Deg C)

Precipitation 
(in)

Table A-4

TPH 
(mg/L)

Total Iron 
(mg/L)

Total 
Lead 

(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive 
P (mg/L)

Chloride 
(mg/L)*Date

Heavenly Ski Resort water year 2007 water quality monitoring data from Bijou Park Creek below California Parking Lot. This station is located 1/4 miles below the culvert outlet draining 
the parking lot off of Wildwood Avenue at an elevation of 6,530 feet.

Total 
Nitrogen  
(mg/L)

Oil and 
Grease 
(mg/L)

Temp (C)Time
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California Parking Lot
(HV‐C4)

Lahontan Standards** N/A N/A 200.0 60.00 N/A N/A 5.000 1.000 N/A 0.2 40.0 4.0 N/A N/A N/A N/A N/A N/A N/A
Fourth Quarter-2007

071023 1245 0.02 361 7.4 3.40 0.302 0.223 0.525 0.055 0.012 88.0 <5.0 1.2 <0.010 0.095 - - ND 10.9 0.0
071120 1300 0.06 372 6.0 4.80 0.308 0.133 0.441 0.048 0.010 71.0 <5.0 - <0.010 0.111 - - ND 2.1 0.0

First Quarter-2008
080104*** 1000 1.61 3200 28.0 410.00 0.019 2.694 2.713 1.53 0.005 960.0 12 6.8 <0.010 0.347 - - ND 0.0 0.0

080228 1245 0.27 1442 38.0 145.16 0.152 0.746 0.898 0.407 0.002 430.0 14 6.3 <0.010 0.031 - - ND 3.3 0.0
080324 1245 0.33 525 24.0 14.50 0.273 0.479 0.752 0.115 0.008 130.0 - 3.2 <0.010 0.116 - - ND 2.1 0.0

Second Quarter-2008
080414 1123 0.27 380 9.8 10.50 0.265 0.215 0.480 0.073 0.020 47.0 <1.5 - <0.010 0.082 - - ND 7.8 0.0
080505 1150 0.28 383 5.5 3.60 0.897 0.339 1.236 0.062 0.015 69.0 <1.5 - <0.010 0.090 - - ND 3.1 0.1
080509 1130 0.21 371 8.1 4.00 0.832 0.279 1.111 0.047 0.013 87.0 <1.5 - <0.010 0.105 - - ND 3.4 0.0
080516 1150 0.24 305 7.2 9.20 0.560 0.235 0.795 0.076 0.023 53.0 <1.5 - <0.010 0.060 - - ND 9.7 0.0

080523*** 830 0.28 381 18.0 20.00 0.474 0.557 1.031 0.123 0.034 84.0 <1.5 1.7 <0.010 0.080 - - ND -1.4 0.1
080529 1140 0.20 414 6.5 3.60 0.672 0.151 0.823 0.054 0.014 100.0 <1.5 - <0.010 0.096 - - ND 1.2 0.0
080612 1120 0.11 375 9.5 3.60 0.734 0.236 0.970 0.057 0.009 83.0 <1.5 1.9 <0.010 0.106 - - ND 6.4 0.0

Third Quarter-2008
080707 1135 0.13 353 18.0 12.40 0.850 0.346 1.196 0.183 0.007 78.0 <1.5 - <0.010 0.048 - - ND 15.2 0.0

080714*** 1545 0.97 506 975.0 2796.00 0.619 15.608 16.227 10.093 0.004 50.0 7.3 200.0 0.013 0.631 - - ND 14.8 0.5
080817*** 1705 0.51 306 78.0 338.00 0.577 1.086 1.663 1.086 0.015 44.0 3.5 6.1 <0.010 0.030 - - ND 16.8 0.2

080818 1135 0.08 329 4.2 4.80 0.380 0.164 0.544 0.045 0.007 60.0 1.9 2.0 <0.010 0.090 - - ND 14.3 0.0
080915 1125 0.09 327 13.0 8.00 0.415 0.166 0.581 0.057 0.007 29.0 2.2 - <0.010 0.061 - - ND 13.9 0.0

Min 0.02 305.00 4.20 3.40 0.019 0.133 0.441 0.045 0.002 29.00 1.50 1.20 0.010 0.03 - - - - -
Max 1.61 3200.00 975.00 2796.00 0.897 15.608 16.227 10.093 0.034 960.00 14.00 200.00 0.013 0.63 - - - - -

Mean 0.33 607.65 73.89 223.03 0.490 1.392 1.882 0.830 0.012 144.88 - 25.47 - 0.13 - - - - -
Median 0.24 375.00 9.80 9.20 0.474 0.279 0.898 0.073 0.010 78.00 - 3.20 - 0.09 - - - - -

Std Error 0.40 718.29 232.91 674.38 0.257 3.715 3.737 2.423 0.008 228.53 - 65.49 - 0.15 - - - - -
90th Percentile - - 120.128 - - - - - - - - - - - - - - -
ND=Non-detected below indicated detection limit (50 ug/L)
*Chloride standards are from the LRWQCB and were set in the 1996 Heavenly Master Plan Collection and Monitoring Agreement. 
** Standards are maximum concentration for discharge to land treatment.
***Storm Event

Total 
Lead 

(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride 
(mg/L)*

Turbidity 
(ntu)

Suspended 
Sediment    
(mg/L)*

Total 
Nitrite/ 
Nitrate 
(mg/L)

Total 
Kjeldahl 
N (mg/L)

Annual 
Summary

Average 
Temperature 

(Deg C)
Date

Heavenly Mountain Resort water year 2008 water quality monitoring data from station HV-C4, Bijou Park Creek below California Parking Lot. This station is located 1/4 miles below the culvert 
outlet draining the parking lot off of Wildwood Avenue at an elevation of 6,530 feet.

Total 
Nitrogen  
(mg/L)

Oil and 
Grease 
(mg/L)

Temp (C)Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)
pH

Dissolved 
Ammonia 

NH4 (mg/L)

Precipitation 
(in)

Table A-4

TPH 
(mg/L)

Total Iron 
(mg/L)
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California Parking Lot
(HV‐C4)

Lahontan Standards2
N/A N/A 20.0 65 N/A N/A 0.5 0.1 N/A 3.0 2.0 0.5 N/A N/A N/A N/A N/A N/A N/A

Fourth Quarter-2008 .
081027 1140 0.02 400.0 4.8 6.00 0.042 1.156 1.198 4.993 3 4.883 58.0 2.5 2.1 <0.0025 0.003 - - ND 7.3 0.0
081124 1140 0.07 362.0 9.3 3.20 0.292 0.266 0.558 0.041 0.006 59.0 <1.5 - <0.010 0.084 - - ND 3.1 0.0
081222 1230 0.03 630.0 9.1 9.60 0.240 0.225 0.465 0.042 0.004 160.0 2.4 - <0.010 0.065 ND -0.7 0.6

First Quarter-2009
090122 4 0845 0.40 902.0 350.0 230.00 0.286 1.780 2.066 0.930 0.003 280.0 11.0 3.3 <0.010 0.036 - - ND 3.1 0.0
090127 1120 0.06 590.0 9.8 2.40 0.468 0.296 0.764 0.062 0.001 150.0 <1.5 - <0.010 0.112 - - ND -10.1 0.0

090223 4 0930 0.98 1368.0 978.0 823.33 0.038 3.005 3.043 2.717 0.002 430.0 31.0 4.6 <0.010 0.023 - - ND 0.8 0.4
090302 4 0930 0.92 284.0 45.0 126.67 0.056 0.220 0.276 0.404 0.007 74.0 5.4 4.6 <0.010 0.004 - - ND 1.0 1.4
090317 1140 0.28 420.0 19.0 24.00 0.226 0.358 0.584 0.104 0.002 110.0 1.1 2.6 <0.010 0.048 - - ND 0.9 0.0

Second Quarter-2009
090413 1130 0.16 388.0 8.41 7.91 0.328 0.282 0.610 0.100 0.013 90.0 <1.0 2.5 <0.010 0.106 - - ND 2.0 0.1
090508 1145 0.09 395.0 11.0 9.20 0.477 0.227 0.704 0.054 0.012 91.0 <1.0 - <0.010 0.105 - - ND 6 0
090515 1130 0.06 441.0 10.0 9.60 0.519 0.315 0.834 0.085 0.006 110.0 <1.0 - <0.010 0.099 - - ND 5.9 0
090521 1135 0.12 433.0 10.1 6.00 0.494 0.206 0.700 0.069 0.009 100.0 <1.0 - <0.010 0.116 - - ND 9.5 0
090528 1125 0.05 431.0 11.2 6.40 0.493 0.220 0.713 0.057 0.011 100.0 1.1 6.8 <0.010 0.099 - - ND 10.7 0
090609 1130 0.03 392.0 9.15 8.80 0.455 0.332 0.787 0.080 0.014 94.0 2.6 - <0.010 0.102 - - ND 6.11 0

Third Quarter-2009
090707 1200 0.01 363.0 10.00 8.00 0.590 0.173 0.763 0.061 0.002 76.0 <1.0 3.0 <0.010 0.077 ND 10.2 0
090818 1120 0.06 286.0 8.75 7.20 0.343 0.124 0.467 0.055 0.005 54.0 <1.0 - <0.010 0.048 ND 14.2 0
090915 1150 0.02 283.0 4.92 3.20 0.296 0.097 0.393 0.050 0.003 0.4 <1.0 1.5 <0.010 0.069 ND 7 0

Min 0.01 283.00 4.80 2.40 0.038 0.097 0.276 0.041 0.001 0.44 1.00 1.50 0.0025 0.003 - - - - -
Max 0.98 1368.00 978.00 823.33 0.590 3.005 3.043 2.717 4.883 430.00 31.00 6.80 0.010 0.116 - - - - -

Mean 0.20 492.24 88.74 75.97 0.332 0.546 0.878 0.307 0.293 119.79 - 3.44 - 0.070 - - - - -
Median 0.06 400.00 10.00 8.00 0.328 0.266 0.704 0.066 0.006 94.00 - 3.00 - 0.077

Std Error 0.30 271.65 243.49 201.55 0.173 0.764 0.686 0.681 1.183 99.34 - 1.63 - 0.038 - - - - -
90th Percentile - - 168.00 - - - - - - - - - - - - - - -
ND=Non-detected below indicated detection limit (50 ug/L)
1 Chloride standards are from Table 3, LRWQCB WDID No. 6A090033000 (Lake Tahoe Receiving Water Limits).  Total Dissolved Solids shall not exceed the 90th percentile.
2 Standards are maximum concentration for discharge to surface waters, effective November 30, 2008.  Suspended Sediment Limits based on the 90th Percentile of receiving waters to Lake Tahoe.
3 The phosphorus level measured on 10/27/08 was likely due to a sampling error and will not be included in annual statistics.
4 Storm Event

Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)
pH

Dissolved 
Ammonia 

NH4 (mg/L)

Total Nitrite/ 
Nitrate 
(mg/L)

Total 
Kjeldahl N 

(mg/L)

Turbidity 
(ntu)

Suspended 
Sediment1     

(mg/L)

Annual 
Summary

Average 
Temperature 

(Deg C)
Date

Heavenly Mountain Resort water year 2009 water quality monitoring data from station HV-C4, Bijou Park Creek below California Parking Lot. This station is located 1/4 miles below the culvert outlet 
draining the parking lot off of Wildwood Avenue at an elevation of 6,530 feet.

Total 
Nitrogen  
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Oil and 
Grease 
(mg/L)

Temp (C)Time Precipitation 
(in)

Table A-4

TPH 
(mg/L)

Total Iron 
(mg/L)

Total 
Lead 

(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Chloride1 

(mg/L)
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California Parking Lot
(HV‐C4)

Lahontan Standards1 N/A N/A 20.0 65 N/A N/A 0.5 0.1 N/A 3.0 2.0 0.5 N/A N/A N/A N/A N/A N/A N/A
First Quarter WY 2009-2010

091013 3 1000 0.34 151.0 19.00 26.00 1.436 0.014 1.450 0.341 0.014 21.0 1.8 4.0 <0.010 0.027 - - ND 3.11 0
091020 12:00 0.02 271.0 4.65 2.40 0.254 0.111 0.365 0.046 0.013 48.0 <1.0 1.1 <0.010 0.055 - - ND 1.3 0.5
091116 11:00 0.01 266.0 3.10 3.20 0.190 0.195 0.385 0.059 0.008 45.0 <1.0 1.8 <0.010 0.050 - - ND 1.3 0
091201 no samples taken in December 2009; low flow or no flow

Second Quarter WY 2009-2010
100101 no samples taken in Janurary 2010; low flow or no flow
100225 11:45 0.08 1667 80.0 176.67 0.244 1.235 1.479 0.616 0.004 540 17 6.4 <0.010 0.020 - - ND -2.78 0.5
100316 11:50 0.11 453.0 25.0 35.33 0.258 0.458 0.716 0.146 0.010 110 2.2 3.5 - 0.062 - - ND 3.61 0

Third Quarter WY 2009-2010
100427 11:20 0.14 275.0 11.0 18.33 0.243 0.336 0.579 0.119 0.029 54 1.3 2.2 <0.010 0.059 - - ND 5.28 0
100504 10:15 0.10 326.0 7.50 5.20 0.420 0.225 0.645 0.059 0.024 66 <1.0 2.6 <0.010 0.085 - - ND 4.78 0
100513 11:30 0.05 357.0 7.58 4.80 0.561 0.295 0.856 0.050 0.014 75 <1.0 2.1 <0.010 0.079 - - ND 2.16 0
100520 11:30 0.03 382.0 9.95 4.40 0.502 0.124 0.626 0.057 0.015 81 <1.0 2.3 <0.010 0.093 - - ND 4.22 0
100525 10:45 0.07 384.0 8.25 4.40 0.508 0.225 0.733 0.046 0.013 82 <1.0 2.0 <0.010 0.092 - - ND -1.00 0
100603 12:00 0.05 379.0 7.30 3.60 0.428 0.267 0.695 0.049 0.009 81 <1.0 4.8 <0.010 0.103 - - ND 7.50 0.1
100609 11:45 0.06 427.0 30.00 14.40 0.533 0.188 0.721 0.103 0.005 98 <1.0 5.3 <0.010 0.075 - - ND 9.72 0
100621 11:30 0.04 375.0 6.25 8.80 0.570 0.151 0.721 0.043 0.006 77 <1.0 2.4 <0.010 0.081 - - ND 7.00 0

Fourth Quarter WY 2009-2010
100726 4 12:45 0.02 298.0 7.0 7.83 0.548 0.261 0.809 0.058 0.011 53 1.2 2.2 <0.010 0.078 - - ND 14.6 0.3
100816 11:35 0.01 274.0 6.0 6.00 0.399 0.117 0.516 0.063 0.009 47 <1.0 0.18 <0.010 0.080 - - ND 12.1 0
100927 11:20 0.05 248.0 14.0 3.20 0.355 0.078 0.433 0.072 0.010 40 1.2 3.2 <0.010 0.047 - - ND 13.6 0

Min 0.01 151.00 3.10 2.40 0.190 0.014 0.365 0.043 0.004 21.0 <1.0 0.18 ND 0.020 - - - - -
Max 0.34 1667.00 80.00 176.67 1.436 1.235 1.479 0.616 0.029 540.0 17.00 6.40 <0.010 0.103 - - - - -

Mean 0.07 408.31 15.41 20.29 0.466 0.268 0.733 0.120 0.012 94.9 1.86 2.88 - 0.068 - - - - -
Median 0.05 341.50 7.92 5.60 0.424 0.210 0.706 0.059 0.011 70.5 0.50 2.35 - 0.077 - - - - -

Std Error 0.08 344.32 18.78 42.74 0.290 0.280 0.319 0.151 0.007 120.9 4.07 1.60 - 0.024 - - - - -
ND=Non-detected below indicated detection limit (50 ug/L)
1Standards are maximum concentration for discharge to surface waters, effective November 30, 2008.  Suspended Sediment Limits based on the 90th Percentile of receiving waters to Lake Tahoe.
2Chloride standards are from Table 3, LRWQCB WDID No. 6A090033000 (Lake Tahoe Receiving Water Limits).  
3Storm Event
4Sample collected on a different day than other samples due to scheduled vault cleaning.

Table A-4 Heavenly Mountain Resort water year 2009/2010 water quality monitoring data from station HV-C4, Bijou Park Creek below California Parking Lot. This station is located 1/4 miles below the culvert outlet draining 
the parking lot off of Wildwood Avenue at an elevation of 6,530 feet.
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California Parking Lot
(HV‐C4)

Lahontan Standards1
N/A N/A 20.0 65 N/A N/A 0.5 0.1 N/A 3.0 2.0 0.5 N/A N/A N/A N/A N/A N/A N/A

First Quarter WY 2010-2011
101003 3 15:30 0.35 122.8 9.50 8.40 0.017 0.554 0.571 0.208 0.081 1.4 2.7 1.4 <0.010 0.023 - - ND 9.39 1.2
101020 11:00 0.07 272.0 3.51 4.40 0.092 0.176 0.268 0.072 0.015 48 1.0 1.3 <0.010 0.055 - - ND 6.5 0

101024 3 11:20 2.60 54.2 12.00 39.33 0.010 0.362 0.372 0.167 0.050 8.9 2.8 1.7 <0.010 0.008 - - ND 1.78 0.4
101117 11:40 0.06 278.0 5.80 2.40 0.183 0.222 0.405 0.044 0.010 47 1.0 1.4 <0.010 0.065 - - ND 1.89 0
101216 11:15 0.08 385.0 5.00 5.20 0.257 0.249 0.506 0.041 0.009 85 <1.0 2.0 <0.010 0.057 - - ND -6.72 0

1012183,4
9:30 1.24 600 120 28 0.056 0.47 0.526 0.052 0.20 160 4.9 4.3 <0.010 0.062 - - ND -1.28 1.4

Second Quarter WY 2010-2011
110222 15:45 0.21 953.0 33.00 45.33 0.203 0.773 0.976 0.184 0.003 270 6.1 3.2 <0.010 0.178 - - ND -9.89 0
110315 16:00 0.42 374.0 42.00 39.17 0.181 0.556 0.737 0.144 0.007 90 2.0 3.2 <0.0025 0.132 - - ND 0.11 0.9

Third Quarter WY 2010-2011
110414 11:30 0.21 345.0 32.00 38.67 0.440 0.529 0.969 0.103 0.004 110 2.7 3.0 <0.0025 0.038 - - ND -5.89 0.3

110419 3 13:00 0.61 342.0 35.00 42.67 0.437 0.567 1.004 0.151 0.005 77 3.5 2.7 <0.0025 0.039 - - ND 0.5 0
110426 11:30 0.42 376.0 9.75 8.67 0.733 0.312 1.045 0.056 0.010 87 <1.0 2.2 <0.0025 0.064 - - ND -0.89 0.1
110503 11:45 0.50 325.0 11.15 10.67 0.629 0.397 1.026 0.078 0.016 69 <1.0 2.0 <0.0025 0.053 - - ND 4.11 0
110510 11:15 0.43 303.0 6.00 9.33 0.537 0.384 0.921 0.066 0.025 64 2.5 1.8 <0.0025 0.026 - - ND -3.22 0.3
110524 11:50 0.47 308.0 9.98 6.00 0.488 0.256 0.744 0.057 0.017 63 <1.5 1.9 <0.0025 0.055 - - ND 1.5 0
110531 11:30 0.39 325.0 9.75 4.40 0.427 0.284 0.711 0.057 0.016 65 <1.0 2.0 <0.0025 0.073 - - ND 0.28 0.3
110614 11:15 0.30 325.0 7.50 6.40 0.354 0.273 0.627 0.062 0.012 63 <1.0 1.9 <0.0025 0.054 - - ND 7.61 0
110622 11:00 0.76 313.0 9.70 7.20 0.349 0.255 0.604 0.049 0.010 65 1.0 2.1 0.014 5 0.066 - - ND 12.39 0
110628 11:20 0.28 325.0 12.00 6.40 0.378 0.248 0.626 0.066 0.006 67 <1.0 2.5 <0.0025 0.034 - - ND 11.39 0

Fourth Quarter WY 2010-2011
110705 11:20 0.18 338.0 10.50 6.80 0.353 0.100 0.453 0.054 0.005 70 <1.0 2.2 <0.0025 0.043 - - ND 14.1 0

110720 11:30 0.21 -6
5.50 6.40 0.309 0.189 0.498 0.055 -6 67 -6 -6 -6 -6

- - ND 11.3 0

110823 10:45 0.13 -6
10.00 4.80 0.269 0.143 0.412 0.060 -6 52 -6 -6 -6 -6

- - ND 12.6 0

110913 11:05 0.13 -6
12.00 12.40 0.241 0.215 0.456 0.111 -6 49 -6 -6 -6 -6

- - ND 8.8 0

Min 0.06 54.20 3.51 2.40 0.010 0.100 0.268 0.041 0.003 1.40 1.00 1.30 <0.0025 0.008 - - - - -
Max 2.60 953.00 120.00 45.33 0.733 0.773 1.045 0.208 0.200 270.00 6.10 4.30 0.014 0.178 - - - - -

Mean 0.46 350.74 18.71 15.59 0.316 0.342 0.657 0.088 0.026 76.29 1.81 2.25 - 0.059 - - - - -
Median 0.32 325.00 9.99 7.80 0.329 0.279 0.615 0.064 0.010 66.00 1.00 2.00 - 0.055 - - - - -

Std Error 0.55 180.59 25.10 15.02 0.190 0.170 0.240 0.050 0.046 53.55 1.65 0.75 - 0.038 - - - - -
ND=Non-detected below indicated detection limit (50 ug/L)
1Standards are maximum concentration for discharge to surface waters, effective November 30, 2008.  Suspended Sediment Limits based on the 90th Percentile of receiving waters to Lake Tahoe.
2Chloride standards are from Table 3, LRWQCB WDID No. 6A090033000 (Lake Tahoe Receiving Water Limits).  Total Dissolved Solids shall not exceed the 90th percentile.
3Storm Event
4Sample held beyond the acceptable hold times (Dissolved Orthophosphate as P, Nitrate as Nitrogen, Nitrite as Nitrogen, and Turbidity were effected).
5Reported value is estimated; The sample matrix interfered with the analysis. 
6Amended Monitoring and Reporting Program no longer requires sampling of this constiutent.

Table A-4 Heavenly Mountain Resort water year 2010/2011 water quality monitoring data from station HV-C4, Bijou Park Creek below California Parking Lot. This station is located 1/4 miles below the culvert 
outlet draining the parking lot off of Wildwood Avenue at an elevation of 6,530 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment1       

(mg/L)

Total 
Nitrite/ 
Nitrate 
(mg/L)

Total 
Kjeldahl 
N (mg/L)

Precipitation 
(in)

Total 
Lead 

(mg/L)

Dissolved 
Ammonia 

NH3 (mg/L)
Temp (C) pH TPH 

(mg/L)

Annual 
Summary

Average 
Temperature 

(Deg C)

Total 
Nitrogen  
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive 
P (mg/L)

Chloride2 

(mg/L)

Oil and 
Grease 
(mg/L)

Total Iron 
(mg/L)
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Hidden Valley Creek
(HV‐H5)

Lahontan Standards* N/A N/A N/A 60.00 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A

051010 1645 0.84 51.3 0.45 0.71 0.001 0.036 0.037 0.029 0.011 - - 1.44 0
051123 1600 0.49 53.6 0.39 0.40 0.003 0.045 0.048 0.027 0.009 0.47 0.049 5.05 0

First Quarter-2006
060216 1620 0.38 57.0 1.25 1.23 0.001 0.079 0.080 0.051 0.010 - - -13.0 0.3
060308 1645 1.34 55.6 1.90 1.40 0.003 0.097 0.100 0.021 0.009 0.71 0.13 -7.0 0
060315 1545 0.49 56.8 1.80 0.80 0.005 0.071 0.076 0.028 0.009 - - -10.0 1.0
070412 1515 1.12 57.1 1.20 0.80 0.004 0.066 0.070 0.025 0.010 - - -3.0 0
060330 1530 1.76 57.4 0.86 0.67 0.003 0.097 0.100 0.037 0.010 - - -8.0 0.1

Second Quarter-2006
060406 1530 2.08 56.5 1.60 1.07 0.003 0.096 0.099 0.029 0.003 - - -6.0 0.0
060412 1530 2.43 55.1 1.25 1.60 0.002 0.112 0.114 0.032 0.002 - - -1.0 0.1
060419 1530 2.01 53.8 2.50 1.47 0.004 0.122 0.126 0.019 0.004 - - -2.0 0.1
060426 1545 2.78 53.2 2.10 2.60 0.003 0.149 0.152 0.025 0.003 - - 1.0 0.2
060503 1500 3.97 43.7 2.10 3.20 0.007 0.148 0.155 0.031 0.011 - - 5.0 0.0
060510 1500 5.45 36.1 2.10 5.00 0.008 0.135 0.143 0.026 0.009 0.79 0.19 6.0 0.0
060517 1436 11.74 24.6 6.20 33.20 0.011 0.460 0.471 0.066 0.014 - - 9.0 0.0
060524 1650 13.30 21.0 1.70 6.40 0.005 0.130 0.135 0.024 0.011 - - 4.0 0.0
060531 1530 9.61 23.2 1.25 5.20 0.004 0.130 0.134 0.033 0.009 - - 6.0 0.2
060607 1600 19.39 15.2 16.00 64.00 0.003 0.956 0.959 0.121 0.013 - - 12.0 0.0
060614 1530 11.20 18.1 1.90 6.80 0.001 0.102 0.103 0.027 0.009 - - 1.0 0.0
060621 1545 4.83 18.27 1.30 4.00 0.001 0.074 0.075 0.019 0.010 - - 12.0 0.0
060628 1425 5.86 21.8 1.20 0.80 0.002 0.062 0.064 0.021 0.011 - - 17.0 0.0

Third Quarter-2006
060705 1655 5.95 24.5 1.00 2.40 0.002 0.066 0.068 0.018 0.01 - - 11.9 0.0
060712 1545 4.24 29.7 0.09 1.20 0.004 0.050 0.054 0.031 0.011 - - 12.7 0.0
060719 1545 2.64 33.8 0.79 0.60 0.003 0.049 0.052 0.023 0.012 - - 16.9 0.0
060726 1545 3.19 36.3 0.68 1.40 0.006 0.058 0.064 0.033 0.0013 - - 17.0 0.0
060802 1600 2.10 25.9 0.64 1.40 0.006 0.049 0.055 0.018 0.0012 1.4 0.06 9.2 0.0
060809 1530 1.75 41.5 0.95 0.40 0.006 0.052 0.058 0.022 0.0013 - - 10.1 0.0
060816 1530 1.44 43.4 0.60 1.08 0.006 0.084 0.090 0.027 0.0013 - - 9.4 0.0
060927 1410 1.02 52.3 0.45 0.67 0.003 0.056 0.059 0.021 0.0012 - - 9.7 0.0

Minimum 0.38 15.23 0.09 0.40 0.001 0.036 0.037 0.018 0.001 0.470 0.049 - -
Maximum 19.39 57.40 16.00 64.00 0.011 0.956 0.959 0.121 0.014 1.400 0.190 - -
Average 4.41 39.88 1.94 5.38 0.004 0.130 0.134 0.032 0.008 0.843 0.107 - -
Median 2.54 42.45 1.25 1.40 0.003 0.082 0.085 0.027 0.009 0.750 0.095 - -

Std Error 4.63 15.10 2.98 13.03 0.002 0.180 0.180 0.020 0.004 0.396 0.066 - -
90th Percentile - - 6.52 - - - - - - - - -
*Standards are annual averages for the receiving waters of Trout Creek.  For Suspended Sediment, standards are for streams tributary to Lake Tahoe.  Suspended 

Annual Summary

Turbidity 
(ntu)

Table A-5:

Fourth Quarter-2005

Suspended 
Sediment        

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl 
N (mg/L)

Date Time Discharge (cfs) Total Iron 
(mg/L)

Heavenly Ski Resort water year 2006 water quality monitoring data from station 43-H5, Hidden Valley Creek baseline station. This station is located just above the confluence with Trout Creek, 
at an elevation of 6,680 feet.

Average 
Temperature (Deg 

C)

Precipitation 
(in)

Total 
Nitrogen  
(mg/L)

Chloride 
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Specific 
Conductivity 

(mmhos)
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Hidden Valley Creek
(HV‐H5)

Lahontan Standards* N/A N/A N/A 60.00 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2006

061019 1410 1.29 55.6 1.50 18.00 0.001 0.066 0.067 0.020 0.009 0.34 0.067 3.0 0.0
061116 1505 1.12 57.1 0.81 0.40 0.002 0.075 0.077 0.033 0.002 - - 5.0 0.0
061213 1505 0.99 55.4 0.59 0.53 0.004 0.075 0.079 0.028 0.011 - - 0.0 0.0

First Quarter-2007
070321 1730 0.98 61.8 2.3 0.89 0.010 0.092 0.102 0.040 0.015 0.82 0.17 -0.3 0.1

Second Quarter-2007
070412 1515 0.98 52.7 1.5 1.20 0.009 0.128 0.137 0.011 0.010 - - -3.0 0.2
070424 1624 1.10 51.7 1.2 1.00 0.004 0.107 0.111 0.021 0.010 - - 0.0 0.0
070501 1535 1.55 41.5 2.0 2.20 0.008 0.102 0.110 0.030 0.009 - - 8.0 0.0
070510 1525 1.25 37.6 1.5 2.40 0.006 0.130 0.136 0.034 0.009 0.56 0.12 9.0 0.0
070516 1530 2.92 29.7 1.1 4.20 0.005 0.106 0.111 0.029 0.008 - - 10.0 0.0
070607 1430 1.82 26.5 0.95 2.40 0.002 0.088 0.090 0.016 0.004 - - 7.0 0.2

Third Quarter-2007
070711 1615 0.80 41.6 1.20 0.60 0.008 0.106 0.114 0.026 0.015 - - 15.1 0.0
070809 1430 0.29 50.2 0.92 1.20 0.013 0.071 0.084 0.020 0.013 0.22 0.07 12.0 0.0
070905 1430 0.29 55.0 0.60 0.80 0.014 0.089 0.103 0.025 0.013 - - 11.0 0.0

Minimum 0.29 26.50 0.59 0.40 0.001 0.066 0.067 0.011 0.002 0.220 0.067 - -
Maximum 2.92 61.80 2.30 18.00 0.014 0.130 0.137 0.040 0.015 0.820 0.170 - -
Average 1.18 47.42 1.24 2.76 0.007 0.095 0.102 0.026 0.010 0.485 0.107 - -
Median 1.10 51.70 1.20 1.20 0.006 0.092 0.103 0.026 0.010 0.450 0.095 - -

Std Error 0.67 11.03 0.51 4.70 0.004 0.021 0.022 0.008 0.004 0.264 0.049 - -
90th Percentile - - 3.84 - - - - - - - - -

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Specific 
Conductivity 

(mmhos)

*Standards are annual averages for the receiving waters of Trout Creek.  For suspended sediment, standards are for streams tributary to Lake Tahoe.  

Annual 
Summary

Heavenly Ski Resort water year 2007 water quality monitoring data from station 43-H5, Hidden Valley Creek baseline station. This station is located just above the confluence with 
Trout Creek, at an elevation of 6,680 feet.

Average 
Temperature 

(Deg C)

Precipitation 
(in)

Total 
Nitrogen  
(mg/L)

Chloride 
(mg/L)

Table A-5:

Suspended 
Sediment       

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total Kjeldahl 
N (mg/L)Date Time Discharge 

(cfs)
Turbidity 

(ntu)
Total Iron 

(mg/L)
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Hidden Valley Creek
(HV‐H5)

Lahontan Standards* N/A N/A N/A 60.00 N/A N/A 0.190 0.015 N/A 0.15 0.03 N/A N/A
Fourth Quarter-2007

071023 1600 0.37 59.5 0.75 0.80 0.002 0.057 0.059 0.026 0.010 0.21 0.04 10.9 0.0
071120 1610 0.36 59.9 0.55 0.60 0.001 0.058 0.059 0.02 0.008 - - 2.1 0.0

First Quarter-2008
080227 1553 0.18 64.1 0.65 0.40 0.020 0.054 0.074 0.036 0.010 - - 3.3 0.0
080324 1420 0.54 59.1 2.10 1.20 0.021 0.084 0.105 0.022 0.009 2.40 0.11 2.1 0.0

Second Quarter-2008
070412 1340 1.36 53.1 2.10 4.80 0.036 0.200 0.236 0.031 0.012 - - 7.8 0.0
080505 1305 1.18 50.2 2.50 2.40 0.018 0.149 0.167 0.024 0.070 - - 3.1 0.1
080509 1420 1.17 46.3 1.50 2.40 0.018 0.165 0.183 0.025 0.080 - - 3.4 0.0
080516 1420 2.30 33.0 1.60 2.80 0.012 0.147 0.159 0.030 0.006 - - 9.7 0.0
080529 1340 2.12 27.3 0.85 0.40 0.005 0.073 0.078 0.018 0.007 - - 1.2 0.0
080612 1400 2.49 22.0 0.81 3.20 0.004 0.194 0.198 0.021 0.006 0.56 0.09 6.4 0.0

Third Quarter-2008
080707 1350 1.64 29.2 0.89 4.00 0.004 0.096 0.100 0.024 0.007 - - 15.2 0.0
080818 1410 0.45 44.5 0.61 0.80 0.015 0.093 0.108 0.023 0.013 0.80 0.082 14.3 0.0
080915 1400 0.25 50 0.60 1.40 0.017 0.090 0.107 0.024 0.012 - - 13.9 0.0

Minimum 0.18 22.00 0.55 0.40 0.001 0.054 0.059 0.018 0.006 0.210 0.044 - -
Maximum 2.49 64.10 2.50 4.80 0.036 0.200 0.236 0.036 0.080 2.400 0.110 - -
Average 1.11 46.02 1.19 1.94 0.013 0.112 0.126 0.025 0.019 0.993 0.082 - -
Median 1.17 50.00 0.85 1.40 0.015 0.093 0.107 0.024 0.010 0.680 0.088 - -

Std Error 0.83 13.43 0.69 1.43 0.010 0.051 0.057 0.004 0.026 0.969 0.028 - -
90th Percentile - - 3.84 - - - - - - - - -

Annual 
Summary

*Standards are annual averages for the receiving waters of Trout Creek.  For suspended sediment, standards are for streams tributary to Lake Tahoe.  

Total 
Nitrogen  
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive 
P (mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Table A-5: Heavenly Mountain Resort water year 2008 water quality monitoring data from station HV-H5, Hidden Valley Creek baseline station. This station is located just above the confluence 
with Trout Creek, at an elevation of 6,680 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment        

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl 
N (mg/L)

Precipitation 
(in)

Average 
Temperature 

(Deg C)
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Hidden Valley Creek
(HV‐H5)

Lahontan Standards1
N/A N/A 20 60 N/A N/A 0.19 0.015 N/A 0.15 0.03 N/A N/A

Fourth Quarter-2008
081027 1445 0.46 56.8 0.57 0.40 0.005 0.154 0.159 0.025 0.006 2.3 0.03 7.3 0.0
081124 1350 0.24 57.8 0.50 0.40 0.001 0.056 0.057 0.019 0.010 - - 3.1 0.0
081222 1520 0.26 59.8 0.65 0.40 0.003 0.049 0.052 0.024 0.008 - - -0.7 0.6

First Quarter-2009
090126 1405 0.25 59.4 0.98 1.20 0.011 0.072 0.083 0.032 0.009 - - -8.7 2.1

090302 2
1130 0.79 52.8 6.10 4.80 0.013 0.220 0.233 0.042 0.017 <1.0 0.44 1.0 1.4

070412 1406 0.45 62.0 0.83 0.40 0.008 0.097 0.105 0.027 0.011 <1.0 0.10 0.9 0.0
cond Quarter-2009

090413 1330 0.590 60.0 0.99 1.40 0.018 0.149 0.167 0.021 0.009 - - 2.0 0.1
090508 1410 0.42 42.3 2.20 4.40 0.012 0.141 0.153 0.025 0.008 - - 6 0
090515 1400 1.5 31.9 1.70 5.60 0.010 0.150 0.160 0.030 0.010 - - 5.9 0
090521 1335 3.65 22.1 2.50 11.20 0.008 0.205 0.213 0.046 0.007 - - 9.5 0
090528 1330 1.69 20.5 1.80 7.20 0.003 0.148 0.151 0.031 0.005 0.41 0.27 10.7 0
090609 1345 1.08 22.0 0.74 1.20 0.001 0.072 0.073 0.022 0.002 - - 6.11 0

Third Quarter-2009
090707 1540 0.34 29.9 0.64 3.20 0.001 0.061 0.062 0.026 0.008 0.40 0.08 10.2 0
090818 1405 0.18 40.5 0.60 2.00 0.010 0.046 0.056 0.024 0.008 - - 14.2 0
090915 1400 0.17 50.8 0.55 1.20 0.009 0.063 0.072 0.035 0.008 - - 7 0

Minimum 0.17 20.50 0.50 0.40 0.001 0.046 0.052 0.019 0.002 0.400 0.030 - -
Maximum 3.65 62.00 6.10 11.20 0.018 0.220 0.233 0.046 0.017 2.300 0.440 - -
Average 0.80 44.57 1.42 3.00 0.008 0.112 0.120 0.029 0.008 0.822 0.184 - -
Median 0.45 50.80 0.83 1.40 0.008 0.097 0.105 0.026 0.008 0.500 0.095 - -

Std Error 0.92 15.62 1.45 3.13 0.005 0.058 0.060 0.008 0.003 0.828 0.169 - -
90th Percentile - - 6.56 - - - - - - - - -

2 Storm Event

Annual 
Summary

Total 
Kjeldahl 
N (mg/L)

Date Time Discharge (cfs) Turbidity 
(ntu)

1 Standards are annual averages for the receiving waters of Trout Creek.  For Suspended Sediment, standards are for streams tributary to Lake Tahoe.  Suspended Sediment concentrations shall not exceed a 90th percentile value of 

Heavenly Mountain Resort water year 2009 water quality monitoring data from station HV-H5, Hidden Valley Creek baseline station. This station is located just above the confluence with Trout Creek, at an 
elevation of 6,680 feet.

Average 
Temperature (Deg 

C)
Precipitation (in)

Total 
Nitrogen  
(mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Total Phosphorus 
(mg/L)

Soluble 
Reactive P 

(mg/L)

Table A-5:

Suspended 
Sediment       

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Specific 
Conductivity 

(mmhos)
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Hidden Valley Creek
(HV‐H5)

Lahontan Standards1
N/A N/A 20 60 N/A N/A 0.19 0.015 N/A 0.15 0.03 N/A N/A

First Quarter WY 2009-2010
091013 2

13:00 0.30 56.4 10.20 54.40 0.002 0.971 0.973 0.200 0.042 0.75 0.01 3.11 0
091020 15:00 0.11 54.1 0.75 0.80 0.002 0.120 0.122 0.025 0.002 0.53 0.06 1.3 0.5
091116 13:10 0.13 54.8 0.32 0.80 0.003 0.055 0.058 0.027 0.007 - - 1.3 0
091201 no samples taken in December 2009; low flow or no flow

Second Quarter WY 2009-2010
100101 no samples taken in Janurary 2010; low flow or no flow
070412 16:00 0.09 66.8 1.30 5.20 0.012 0.155 0.167 0.029 0.005 0.26 0.12 -2.78 0.5
100316 15:48 0.14 65.70 0.87 1.60 0.011 0.105 0.116 0.025 0.010 - - 3.61 0

Third Quarter WY 2009-2010
100427 12:50 0.09 53.0 4.0 4.80 0.025 0.233 0.258 0.036 0.012 0.30 0.38 5.28 0
100505 14:15 0.14 53.1 4.25 5.60 0.018 0.186 0.204 0.031 0.009 - - 4.78 0
100513 16:30 0.35 46.40 2.50 4.40 0.003 0.160 0.163 0.026 0.005 - - 2.16 0
100520 13:55 0.55 41.40 1.80 2.80 0.011 0.171 0.182 0.030 0.011 - - 4.22 0
100525 13:30 0.36 40.20 1.75 3.60 0.008 0.163 0.171 0.027 0.010 - - -1.00 0
100603 14:15 1.04 28.30 4.75 26.00 0.014 0.524 0.538 0.069 0.005 - - 7.50 0.1
100609 15:30 5.31 18.35 6.25 26.80 0.006 0.301 0.307 0.062 0.008 - - 9.72 0
100621 15:45 2.34 21.70 0.95 5.00 0.001 0.145 0.146 0.018 0.006 - - 7.00 0

Fourth Quarter WY 2009-2010
100720 15:20 0.39 33.0 0.6 1.20 0.002 0.054 0.056 0.019 0.009 0.16 0.10 14.6 0
100816 15:30 0.75 37.5 0.42 2.00 0.006 0.067 0.073 0.027 0.008 - - 12.1 0
100927 9:04 0.38 54.60 0.63 2.00 0.007 0.058 0.065 0.029 0.007 - - 13.6 0

Minimum 0.09 18.35 0.32 0.80 0.001 0.054 0.056 0.018 0.002 0.160 0.010 - -
Maximum 5.31 66.80 10.20 54.40 0.025 0.971 0.973 0.200 0.042 0.750 0.380 - -
Average 0.78 45.33 2.58 9.19 0.008 0.217 0.225 0.043 0.010 0.400 0.134 - -
Median 0.36 49.70 1.53 4.00 0.007 0.158 0.165 0.028 0.008 0.300 0.100 - -

Std Error 1.33 14.61 2.71 14.52 0.007 0.233 0.233 0.044 0.009 0.238 0.144 - -

2Storm Event

Soluble 
Reactive P 

(mg/L)

Specific 
Conductivity 

(mmhos)

Suspended 
Sediment          

(mg/L)

Total Nitrite/Nitrate 
(mg/L)Date Turbidity 

(ntu)

Table A-5:

1Standards are annual averages for the receiving waters of Trout Creek.  For Suspended Sediment, standards are for streams tributaries to Lake Tahoe.  Suspended Sediment concentrations shall not exceed a 90th percentile 

Heavenly Mountain Resort water year 2009/2010 water quality monitoring data from station HV-H5, Hidden Valley Creek baseline station. This station is located just above the confluence with Trout 
Creek, at an elevation of 6,680 feet.

Average 
Temperature 

(Deg C)
Precipitation (in)

Total 
Nitrogen  
(mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Total 
Kjeldahl 
N (mg/L)

Time

Annual 
Summary

Discharge (cfs)
Total 

Phosphorus 
(mg/L)
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Hidden Valley Creek
(HV‐H5)

Lahontan Standards1
N/A N/A 20 60 N/A N/A 0.19 0.015 N/A 0.15 0.03 N/A N/A

First Quarter WY 2010-2011
101020 14:15 1.14 55.0 0.61 2.00 0.003 0.077 0.080 0.027 0.010 0.27 0.048 6.5 0
101117 14:30 0.64 52.5 1.25 4.00 0.001 0.129 0.130 0.034 0.004 - - 1.89 0
101216 14:11 0.75 58.90 1.80 1.60 0.007 0.128 0.135 0.022 0.008 - - -6.72 0

Second Quarter WY 2010-2011
110222 12:55 0.54 63.50 0.78 1.60 0.006 0.079 0.085 0.024 0.004 0.29 0.089 -9.89 0
110315 14:35 0.93 61.80 2.25 2.80 0.004 0.108 0.112 0.025 0.009 - - 0.11 0.9

070412
110414 15:00 2.07 59.30 2.50 4.80 0.005 0.088 0.093 0.024 0.009 0.41 0.19 -5.89 0.3
110426 15:00 2.03 56.90 3.00 2.00 0.007 0.192 0.199 0.023 0.012 - - -0.89 0.1
110503 15:20 3.58 54.10 3.00 3.20 0.008 0.142 0.150 0.026 0.008 - - 4.11 0
110510 14:30 4.58 46.30 2.50 2.00 0.008 0.142 0.150 0.025 0.010 - - -3.22 0.3
110524 16:00 5.68 40.90 2.25 3.60 0.006 0.138 0.144 0.025 0.009 0.25 0.19 1.5 0
110531 16:00 5.11 41.20 1.50 1.20 0.005 0.075 0.080 0.021 0.009 - - 0.28 0.3
110614 15:20 8.50 32.70 4.75 19.20 0.002 0.316 0.318 0.043 0.006 - - 7.61 0
110622 15:30 20.48 22.10 10.50 70.00 0.001 0.666 0.667 0.094 0.009 0.10 0.010 12.39 0
110628 15:15 31.93 21.50 10.00 28.00 0.001 0.307 0.308 0.062 0.001 - - 11.39 0

Fourth Quarter WY 2010-2011
110705 15:05 23.85 21.80 3.60 10.00 0.001 0.111 0.112 0.031 0.002 - - 14.1 0

110720 16:19 10.96 -3
0.80 3.60 0.003 0.078 0.081 0.020 -3 0.21 -3

11.3 0

110823 15:00 2.35 -3
7.25 4.40 0.006 0.071 0.077 0.023 -3 0.20 -3

12.6 0

110913 15:40 1.70 -3
0.51 0.80 0.003 0.076 0.079 0.025 -3 0.22 -3

8.8 0

Minimum 0.54 21.50 0.51 0.80 0.001 0.071 0.077 0.020 0.001 0.100 0.010 - -
Maximum 31.93 63.50 10.50 70.00 0.008 0.666 0.667 0.094 0.012 0.410 0.190 - -
Average 7.05 45.90 3.27 9.16 0.004 0.162 0.167 0.032 0.007 0.244 0.105 - -
Median 2.97 52.50 2.38 3.40 0.005 0.120 0.121 0.025 0.009 0.235 0.089 - -

Std Error 9.13 15.09 3.02 16.74 0.002 0.145 0.144 0.018 0.003 0.088 0.082 - -

2Storm Event
3Amended Monitoring and Reporting Program no longer requires sampling of this constiutent.

Soluble 
Reactive P 

(mg/L)

Specific 
Conductivity 

(mmhos)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)
Date Turbidity 

(ntu)

Table A-5:

1Standards are annual averages for the receiving waters of Trout Creek.  For Suspended Sediment, standards are for streams tributary to Lake Tahoe.  Suspended Sediment concentrations shall not exceed a 

Heavenly Mountain Resort water year 2010/2011 water quality monitoring data from station HV-H5, Hidden Valley Creek baseline station. This station is located just above the 
confluence with Trout Creek, at an elevation of 6,680 feet.

Average 
Temperature 

(Deg C)

Precipitation 
(in)

Total 
Nitrogen  
(mg/L)

Chloride 
(mg/L)

Total Iron 
(mg/L)

Total 
Kjeldahl 
N (mg/L)

Time

Annual 
Summary

Discharge (cfs)
Total 

Phosphorus 
(mg/L)
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Edgewood Creek Above
(HV‐E1)

NDEP Standards* N/A N/A  10 25.00 N/A N/A 0.6** 0.1 N/A N/A N/A N/A

no samples taken; low flow or no flow

no samples taken; low flow
Second Quarter-2006

060425 1400 0.55 70.7 5.10 11.60 0.001 0.329 0.330 0.056 0.005 0.013 1 0.2
060502 1350 1.49 53.9 3.00 6.40 0.001 0.138 0.139 0.037 0.004 0.016 6 0.0
060509 1415 1.69 55.5 4.80 4.80 0.002 0.115 0.117 0.038 0.007 0.014 5 0.0
060516 1350 3.24 42.7 6.50 16.40 0.002 0.172 0.174 0.094 0.015 0.024 11 0.0
060523 1437 1.39 44.2 2.40 6.80 0.001 0.170 0.171 0.055 0.013 0.016 1 0.0
060530 1535 0.61 55.8 2.20 1.00 0.001 0.124 0.125 0.034 0.01 0.024 2 0.0
060606 1420 0.36 62.1 3.20 1.20 0.001 0.244 0.245 0.037 0.009 0.018 11 0.0
060613 1400 0.30 65.8 2.30 0.40 0.001 0.088 0.089 0.024 0.01 0.011 9 0.0
060620 1420 0.26 69.5 2.10 1.20 0.001 0.136 0.137 0.021 0.012 0.019 11 0.0
060627 1405 0.14 75.1 2.80 0.80 0.002 0.144 0.146 0.027 0.013 0.020 17 0.0

Third Quarter-2006
060704 1426 0.10 80.1 2.20 2.80 0.001 0.155 0.156 0.020 0.008 0.016 12.7 0.0
060711 1415 0.09 83.4 3.50 3.60 0.001 0.138 0.139 0.037 0.006 0.014 13.3 0.0
060718 1407 0.08 92 5.30 3.60 0.001 0.165 0.166 0.048 0.01 0.025 17.0 0.2
060725 1420 0.05 92.8 6.10 3.20 0.001 0.148 0.149 0.039 0.009 0.022 17.1 0.0
060801 1550 0.08 95.8 4.30 1.60 0.001 0.147 0.148 0.026 0.008 0.013 9.1 0.0
060808 1430 0.05 95.6 7.2 5.20 0.002 0.21 0.212 0.043 0.011 0.016 12.4 0.0

Minimum 0.05 42.70 2.10 0.40 0.001 0.088 0.089 0.020 0.004 0.011 ‐ ‐
Maximum 3.24 95.80 7.20 16.40 0.002 0.329 0.330 0.094 0.015 0.025 ‐ ‐
Average 0.66 70.94 3.94 4.41 0.001 0.164 0.165 0.040 0.009 0.018 ‐ ‐
Median 0.28 70.10 3.35 3.40 0.001 0.148 0.149 0.037 0.010 0.016 ‐ ‐

Std Error 0.88 17.85 1.70 4.32 0.000 0.057 0.057 0.018 0.003 0.004 ‐ ‐

Precipitation (in)

Table A-6 Heavenly Ski Resort water year 2006 water quality monitoring data from station HV-E1, Edgewood Creek above Boulder Parking Lot. This station is located in Edgewood Bowl above the 
learn-to-ski center, at an elevation of 7,280 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved 
P(mg/L)

Average 
Temperature 

(Deg C)

Fourth Quarter-2005

First Quarter-2006

Annual 
Summary

*NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter 
unless otherwise noted.
** annual average
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Edgewood Creek Above
(HV‐E1)

NDEP Standards* N/A N/A  10.0 25.00 N/A N/A 0.6** 0.1 N/A N/A N/A N/A

no samples taken; low flow or no flow

no samples taken; low flow or no flow

070412 1700 0.28 70.0 2.0 3.20 0.001 0.087 0.09 0.0 0.006 0.011 ‐3.0 0.2
070424 1630 0.39 66.5 8.7 20.00 0.001 0.549 0.55 0.1 0.005 0.022 0.0 0.0
070501 1340 0.39 60.4 5.2 6.70 0.001 0.124 0.13 0.1 0.008 0.019 8.0 0.0
070510 1630 0.53 60.1 2.8 4.00 0.002 0.116 0.12 0.1 0.01 0.019 9.0 0.0
070516 1650 0.21 65.4 1.8 2.40 0.002 0.132 0.13 0.0 0.009 0.02 10.0 0.0
070607 1420 0.13 76.1 3.0 2.00 0.001 0.161 0.16 0.0 0.006 0.015 7.0 0.2

no samples taken; low flow or no flow

Minimum 0.13 60.10 1.80 2.00 0.001 0.087 0.088 0.028 0.005 0.011 ‐ ‐
Maximum 0.53 76.10 8.70 20.00 0.002 0.549 0.550 0.144 0.010 0.022 ‐ ‐
Average 0.32 66.42 3.92 6.38 0.001 0.195 0.196 0.062 0.007 0.018 ‐ ‐

Std Error 0.18 25.71 2.83 6.72 0.001 0.176 0.176 0.046 0.003 0.008 ‐ -

Precipitation (in)

Table A-6 Heavenly Ski Resort water year 2007 water quality monitoring data from station HV-E1, Edgewood Creek above Boulder Parking Lot. This station is located in Edgewood Bowl above the 
learn-to-ski center, at an elevation of 7,280 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved 
P(mg/L)

Average 
Temperature 

(Deg C)

** annual average

Fourth Quarter-2006

First Quarter-2007

Second Quarter-2007

Third Quarter-2007

Annual 
Summary

*NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter 
unless otherwise noted.
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Edgewood Creek Above
(HV‐E1)

NDEP Standards* N/A N/A  10.0 25.00 N/A N/A 0.6** 0.1 N/A N/A N/A N/A
Fourth Quarter-2007
no samples taken; low flow or no flow

080324 1555 0.24 80.1 21 30.00 0.005 0.700 0.705 0.169 0.005 0.021 2.1 0.0

080414 1535 0.76 64.8 7.8 30.26 0.003 0.334 0.337 0.226 0.006 0.011 7.8 0.0
080505 1645 1.69 54.9 5.8 12.80 0.002 0.320 0.322 0.089 0.004 0.015 3.1 0.1
080509 1600 0.93 53.4 1.8 3.20 0.002 0.321 0.323 0.043 0.002 0.014 3.4 0.0
080516 1605 0.14 60.9 2.3 1.60 0.003 0.137 0.140 0.038 0.006 0.024 9.7 0.0
080529 1510 0.15 64.1 1.9 1.20 0.001 0.110 0.111 0.022 0.005 0.014 1.2 0.0
080612 1545 0.11 71.9 1.3 1.20 0.002 0.190 0.192 0.024 0.003 0.012 6.4 0.0

Third Quarter-2008
no samples taken; low flow or no flow

Minimum 0.11 53.40 1.30 1.20 0.001 0.110 0.111 0.022 0.002 0.011 ‐ ‐
Maximum 1.69 80.10 21.00 30.26 0.005 0.700 0.705 0.226 0.006 0.024 ‐ ‐
Average 0.57 64.30 5.99 11.47 0.003 0.302 0.304 0.087 0.004 0.016 ‐ -

Std Error 0.59 9.37 7.05 13.39 0.001 0.199 0.200 0.080 0.002 0.005 ‐ -

Precipitation (in)

Table A-6 Heavenly Mountain Resort water year 2008 water quality monitoring data from station HV-E1, Edgewood Creek above Boulder Parking Lot. This station is located in Edgewood Bowl 
above the learn-to-ski center, at an elevation of 7,280 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved 
P(mg/L)

Average 
Temperature 

(Deg C)

First Quarter-2008

Second Quarter-2008

Annual 
Summary

*NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter unless otherwise noted.
** annual average
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Edgewood Creek Above
(HV‐E1)

NDEP Standards1
N/A N/A  10 25.00 N/A N/A 0.6 2 0.1 N/A N/A N/A N/A

Fourth Quarter-2008
no samples taken; low flow or no flow
First Quarter-2009
no samples taken; low flow or no flow
Second Quarter-2009

090413 1520 0.24 74.1 6.5 20.77 0.002 0.191 0.19 0.118 0.001 ‐ 2.0 0.1
090501 3 1500 1.18 63.3 4.5 11.33 0.003 0.191 0.19 0.077 0.003 ‐ 6 0
090508 1545 0.14 57.1 1.8 3.2 0.001 0.084 0.09 0.031 0.002 ‐ 5.9 0
090515 1515 0.18 64.8 1.5 2.00 0.002 0.109 0.11 0.025 0.004 ‐ 9.5 0
90521 1500 0.02 70.1 1.4 2.8 0.001 0.094 0.10 0.027 0.005 ‐ 10.7 0

Third Quarter-2009
no samples taken; low flow or no flow

Minimum 0.02 57.10 1.40 2.00 0.001 0.084 0.09 0.025 0.001 0.00 ‐ ‐
Maximum 1.18 74.10 6.50 20.77 0.003 0.191 0.19 0.118 0.005 0.00 ‐ ‐
Average 0.35 65.88 3.14 8.02 0.002 0.134 0.14 0.056 0.003 ‐ - -
Std Error 0.44 27.52 2.40 7.92 0.001 0.072 0.07 0.043 0.002 ‐ ‐ -

Table A-6 Heavenly Mountain Resort water year 2009 water quality monitoring data from station HV-E1, Edgewood Creek above Boulder Parking Lot. This station is located in Edgewood Bowl 
above the learn-to-ski center, at an elevation of 7,280 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Annual 
Summary

1 NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter unless otherwise noted.
2 Annual Average
3 Storm Sample

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved 
P(mg/L)

Average 
Temperature 

(Deg C)
Precipitation (in)
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Edgewood Creek Above
(HV‐E1)

NDEP Standards1
N/A N/A  10 25.00 N/A N/A 0.6 2 0.1 N/A N/A N/A N/A

no samples taken; low flow or no flow

no samples taken; low flow or no flow

100427 14:40 0.1 83.4 1.50 2.80 0.002 0.270 0.272 0.031 0.005 0.012 5.28 0
100505 11:40 0.18 70.5 1.50 3.20 0.002 0.140 0.142 0.025 0.003 0.009 4.78 0
100513 12:00 0.07 70.90 1.10 1.60 0.002 0.126 0.128 0.020 0.003 0.011 2.16 0
100520 10:00 0.12 61.50 1.00 0.80 0.002 0.097 0.099 0.022 0.009 0.021 4.22 0
100525 10:00 0.06 63.10 1.00 0.86 0.001 0.094 0.095 0.016 0.003 0.011 ‐1.00 0
100603 10:00 0.06 58.20 1.80 1.25 0.001 0.113 0.114 0.018 0.003 0.015 7.50 0.1
100609 12:15 0.05 68.40 4.75 12.40 0.002 0.081 0.083 0.025 0.004 0.016 9.72 0
100621 12:10 0.01 75.60 5.50 20.80 0.001 0.279 0.280 0.083 0.003 0.017 7.00 0

no samples taken; low flow or no flow
Minimum 0.01 58.2 1 0.8 0.001 0.081 0.083 0.016 0.003 0.009 ‐ ‐
Maximum 0.18 83.4 5.5 20.8 0.002 0.279 0.280 0.083 0.009 0.021 ‐ ‐
Average 0.081 68.950 2.27 5.46 0.002 0.150 0.152 0.030 0.004 0.014 ‐ ‐
Std Error 0.052 8.149 1.80 7.28 0.001 0.079 0.079 0.022 0.002 0.004 ‐ ‐

3Storm Sample

Precipitation (in)

Table A-6 Heavenly Mountain Resort water year 2009/2010 water quality monitoring data from station HV-E1, Edgewood Creek above Boulder Parking Lot. This station is located in Edgewood Bowl 
above the learn-to-ski center, at an elevation of 7,280 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved 
P(mg/L)

Average 
Temperature 

(Deg C)

2Annual Average

First Quarter WY 2009-2010

Second Quarter WY 2009-2010

Third Quarter WY 2009-2010

Fourth Quarter WY 2009-2010

Annual 
Summary

1NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter unless otherwise noted.
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Edgewood Creek Above
(HV‐E1)

NDEP Standards1
N/A N/A  10 25.00 N/A N/A 0.6 2 0.1 N/A N/A N/A N/A

no samples taken; low flow or no flow

no samples taken; low flow or no flow

110503 12:10 0.50 72.40 2.00 2.80 0.002 0.132 0.134 0.021 0.002 0.006 4.11 0
110510 11:45 0.77 76.50 1.35 2.00 0.002 0.124 0.126 0.022 0.005 0.012 ‐3.22 0.3
110524 12:15 0.38 65.00 1.30 1.60 0.001 0.100 0.101 0.021 0.005 0.016 1.5 0
110531 12:10 0.40 63.70 1.80 1.60 0.001 0.078 0.079 0.021 0.003 0.011 0.28 0.3
110614 12:05 0.95 55.50 0.80 2.00 0.002 0.106 0.108 0.024 0.008 0.012 7.61 0
110622 11:40 0.51 65.40 1.20 2.00 0.002 0.113 0.115 0.019 0.008 0.012 12.39 0
110628 12:00 0.13 74.90 1.50 0.80 0.001 0.144 0.145 0.02 0.003 0.011 11.39 0

110705 11:45 0.14 84.80 1.90 1.20 0.001 0.156 0.157 0.035 0.004 0.013 14.1 0
110720 12:10 0.17 94.60 4.75 30.00 0.002 0.33 0.332 0.121 0.007 0.017 11.3 0
110823 11:40 0.09 119.40 82.00 205.00 0.003 0.779 0.782 0.215 0.001 0.012 12.6 0
110913 11:44 0.17 112.70 9.55 9.60 0.001 0.503 0.504 0.065 0.004 0.011 8.8 0

Minimum 0.09 55.50 0.80 0.80 0.001 0.078 0.079 0.019 0.001 0.006 ‐ ‐
Maximum 0.95 119.40 82.00 205.00 0.003 0.779 0.782 0.215 0.008 0.017 ‐ ‐
Average 0.38 80.45 9.83 23.51 0.002 0.233 0.235 0.053 0.005 0.012 ‐ ‐

3Storm Sample

Precipitation (in)

Table A-6 Heavenly Mountain Resort water year 2010/2011 water quality monitoring data from station HV-E1, Edgewood Creek above Boulder Parking Lot. This station is located in Edgewood Bowl 
above the learn-to-ski center, at an elevation of 7,280 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved P 
(mg/L)

Average 
Temperature 

(Deg C)

2Annual Average

First Quarter WY 2010-2011

Second Quarter WY 2010-2011

Third Quarter WY 2010-2011

Fourth Quarter WY 2010-2011

Annual 
Summary

1NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter unless otherwise noted.
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Edgewood Creek Below
(HV‐E2)

NDEP Standards* N/A N/A  10.0 25.0 N/A N/A 0.6*** 0.1 N/A N/A N/A N/A

no samples taken; low flow or no flow

060227** 1320 1.01 159.1 99.0 188.0 0.034 0.963 0.997 0.414 0.004 0.011 2.0 1.8
060309 1445 0.17 329 19.0 21.5 0.035 0.280 0.315 0.096 0.006 0.016 -5.0 0.2
060322 1100 0.04 242 10.00 5.60 0.039 0.327 0.366 0.100 0.006 0.015 -8.0 0
060329 1130 0.14 250 13.00 9.43 0.040 0.202 0.242 0.580 0.006 0.016 -4.0 0.8

Second Quarter-2006
060405 1400 0.20 373 30.00 28.00 0.037 0.220 0.257 0.104 0.005 0.016 1 0.0
060411 1415 0.05 222 7.50 7.60 0.039 0.211 0.250 0.04 0.006 0.015 -3 0.2
060418 1130 0.23 201 9.50 5.20 0.033 0.277 0.310 0.074 0.007 0.015 -6 0.5
060425 1330 0.67 129.1 10.10 20.00 0.015 0.346 0.361 0.067 0.007 0.02 1 0.2
060502 1330 1.54 89.7 9.80 25.20 0.001 0.216 0.217 0.067 0.007 0.018 6 0.0
060509 1350 1.67 81 5.80 18.60 0.011 0.164 0.175 0.067 0.009 0.021 5 0.0
060516 1330 4.17 59.3 28.00 79.00 0.006 0.410 0.416 0.192 0.014 0.021 11 0.0

060521** 1800 1.78 70.7 4.00 6.80 0.011 0.136 0.147 0.034 0.01 0.018 7 0.2
060523 1415 1.39 77.9 2.50 3.00 0.012 0.123 0.135 0.025 0.011 0.016 1 0.0
060530 1520 0.83 92.1 6.50 3.00 0.017 0.159 0.176 0.036 0.009 0.023 2 0.0
060606 1345 0.47 109.5 5.80 3.80 0.020 0.264 0.284 0.050 0.010 0.027 11 0.0
060613 1345 0.47 118.7 4.40 2.80 0.016 0.129 0.145 0.036 0.010 0.012 9 0.0
060620 1355 0.37 119.1 2.80 2.00 0.017 0.117 0.134 0.022 0.009 0.012 11 0.0
060627 1345 0.28 130.5 3.40 2.40 0.033 0.141 0.174 0.025 0.012 0.020 17 0.0

Third Quarter-2006
060704 1405 0.20 131.3 3.90 2.00 0.043 0.160 0.203 0.023 0.01 0.017 12.7 0.0
060711 1355 0.20 133.8 4.20 1.20 0.053 0.143 0.196 0.038 0.009 0.020 13.3 0.0
060718 1345 0.22 140 5.50 2.00 0.061 0.127 0.188 0.034 0.012 0.024 17.0 0.2
060725 1410 0.16 144.5 6.50 3.20 0.057 0.143 0.200 0.051 0.012 0.032 17.1 0.0
060801 1530 0.10 133.6 7.20 3.60 0.056 0.158 0.214 0.028 0.01 0.014 9.1 0.0
060808 1350 0.10 141.9 7.30 3.20 0.056 0.162 0.218 0.035 0.011 0.015 12.4 0.0

Minimum 0.04 59.30 2.50 1.20 0.001 0.117 0.134 0.022 0.004 0.011 ‐ ‐
Maximum 4.17 373.00 99.00 188.00 0.061 0.963 0.997 0.580 0.014 0.032 ‐ ‐
Average 0.69 153.28 12.74 18.63 0.031 0.232 0.263 0.093 0.009 0.018 ‐ ‐
Median 0.26 132.45 6.85 4.50 0.034 0.163 0.216 0.045 0.009 0.017 ‐ ‐

Std Error 0.92 79.34 19.72 39.69 0.018 0.175 0.174 0.132 0.003 0.005 ‐ ‐

**Storm Event

Precipitation (in)

Table A-7: Heavenly Ski Resort water year 2006 water quality monitoring data from station HV-E2, Edgewood Creek below Boulder Parking Lot. . This station is located 1/4 mile below the parking 
lot, underneath the power lines at an elevation of 7,120 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved P  
(mg/L)

Average 
Temperature 

(Deg C)

Fourth Quarter-2005

First Quarter-2006

Annual 
Summary

*NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter 
unless otherwise noted.

***annual average
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Edgewood Creek Below
(HV‐E2)

NDEP Standards* N/A N/A  10.0 25.00 N/A N/A 0.6*** 0.1 N/A N/A N/A N/A
Fourth Quarter-2006

061005** 1745 0.17 132.5 3.1 4.00 0.013 0.122 0.1 0.0 0.004 0.015 2.0 0.2

no samples taken; low flow or no flow

070412 1635 0.49 43.8 4.8 7.20 0.035 0.145 0.2 0.0 0.007 0.011 -3.0 0.2
070424 1607 0.59 96.5 19.0 31.33 0.035 0.377 0.4 0.1 0.006 0.022 0.0 0.0
070501 1310 0.49 84.9 5.8 6.80 0.029 0.167 0.2 0.1 0.009 0.025 8.0 0.0

070510**** 1710 0.30 81.0 8.2 18.00 0.018 0.235 0.3 0.1 0.011 0.023 9.0 0.0
070516 1630 0.30 100.3 3.3 3.60 0.018 0.130 0.1 0.0 0.009 0.025 10.0 0.0

070607**** 1400 0.20 114.7 4.5 4.80 0.027 0.196 0.2 0.0 0.007 0.015 7.0 0.2

no samples taken; low flow or no flow

Minimum 0.17 43.80 3.10 3.60 0.013 0.122 0.135 0.033 0.004 0.011 ‐ ‐
Maximum 0.59 132.50 19.00 31.33 0.035 0.377 0.412 0.135 0.011 0.025 ‐ ‐
Average 0.36 93.39 6.96 10.82 0.025 0.196 0.221 0.060 0.008 0.019 ‐ ‐

Std Error 0.16 28.07 5.58 10.30 0.009 0.089 0.094 0.038 0.002 0.006 ‐ -

**Storm Event

Precipitation (in)

Table A-7: Heavenly Ski Resort water year 2007 water quality monitoring data from station HV-E2, Edgewood Creek below Boulder Parking Lot. . This station is located 1/4 mile below the parking 
lot, underneath the power lines at an elevation of 7,120 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved P  
(mg/L)

Average 
Temperature 

(Deg C)

****These dates include estimated values for discharge that have been shaded.  The Marsh McBirney flow meter reading were inaccurate due to extremely low flows and provided lower discharge 
values than that of Edgewood Above.  Therefore the flows were estimated instead of providing the measured values 

First Quarter-2007

Second Quarter-2007

Third Quarter-2007

Annual 
Summary

*NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter unless otherwise 
noted.

***annual average

Appendix A ‐ 33





Edgewood Creek Below
(HV‐E2)

NDEP Standards* N/A N/A  10.0 25.00 N/A N/A 0.6*** 0.1 N/A N/A N/A N/A
Fourth Quarter-2007
no samples taken; low flow or no flow
First Quarter-2008

080324 1625 0.33 152.1 9.4 8.0 0.026 0.215 0.241 0.060 0.004 0.018 2.1 0.0
Second Quarter-2008

080414 1520 0.85 83.6 18.0 55.3 0.015 0.541 0.556 0.293 0.006 0.013 7.8 0.0
080505 1630 0.91 64.5 48.0 81.7 0.015 0.671 0.686 0.400 0.002 0.012 3.1 0.1
080509 1540 0.56 67.6 7.6 11.6 0.011 0.443 0.454 0.073 0.005 0.015 3.4 0.0
080516 1540 0.15 87.3 4.6 4.0 0.011 0.143 0.154 0.035 0.005 0.018 9.7 0.0
080529 1455 0.11 97.2 3.2 1.6 0.011 0.089 0.100 0.028 0.008 0.016 1.2 0.0
080612 1530 0.05 124.1 2.9 2.4 0.037 0.131 0.168 0.031 0.005 0.014 6.4 0.0

Third Quarter-2008
no samples taken; low flow or no flow

Minimum 0.05 64.50 2.90 1.60 0.011 0.089 0.100 0.028 0.002 0.012 ‐ ‐
Maximum 0.91 152.10 48.00 81.68 0.037 0.671 0.686 0.400 0.008 0.018 ‐ ‐
Average 0.42 96.63 13.39 23.51 0.018 0.319 0.337 0.131 0.005 0.015 - -

Std Error 0.36 31.53 16.12 31.83 0.010 0.230 0.228 0.151 0.002 0.002 ‐ -

Table A-7: Heavenly Mountain Resort water year 2008 water quality monitoring data from station HV-E2, Edgewood Creek below Boulder Parking Lot. . This station is located 1/4 mile below the 
parking lot, underneath the power lines at an elevation of 7,120 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)
Turbidity (ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total Kjeldahl 
N (mg/L)

Annual 
Summary

*NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter unless otherwise noted.

** annual average

Total Nitrogen  
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved P  
(mg/L)

Average 
Temperature 

(Deg C)

Precipitation 
(in)
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Edgewood Creek Below
(HV‐E2)

NDEP Standards1
N/A N/A  10.0 25.0 N/A N/A 0.6 2 0.1 N/A N/A N/A N/A

Fourth Quarter-2008
081027 1555 0.06 128.2 0.7 1.2 0.019 0.064 0.083 0.018 0.001 ‐ 7.3 0.0
081124 1505 0.10 125.4 3.1 9.2 0.040 0.162 0.202 0.016 0.003 ‐ 3.1 0.0
081223 0935 0.01 127.5 1.4 5.6 0.042 0.114 0.156 0.019 0.001 ‐ ‐0.7 0.6

First Quarter-2009
090126 1605 0.12 145.4 1.8 2.4 0.077 0.109 0.186 0.033 0.001 ‐ ‐8.7 2.1

Second Quarter-2009
090413 1500 0.44 113.4 15.0 28.2 0.054 0.331 0.385 0.088 0.003 ‐ 2.0 0.1

090501 3 1440 0.88 81.3 22.0 82.0 0.042 0.339 0.381 0.141 0.003 ‐ 6 0
090508 1522 0.14 87.3 5.6 8.4 0.03 0.143 0.173 0.036 0.003 ‐ 5.9 0
090515 1500 0.17 102.5 3.5 6.8 0.031 0.240 0.271 0.044 0.005 ‐ 9.5 0
090521 1445 0.05 114.4 2.4 4.4 0.035 0.178 0.213 0.034 0.005 ‐ 10.7 0

Third Quarter-2009
no samples taken; low flow or no flow

Minimum 0.01 81.30 0.65 1.20 0.019 0.064 0.083 0.016 0.001 0.000 ‐ ‐
Maximum 0.88 145.40 22.00 82.00 0.077 0.339 0.385 0.141 0.005 0.000 ‐ ‐
Average 0.22 113.93 6.16 16.47 0.041 0.187 0.228 0.048 0.003 ‐ - -
Std Error 0.28 20.66 7.35 25.83 0.017 0.097 0.101 0.041 0.002 ‐ ‐ -

Table A-7: Heavenly Mountain Resort water year 2009 water quality monitoring data from station HV-E2, Edgewood Creek below Boulder Parking Lot. . This station is located 1/4 mile below the 
parking lot, underneath the power lines at an elevation of 7,120 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Annual 
Summary

1 NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter unless otherwise noted.
2 Annual Average
3 Storm Sample

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved P  
(mg/L)

Average 
Temperature 

(Deg C)
Precipitation (in)
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Edgewood Creek Below
(HV‐E2)

NDEP Standards1
N/A N/A  10.0 25.0 N/A N/A 0.6 2 0.1 N/A N/A N/A N/A

First Quarter WY 2009-2010
no samples taken; low flow or no flow
Second Quarter WY 2009-2010
no samples taken; low flow or no flow
Third Quarter WY 2009-2010

100427 14:50 0.19 134.6 14.0 23.33 0.036 0.390 0.426 0.090 0.009 0.018 5.28 0
100504 11:55 0.18 107.2 7.00 11.90 0.022 0.203 0.225 0.042 0.004 0.011 4.78 0
100513 12:15 0.08 115.60 4.0 4.00 0.030 0.184 0.214 0.025 0.006 0.012 2.16 0
100520 10:15 0.2 92.50 3.00 2.00 0.018 0.118 0.136 0.025 0.010 0.021 4.22 0
100525 10:15 0.06 106.7 2.25 2.00 0.025 0.118 0.143 0.022 0.004 0.011 ‐1.00 0
100603 10:30 0.07 97.00 9.95 32.80 0.018 0.141 0.159 0.025 0.003 0.017 7.50 0.1
100609 12:30 0.08 119.5 9.96 30.80 0.035 0.146 0.181 0.031 0.003 0.015 9.72 0
100621 12:30 0.06 133 0.98 5.60 0.038 0.159 0.197 0.023 0.002 0.014 7.00 0

Fourth Quarter WY 2009-2010
no samples taken; low flow or no flow

Minimum 0.06 92.50 0.98 2.00 0.018 0.118 0.136 0.022 0.002 0.011 ‐ ‐
Maximum 0.20 134.60 14.00 32.80 0.038 0.390 0.426 0.090 0.010 0.021 ‐ ‐
Average 0.12 113.31 6.39 14.05 0.028 0.182 0.210 0.035 0.005 0.015 ‐ ‐
Std Error 0.06 15.49 4.59 13.01 0.008 0.089 0.093 0.023 0.003 0.004 ‐ ‐

3Storm Sample

Table A-7: Heavenly Mountain Resort water year 2009/2010 water quality monitoring data from station HV-E2, Edgewood Creek below Boulder Parking Lot. . This station is located 1/4 mile below 
the parking lot, underneath the power lines at an elevation of 7,120 feet.

Date Time Discharge 
(cfs)

Specific 
Conductivity 

(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Annual 
Summary

1NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter unless otherwise noted.
2Annual Average

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved P  
(mg/L)

Average 
Temperature 

(Deg C)
Precipitation (in)

Appendix A ‐ 36





Edgewood Creek Below
(HV‐E2)

NDEP Standards1
N/A N/A  10.0 25.0 N/A N/A 0.6 2 0.1 N/A N/A N/A N/A

First Quarter WY 2010-2011
101216 12:00 0.176 124.50 3.20 2.80 0.025 0.149 0.174 0.021 0.003 0.015 ‐6.72 0

Second Quarter WY 2010-2011
110222 17:00 ~0.0 4 418.00 9.98 4.00 0.071 0.26 0.331 0.048 0.002 0.01 ‐9.89 0
110315 11:15 0.118 232.00 10.00 10.00 0.058 0.211 0.269 0.037 0.003 0.012 0.11 0.9

Third Quarter WY 2010-2011
110414 12:00 0.28 193.00 6.70 4.00 0.041 0.157 0.198 0.027 0.005 0.015 ‐5.89 0.3
110426 12:15 0.61 127.20 5.75 3.60 0.024 0.197 0.221 0.024 0.005 0.011 ‐0.89 0.1
110503 12:30 1.20 111.00 14.00 17.20 0.016 0.247 0.263 0.053 0.004 0.008 4.11 0
110510 12:00 0.93 120.30 6.50 9.20 0.023 0.181 0.204 0.039 0.005 0.013 ‐3.22 0.3
110524 12:40 0.71 99.40 4.50 5.60 0.011 0.135 0.146 0.031 0.004 0.015 1.5 0
110531 12:30 0.75 105.10 5.75 7.60 0.025 0.374 0.399 0.067 0.004 0.016 0.28 0.3
110614 12:15 1.24 85.60 4.25 7.20 0.002 0.157 0.159 0.032 0.004 0.01 7.61 0
110622 12:00 0.64 103.50 3.25 5.20 0.018 0.306 0.324 0.039 0.006 0.013 12.39 0
110628 12:25 0.50 118.30 4.10 4.00 0.015 0.291 0.306 0.053 0.003 0.015 11.39 0

Fourth Quarter WY 2010-2011
110705 11:55 0.32 132.80 4.75 4.80 0.031 0.254 0.285 0.068 0.006 0.020 14.1 0
110720 12:50 0.18 139.90 2.00 4.40 0.045 0.176 0.221 0.033 0.006 0.020 11.3 0
110823 12:05 0.08 157.00 1.58 3.20 0.051 0.103 0.154 0.020 0.002 0.011 12.6 0
110913 12:00 0.08 148.20 9.80 25.20 0.036 0.155 0.191 0.036 0.009 0.018 8.8 0

Minimum 0.08 85.60 1.58 2.80 0.002 0.103 0.146 0.020 0.002 0.008 ‐ ‐
Maximum 1.24 418.00 14.00 25.20 0.071 0.374 0.399 0.068 0.009 0.020 ‐ ‐
Average 0.52 150.99 6.01 7.38 0.031 0.210 0.240 0.039 0.004 0.014 ‐ ‐

3Storm Sample
4Snow prevented and interrupted discharge measurement

Table A-7: Heavenly Mountain Resort water year 2010/2011 water quality monitoring data from station HV-E2, Edgewood Creek below Boulder Parking Lot. . This station is located 1/4 mile below the 
parking lot, underneath the power lines at an elevation of 7,120 feet.

Date Time Discharge (cfs)
Specific 

Conductivity 
(mmhos)

Turbidity 
(ntu)

Suspended 
Sediment      

(mg/L)

Total 
Nitrite/Nitrate 

(mg/L)

Total 
Kjeldahl N 

(mg/L)

Annual 
Summary

1NDEP Standards are from the Nevada Administrative Code (NAC) Chapter 445A.1915.  All listed numbers are standards for single values no greater than a given parameter unless otherwise noted.
2Annual Average

Total 
Nitrogen     
(mg/L)

Total 
Phosphorus 

(mg/L)

Soluble 
Reactive P 

(mg/L)

Dissolved P  
(mg/L)

Average 
Temperature 

(Deg C)
Precipitation (in)
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Figure B.2.1 Heavenly Valley Creek and Hidden Valley Creek Total Nitrogen Rolling Average (1991-2011) 
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Figure B.2.2 Heavenly Valley Creek and Hidden Valley Creek Total Phosphorous Rolling Average (1991-2011) 
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Appendix C  
Statistical Information Tables 

C.1 Statistical Tables 
C.1.1 Sky Meadows (HV-C1A) 

C.1.2 Below Patsy's (HV-C2) 

C.1.3 Property Line (HV-C3) 

C.1.4 Hidden Creek (HV-H5) 

C.1.5 California Parking Lot (HV-C4) 

* Values that exceed the state annual average are in bold. 

 





Sky Meadow
(43‐HV‐C1A)

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.07 9.75 2.11 0.96 2.66 ‐
Conductivity (mmhos) 19.73 33.50 26.00 26.45 3.41 ‐
Turbidity (NTU) 0.50 4.50 1.55 1.28 0.97 ‐
Suspended Sediment (mg/L) 0.53 17.60 3.57 2.40 4.11 60.0
Nitrite/Nitrate (mg/L) 0.022 0.097 0.040 0.037 0.016 ‐
Total Kjeldahl Nitrogen (mg/L) 0.039 0.326 0.102 0.085 0.063 ‐
Total Nitrogen (mg/L) 0.068 0.376 0.142 0.131 0.071 0.19
Total Phosphorus (mg/L) 0.013 0.063 0.025 0.023 0.011 0.02
Soluble Reactive Phosphorus (mg/L) 0.001 0.011 0.004 0.004 0.003 ‐
Chloride (mg/L) 0.52 1.40 1.02 1.07 0.45 0.15
Iron (mg/L) 0.24 0.56 0.37 0.35 0.13 0.030

Water Year: 2006

1



Below Pasty's 
(43‐HV‐C2)

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.12 12.36 2.98 1.34 3.72 -
Conductivity (mmhos) 23.10 46.90 34.58 35.10 6.58 -
Turbidity (NTU) 0.05 9.50 1.95 1.23 2.20 -
Suspended Sediment (mg/L) 0.27 42.00 4.01 1.35 8.37 60.0
Nitrite/Nitrate (mg/L) 0.017 0.114 0.059 0.058 0.033 -
Total Kjeldahl Nitrogen (mg/L) 0.0175 0.286 0.094 0.083 0.054 -
Total Nitrogen (mg/L) 0.024 0.334 0.144 0.134 0.060 0.19
Total Phosphorus (mg/L) 0.012 0.15 0.031 0.020 0.031 0.015
Soluble Reactive Phosphorus (mg/L) 0.002 0.012 0.005 0.004 0.003 -
Chloride (mg/L) 0.96 1.7 1.34 1.35 0.326 0.15
Iron (mg/L) 0.078 0.79 0.315 0.195 0.326 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.08 1.30 0.60 0.47 0.45 -
Conductivity (mmhos) 31 71.2 41.9 36.3 12.69 -
Turbidity (NTU) 0.52 18.00 2.77 1.30 4.66 -
Suspended Sediment (mg/L) 0.27 26.00 6.37 3.76 9.02 60.0
Nitrite/Nitrate (mg/L) 0.005 0.164 0.042 0.026 0.047 -
Total Kjeldahl Nitrogen (mg/L) 0.038 0.155 0.092 0.091 0.033 -
Total Nitrogen (mg/L) 0.074 0.223 0.134 0.120 0.040 0.19
Total Phosphorus (mg/L) 0.011 0.063 0.025 0.022 0.013 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.006 0.003 0.003 0.002 -
Chloride (mg/L) 0.53 3.2 1.360 0.86 1.24 0.15
Iron (mg/L) 0.11 0.29 0.213 0.23 0.08 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.06 1.52 0.51 0.17 0.54 -
Conductivity (mmhos) 30.1 74.5 42.0385 41.7 12.671 -
Turbidity (NTU) 0.61 2.80 1.22 1.00 0.63 -
Suspended Sediment (mg/L) 0.40 5.20 1.86 1.60 1.43 60.0
Nitrite/Nitrate (mg/L) 0.014 0.153 0.059 0.051 0.041 -
Total Kjeldahl Nitrogen (mg/L) 0.047 0.198 0.100 0.090 0.042 -
Total Nitrogen (mg/L) 0.097 0.28 0.159 0.143 0.058 0.19
Total Phosphorus (mg/L) 0.015 0.029 0.020 0.019 0.004 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.007 0.003 0.002 0.002 -
Chloride (mg/L) 1.40 2.60 1.93 1.85 0.57 0.15
Iron (mg/L) 0.08 0.31 0.187 0.180 0.098 0.03

Water Year: 2006

Water Year: 2007

Water Year: 2008

2



Below Pasty's 
(43‐HV‐C2)

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.06 1.76 0.70 0.48 0.66 -
Conductivity (mmhos) 27.30 82.80 49.67 38.35 19.38 -
Turbidity (NTU) 0.40 3.00 1.12 0.83 0.68 -
Suspended Sediment (mg/L) 0.27 7.60 2.41 2.40 2.17 60.0
Nitrite/Nitrate (mg/L) 0.018 0.078 0.047 0.046 0.016 -
Total Kjeldahl Nitrogen (mg/L) 0.038 0.169 0.099 0.105 0.048 -
Total Nitrogen (mg/L) 0.086 0.208 0.146 0.141 0.039 0.19
Total Phosphorus (mg/L) 0.015 0.03 0.023 0.021 0.006 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.006 0.003 0.003 0.002 -
Chloride (mg/L) 0.82 1.80 1.25 1.19 0.48 0.15
Iron (mg/L) 0.075 0.28 0.184 0.190 0.084 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.12 4.34 1.22 0.50 1.47 -
Conductivity (mmhos) 28.2 119.3 51.3 42.8 24.3 -
Turbidity (NTU) 0.55 120.00 15.19 1.25 36.10 -
Suspended Sediment (mg/L) 0.40 533.00 41.25 3.60 136.35 60.0
Nitrite/Nitrate (mg/L) 0.017 0.105 0.064 0.060 0.028 -
Total Kjeldahl Nitrogen (mg/L) 0.056 3.218 0.341 0.141 0.798 -
Total Nitrogen (mg/L) 0.108 3.301 0.405 0.197 0.804 0.19
Total Phosphorus (mg/L) 0.016 1.066 0.125 0.023 0.286 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.021 0.005 0.004 0.005 -
Chloride (mg/L) 0.64 2.10 1.34 1.32 0.67 0.15
Iron (mg/L) 0.18 6.30 1.74 0.23 3.04 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.29 20.174 4.12 1.30 6.00 -
Conductivity (mmhos) 30.60 75.80 47.33 46.30 12.88 -
Turbidity (NTU) 0.65 228.00 14.83 2.10 51.71 -
Suspended Sediment (mg/L) 1.20 831.48 49.17 3.60 189.52 60.0
Nitrite/Nitrate (mg/L) 0.014 0.108 0.059 0.065 0.032 -
Total Kjeldahl Nitrogen (mg/L) 0.062 1.805 0.216 0.135 0.387 -
Total Nitrogen (mg/L) 0.076 1.826 0.275 0.204 0.380 0.19
Total Phosphorus (mg/L) 0.015 2.079 0.135 0.023 0.471 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.022 0.005 0.001 0.005 -
Chloride (mg/L) 0.41 1.40 0.68 0.53 0.34 0.15
Iron (mg/L) 0.20 0.96 0.54 0.43 0.31 0.03

Water Year: 2009

Water Year: 2010

Water Year: 2011

3



Property Line 
(43‐HV‐C3)

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.17 17.06 4.30 1.85 5.05 ‐
Conductivity (mmhos) 25.00 41.30 34.71 35.30 5.24 ‐
Turbidity (NTU) 0.098 17.00 3.24 1.50 4.50 ‐
Suspended Sediment (mg/L) 0.27 60.80 8.31 1.60 14.62 60.0
Nitrite/Nitrate (mg/L) 0.001 0.047 0.012 0.007 0.014 ‐
Total Kjeldahl Nitrogen (mg/L) 0.036 0.573 0.114 0.078 0.111 ‐
Total Nitrogen (mg/L) 0.020 0.588 0.121 0.080 0.118 0.19
Total Phosphorus (mg/L) 0.015 0.091 0.032 0.021 0.023 0.015
Soluble Reactive Phosphorus (mg/L) 0.002 0.017 0.007 0.01 0.00 ‐
Chloride (mg/L) 1.0 5.9 2.467 1.90 1.837 0.15
Iron (mg/L) 0.065 0.79 0.341 0.255 0.304 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.08 2.09 0.76 0.62 0.60 ‐
Conductivity (mmhos) 34.10 50.20 41.70 39.55 5.75 ‐
Turbidity (NTU) 0.065 8.80 1.95 1.04 2.78 ‐
Suspended Sediment (mg/L) 0.27 11.80 2.10 1.04 3.00 60.0
Nitrite/Nitrate (mg/L) 0.001 0.028 0.005 0.003 0.007 ‐
Total Kjeldahl Nitrogen (mg/L) 0.018 0.136 0.080 0.081 0.033 ‐
Total Nitrogen (mg/L) 0.020 0.140 0.084 0.083 0.035 0.19
Total Phosphorus (mg/L) 0.012 0.037 0.023 0.023 0.006 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.010 0.006 0.01 0.00 ‐
Chloride (mg/L) 0.6 2.5 1.288 1.02 0.832 0.15
Iron (mg/L) 0.066 0.16 0.119 0.125 0.041 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.02 1.82 0.55 0.34 0.60 ‐
Conductivity (mmhos) 34.10 50.80 41.60 42.20 5.28 ‐
Turbidity (NTU) 0.500 1.80 0.94 0.88 0.37 ‐
Suspended Sediment (mg/L) 0.27 4.40 1.36 1.20 1.14 60.0
Nitrite/Nitrate (mg/L) 0.001 0.018 0.005 0.003 0.005 ‐
Total Kjeldahl Nitrogen (mg/L) 0.036 0.250 0.086 0.076 0.056 ‐
Total Nitrogen (mg/L) 0.037 0.254 0.091 0.086 0.058 0.19
Total Phosphorus (mg/L) 0.014 0.024 0.018 0.018 0.003 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.007 0.004 0.01 0.00 ‐
Chloride (mg/L) 1.1 4.3 1.950 1.20 1.567 0.15
Iron (mg/L) 0.083 0.10 0.090 0.092 0.005 0.03

Water Year: 2006

Water Year: 2007

Water Year: 2008
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Property Line 
(43‐HV‐C3)

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.02 2.83 0.46 0.11 0.80 ‐
Conductivity (mmhos) 32.20 50.20 41.83 42.65 5.40 ‐
Turbidity (NTU) 0.320 1.60 0.79 0.77 0.37 ‐
Suspended Sediment (mg/L) 0.27 4.80 1.86 1.70 1.48 60.0
Nitrite/Nitrate (mg/L) 0.001 0.008 0.003 0.003 0.002 ‐
Total Kjeldahl Nitrogen (mg/L) 0.018 0.111 0.061 0.065 0.030 ‐
Total Nitrogen (mg/L) 0.001 0.119 0.060 0.068 0.038 0.19
Total Phosphorus (mg/L) 0.014 0.030 0.021 0.019 0.005 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.006 0.004 0.00 0.00 ‐
Chloride (mg/L) 0.9 1.7 1.270 1.27 0.442 0.15
Iron (mg/L) 0.070 0.12 0.087 0.080 0.024 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.03 2.02 0.47 0.25 0.56 ‐
Conductivity (mmhos) 30.80 54.50 43.20 43.30 6.33 ‐
Turbidity (NTU) 0.480 102.00 7.71 0.65 26.10 ‐
Suspended Sediment (mg/L) 0.27 506.00 36.38 2.00 129.97 60.0
Nitrite/Nitrate (mg/L) 0.001 0.060 0.013 0.010 0.016 ‐
Total Kjeldahl Nitrogen (mg/L) 0.018 4.254 0.351 0.065 1.080 ‐
Total Nitrogen (mg/L) 0.055 4.314 0.387 0.071 1.131 0.19
Total Phosphorus (mg/L) 0.012 1.051 0.089 0.018 0.266 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.008 0.005 0.01 0.00 ‐
Chloride (mg/L) 0.1 1.6 0.965 1.08 0.714 0.15
Iron (mg/L) 0.031 0.13 0.064 0.047 0.045 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.21 21.38 5.47 2.37 7.14 ‐
Conductivity (mmhos) 32.50 63.70 46.53 48.25 9.29 ‐
Turbidity (NTU) 0.65 101.00 9.14 1.15 22.63 ‐
Suspended Sediment (mg/L) 0.80 218.33 20.37 4.80 49.13 60.0
Nitrite/Nitrate (mg/L) 0.001 0.056 0.026 0.024 0.018 ‐
Total Kjeldahl Nitrogen (mg/L) 0.040 0.361 0.129 0.104 0.081 ‐
Total Nitrogen (mg/L) 0.042 0.400 0.154 0.141 0.092 0.19
Total Phosphorus (mg/L) 0.015 0.150 0.042 0.021 0.036 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.014 0.006 0.005 0.004 ‐
Chloride (mg/L) 0.38 1.10 0.66 0.54 0.26 0.15
Iron (mg/L) 0.092 2.500 0.732 0.210 1.026 0.03

Water Year: 2010

Water Year: 2011

Water Year: 2009
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California Parking Lot
(43‐HV‐C4)

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.05 3.04 0.52 0.29 0.67 -
Conductivity (mmhos) 0.31 1212.00 408.32 323.50 278.51 -
Turbidity (NTU) 9.80 425.00 59.41 23.50 95.92 200
Suspended Sediment (mg/L) 3.20 2484.72 205.24 30.20 556.01 60.0
Nitrite/Nitrate (mg/L) 0.044 0.428 0.277 0.303 0.114 -
Total Kjeldahl Nitrogen (mg/L) 0.152 3.296 0.818 0.412 0.961 -
Total Nitrogen (mg/L) 0.432 3.511 1.096 0.681 0.923 5.00
Total Phosphorus (mg/L) 0.075 2.822 0.516 0.206 0.642 1.00
Soluble Reactive Phosphorus (mg/L) 0.004 0.025 0.014 0.015 0.007 -
Chloride (mg/L) 38 310 98 65.00 71.28 0.2
Oil and Grease (mg/L) 1 14.0 3.61 2.50 3.30 40.0
Iron (mg/L) 1.4 24.0 5.1 3.00 5.93 4.0
Lead (mg/L) 0.0013 0.0230 0.0053 0.0050 0.0053 -
Dissolved Ammonia (mg/L) 0.004 0.370 0.085 0.078 0.081 -

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.060 0.810 0.257 0.180 0.237 -
Conductivity (mmhos) 126.000 626.000 379.77 353.000 140.335 -
Turbidity (NTU) 3.500 820.000 83.12 18.000 222.388 200
Suspended Sediment (mg/L) 2.600 2006.000 182.03 8.990 550.207 60.0
Nitrite/Nitrate (mg/L) 0.005 0.428 0.27 0.281 0.116 -
Total Kjeldahl Nitrogen (mg/L) 0.102 11.436 1.200 0.319 3.083 -
Total Nitrogen (mg/L) 0.383 11.525 1.47 0.616 3.026 5.00
Total Phosphorus (mg/L) 0.055 3.303 0.390 0.092 0.885 1.00
Soluble Reactive Phosphorus (mg/L) 0.007 0.030 0.015 0.011 0.008 -
Chloride (mg/L) 24.000 160.000 82.00 71.000 39.328 0.2
Oil and Grease (mg/L) 0.750 2.600 1.704 1.700 0.843 40.0
Iron (mg/L) 1.800 31.000 7.45 2.750 11.573 4.0
Lead (mg/L) 0.0013 0.1900 0.0181 0.0050 0.0517 -
Dissolved Ammonia (mg/L) 0.008 0.135 0.075 0.078 0.040 -

Water Year: 2006

Water Year: 2007
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California Parking Lot
(43‐HV‐C4)

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.020 1.610 0.333 0.240 0.396 -
Conductivity (mmhos) 305.000 3200.000 607.65 375.000 718.292 -
Turbidity (NTU) 4.200 975.000 73.89 9.800 232.915 200
Suspended Sediment (mg/L) 3.400 2796.000 223.03 9.200 674.376 60.0
Nitrite/Nitrate (mg/L) 0.019 0.897 0.490 0.474 0.257 -
Total Kjeldahl Nitrogen (mg/L) 0.133 15.608 1.392 0.279 3.715 -
Total Nitrogen (mg/L) 0.441 16.227 1.882 0.898 3.737 5.00
Total Phosphorus (mg/L) 0.045 10.093 0.830 0.073 2.423 1.00
Soluble Reactive Phosphorus (mg/L) 0.002 0.034 0.012 0.010 0.008 -
Chloride (mg/L) 29.000 960.000 144.88 78.000 228.527 0.2
Oil and Grease (mg/L) 0.750 14.000 3.244 1.325 4.184 40.0
Iron (mg/L) 1.200 200.000 25.47 3.200 65.487 4.0
Lead (mg/L) 0.005 0.013 0.005 0.005 0.002 -
Dissolved Ammonia (mg/L) 0.030 0.631 0.128 0.090 0.147 -

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard1

Streamflow (cfs) 0.010 0.980 0.198 0.060 0.301 -
Conductivity (mmhos) 283.000 1368.000 492.24 400.000 271.652 -
Turbidity (NTU) 4.800 978.000 88.74 10.000 243.490 20.0
Suspended Sediment (mg/L) 2.400 823.330 75.97 8.000 201.547 60.0
Nitrite/Nitrate (mg/L) 0.038 0.590 0.332 0.328 0.173 -
Total Kjeldahl Nitrogen (mg/L) 0.097 3.005 0.546 0.266 0.764 -
Total Nitrogen (mg/L) 0.276 3.043 0.878 0.704 0.686 0.5
Total Phosphorus (mg/L) 0.041 2.717 0.307 0.066 0.681 0.1
Soluble Reactive Phosphorus (mg/L) 0.001 4.883 0.293 0.006 1.183 -
Chloride (mg/L) 0.440 430.000 119.79 94.000 99.337 3.0
Oil and Grease (mg/L) 0.500 31.000 3.653 0.750 7.535 2.0
Iron (mg/L) 1.500 6.800 3.44 3.000 1.633 0.5
Lead (mg/L) 0.001 0.005 0.005 0.005 0.001 -
Dissolved Ammonia (mg/L) 0.003 0.116 0.070 0.077 0.038 -
1 In November 2008, the LRWQCB modificed the Annaul Average Values for the tested constituents at this location.

Water Year: 2009

Water Year: 2008
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California Parking Lot
(43‐HV‐C4)

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard1

Streamflow (cfs) 0.010 0.340 0.074 0.050 0.080 -
Conductivity (mmhos) 151.000 1667.000 408.31 341.500 344.316 -
Turbidity (NTU) 3.100 80.000 15.411 7.915 18.783 20.0
Suspended Sediment (mg/L) 2.400 176.670 20.285 5.600 42.739 60.0
Nitrite/Nitrate (mg/L) 0.190 1.436 0.466 0.424 0.290 -
Total Kjeldahl Nitrogen (mg/L) 0.014 1.235 0.268 0.210 0.280 -
Total Nitrogen (mg/L) 0.365 1.479 0.733 0.706 0.319 0.5
Total Phosphorus (mg/L) 0.043 0.616 0.120 0.059 0.151 0.1
Soluble Reactive Phosphorus (mg/L) 0.004 0.029 0.012 0.011 0.007 -
Chloride (mg/L) 21.000 540.000 94.88 70.500 120.925 3.0
Oil and Grease (mg/L) 0.500 17.000 1.856 0.500 4.074 2.0
Iron (mg/L) 0.180 6.400 2.880 2.350 1.597 0.5
Lead (mg/L) 0.005 0.005 0.005 0.005 0.000 -
Dissolved Ammonia (mg/L) 0.020 0.103 0.068 0.077 0.024 -
1 In November 2008, the LRWQCB modificed the Annaul Average Values for the tested constituents at this location.

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard1

Streamflow (cfs) 0.060 2.600 0.456 0.324 0.549 -
Conductivity (mmhos) 54.200 953.000 350.737 325.000 180.591 -
Turbidity (NTU) 3.510 120.000 18.711 9.990 25.104 20.0
Suspended Sediment (mg/L) 2.400 45.330 15.593 7.800 15.022 60.0
Nitrite/Nitrate (mg/L) 0.010 0.733 0.316 0.329 0.190 -
Total Kjeldahl Nitrogen (mg/L) 0.100 0.773 0.342 0.279 0.170 -
Total Nitrogen (mg/L) 0.268 1.045 0.657 0.615 0.240 0.5
Total Phosphorus (mg/L) 0.041 0.208 0.088 0.064 0.050 0.1
Soluble Reactive Phosphorus (mg/L) 0.003 0.200 0.026 0.010 0.046 -
Chloride (mg/L) 1.400 270.000 76.286 66.000 53.547 3.0
Oil and Grease (mg/L) 0.500 6.100 1.813 1.000 1.650 2.0
Iron (mg/L) 1.300 4.300 2.253 2.000 0.751 0.5
Lead (mg/L) 0.001 0.014 0.003 0.001 0.003 -
Dissolved Ammonia (mg/L) 0.008 0.178 0.059 0.055 0.038 -
1 In November 2008, the LRWQCB modificed the Annaul Average Values for the tested constituents at this location.

Water Year: 2011

Water Year: 2010
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Hidden Creek
(HV‐H5)

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.380 19.390 4.407 2.535 4.628 ‐
Conductivity (mmhos) 15.230 57.400 39.885 42.450 15.100 ‐
Turbidity (NTU) 0.090 16.000 1.938 1.250 2.975 ‐
Suspended Sediment (mg/L) 0.40 64.00 5.38 1.40 13.03 60
Nitrite/Nitrate (mg/L) 0.001 0.011 0.004 0.003 0.002 ‐
Total Kjeldahl Nitrogen (mg/L) 0.036 0.956 0.130 0.082 0.180 ‐
Total Nitrogen (mg/L) 0.037 0.959 0.134 0.085 0.180 0.19
Total Phosphorus (mg/L) 0.018 0.121 0.032 0.027 0.020 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.014 0.008 0.009 0.004 ‐
Chloride (mg/L) 0.470 1.400 0.843 0.750 0.396 0.15
Iron (mg/L) 0.049 0.190 0.107 0.095 0.066 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.290 2.920 1.183 1.100 0.674 ‐
Conductivity (mmhos) 26.500 61.800 47.415 51.700 11.028 ‐
Turbidity (NTU) 0.590 2.300 1.244 1.200 0.511 ‐
Suspended Sediment (mg/L) 0.400 18.000 2.755 1.200 4.703 60
Nitrite/Nitrate (mg/L) 0.001 0.014 0.007 0.006 0.004 ‐
Total Kjeldahl Nitrogen (mg/L) 0.066 0.130 0.095 0.092 0.021 ‐
Total Nitrogen (mg/L) 0.067 0.137 0.102 0.103 0.022 0.19
Total Phosphorus (mg/L) 0.011 0.040 0.026 0.026 0.008 0.015
Soluble Reactive Phosphorus (mg/L) 0.002 0.015 0.010 0.010 0.004 ‐
Chloride (mg/L) 0.220 0.820 0.485 0.450 0.264 0.15
Iron (mg/L) 0.067 0.170 0.107 0.095 0.049 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.180 2.490 1.108 1.170 0.811 ‐
Conductivity (mmhos) 22.000 64.100 46.015 50.000 13.429 ‐
Turbidity (NTU) 0.550 2.500 1.193 0.850 0.691 ‐
Suspended Sediment (mg/L) 0.400 4.800 1.938 1.400 1.433 60
Nitrite/Nitrate (mg/L) 0.001 0.036 0.013 0.015 0.010 ‐
Total Kjeldahl Nitrogen (mg/L) 0.054 0.200 0.112 0.093 0.051 ‐
Total Nitrogen (mg/L) 0.059 0.236 0.126 0.107 0.057 0.19
Total Phosphorus (mg/L) 0.018 0.036 0.025 0.024 0.004 0.015
Soluble Reactive Phosphorus (mg/L) 0.006 0.080 0.019 0.010 0.026 ‐
Chloride (mg/L) 0.210 2.400 0.993 0.680 0.969 0.15
Iron (mg/L) 0.044 0.110 0.082 0.088 0.028 0.03

Water Year: 2006

Water Year: 2008

Water Year: 2007
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Hidden Creek
(HV‐H5)

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.170 3.650 0.805 0.450 0.918 ‐
Conductivity (mmhos) 20.500 62.000 44.573 50.800 15.621 ‐
Turbidity (NTU) 0.500 6.100 1.423 0.830 1.446 20
Suspended Sediment (mg/L) 0.400 11.200 3.000 1.400 3.130 60
Nitrite/Nitrate (mg/L) 0.001 0.018 0.008 0.008 0.005 ‐
Total Kjeldahl Nitrogen (mg/L) 0.046 0.220 0.112 0.097 0.058 ‐
Total Nitrogen (mg/L) 0.052 0.233 0.120 0.105 0.060 0.19
Total Phosphorus (mg/L) 0.019 0.046 0.029 0.026 0.008 0.015
Soluble Reactive Phosphorus (mg/L) 0.002 0.017 0.008 0.008 0.003 ‐
Chloride (mg/L) 0.400 2.300 0.822 0.500 0.828 0.15
Iron (mg/L) 0.030 0.440 0.184 0.095 0.169 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.090 5.310 0.779 0.355 1.332 ‐
Conductivity (mmhos) 18.350 66.800 45.334 49.700 14.612 ‐
Turbidity (NTU) 0.320 10.200 2.584 1.525 2.713 20
Suspended Sediment (mg/L) 0.800 54.400 9.188 4.000 14.521 60
Nitrite/Nitrate (mg/L) 0.001 0.025 0.008 0.007 0.007 ‐
Total Kjeldahl Nitrogen (mg/L) 0.054 0.971 0.217 0.158 0.233 ‐
Total Nitrogen (mg/L) 0.056 0.973 0.225 0.165 0.233 0.19
Total Phosphorus (mg/L) 0.018 0.200 0.043 0.028 0.044 0.015
Soluble Reactive Phosphorus (mg/L) 0.002 0.042 0.010 0.008 0.009 ‐
Chloride (mg/L) 0.160 0.750 0.400 0.300 0.238 0.15
Iron (mg/L) 0.010 0.380 0.134 0.100 0.144 0.03

Parameters Min Max Mean Median Std Err
Applicable Annual 
Average Standard

Streamflow (cfs) 0.544 31.926 7.045 2.966 9.135 ‐
Conductivity (mmhos) 21.500 63.500 45.900 52.500 15.095 ‐
Turbidity (NTU) 0.510 10.500 3.269 2.375 3.024 20
Suspended Sediment (mg/L) 0.800 70.000 9.156 3.400 16.743 60
Nitrite/Nitrate (mg/L) 0.001 0.008 0.004 0.005 0.002 ‐
Total Kjeldahl Nitrogen (mg/L) 0.071 0.666 0.162 0.120 0.145 ‐
Total Nitrogen (mg/L) 0.077 0.667 0.167 0.121 0.144 0.19
Total Phosphorus (mg/L) 0.020 0.094 0.032 0.025 0.018 0.015
Soluble Reactive Phosphorus (mg/L) 0.001 0.012 0.007 0.009 0.003 ‐
Chloride (mg/L) 0.100 0.410 0.244 0.235 0.088 0.15
Iron (mg/L) 0.010 0.190 0.105 0.089 0.082 0.03

Water Year: 2011

Water Year: 2010

Water Year: 2009
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EFFECTIVE SOIL COVER 2009-2011 PHOTO COMPARISON 

 
Gunbarrel Ski Run - looking west from top of slope (2009) 
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Gunbarrel Ski Run - looking west from top of slope (2010) 

 
Gunbarrel Ski Run - looking west from top of slope (2011) 
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Edgewood Meadow - looking upslope (2009) 

 
Edgewood Meadow - looking upslope (2010) 
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Edgewood Meadow - looking upslope (2011) 

 
Lower Olympic Ski Run - looking upslope (2009) 
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Lower Olympic Ski Run - looking upslope (2010) 

 
Lower Olympic Ski Run - looking upslope (2011) 
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Boulder Chute - looking upslope to the southwest (2009) 

 
Boulder Chute - looking upslope to the southwest (2010) 
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Boulder Chute - looking upslope to the southwest (2011) 

 
Groove Ski Run - looking upslope towards the northwest (2009) 
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Groove Ski Run - looking upslope towards the northwest (2010) 

 
Groove Ski Run - looking upslope towards the northwest (2011) 
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Cloud Nine – looking upslope (2010) 

 
Cloud Nine – looking upslope (2011) 
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Easy Street – looking upslope towards the east (2010) 

 
Easy Street – looking upslope towards the east (2011) 
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Ellie Swing – looking southeast upslope (2011) 

 
Ellie Swing – looking northwest down-slope (2011) 
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High Roller – looking northeast upslope (2010) 

 
High Roller – looking southeast upslope, further upslope from the previous photo point (2011) 

 



Appendix D Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
Effective Soil Cover Water Years 2006 - 2011:  Final 

January 2012 / Revised October 2013 Cardno ENTRIX D-13 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

 
Lower California Trail - looking northwest upslope (2010) 

 
Lower California Trail – looking northeast upslope (2011) 
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Upper Ellie –looking north down-slope (2011) 
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INTRODUCTION 
 
The following report summarizes the results of the BMP Effectiveness Monitoring at Heavenly 
Mountain Resort (Heavenly) for the 2011 construction season. It has been prepared by 
Resource Concepts, Inc. (RCI) to comply with the Lahontan Regional Water Quality Control 
Board Waste Discharge Requirements (Board Order MRP 2003-0032A1, WDID No. 
6A090033000) requiring submittal of an annual monitoring report. 
 
Best Management Practices (BMPs) are structural and non-structural measures used to reduce 
soil movement, control surface runoff, and improve runoff water quality. BMPs at Heavenly 
Mountain Resort are applied to facilities (buildings, utilities, parking lots, etc.), roads, ski runs, 
and construction projects. They are generally categorized as either Permanent or Temporary 
BMPs: 

Temporary BMPs are short-term, used during construction and maintenance projects 
and removed upon project completion. 

Permanent BMPs are used on a long-term basis to control contaminant sources or treat 
runoff, and require on-going maintenance to be effective. 

 
Monitoring was conducted per the BMP Effectiveness component (Chapter 5) of the Revised 
Environmental Monitoring Program, as set forth in the 1996 Master Plan and the approved 
Master Plan Amendment (2007). BMPs are monitored for both implementation and 
effectiveness. BMP implementation concerns whether plans/specifications are adequate for 
resource protection, and if improvements are constructed according to design. BMP 
effectiveness is determined from observed or estimated erosion and sediment transport at sites 
evaluated. 
 
Key components of the program include: 

Evaluation forms that focus on implementation and effectiveness consistent with the 
USDA Forest Service, Region 5, BMP Evaluation Program (Region 5 BMPEP), 

Monitoring frequency for Permanent BMPs: post-construction, 1-year post-construction, 
3-, 6-, and 9-year post-construction, 

Monitoring frequency for Temporary BMPs for on-going construction projects: biweekly 
during construction and after precipitation events,  

The revised monitoring program “Needs Assessments” conducted on the facilities 
constructed prior to 2000, 

Assessment of the effects of road BMP upgrades using the water quality risk 
assessment protocols, stream crossing evaluations, and modeling to estimate road 
erosion and sediment yield. 
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2011 RESPONSES TO 2010 SUMMARY REPORT 
 
In the past, BMP Effectiveness Monitoring reports (2004 through 2010) have provided annual 
recommendations for improving planning, implementation, effectiveness and monitoring of 
Temporary and Permanent BMPs at Heavenly. In keeping with the adaptive management 
approach, Heavenly has used these results and recommendations to improve the BMP retrofit 
and maintenance program. The following section summarizes the Resort’s response to the 2010 
report recommendations. 
 
Planning 
As in the past, Heavenly’s annual work list has included BMP construction and maintenance 
items identified through the previous year’s BMP Effectiveness Monitoring. Table 1 (Appendix 
A) lists the 2011 BMP retrofit and maintenance projects initiated based on recommendations 
made in 2010 and Heavenly’s on-going annual inspection of erosion control facilities. Projects 
are typically prioritized on accessibility, potential for increasing erosion, and proximity to SEZ. 
Projects planned but not completed in 2011 have been included in the BMP project 
recommendations for 2012. 
 
The Revised Construction Erosion Reduction Plan (CERP) continues to be a useful tool for 
identifying appropriate BMPs for projects without detailed sets of plans and specifications.  The 
CERP is regularly reviewed during the planning and construction season. Additional 
recommendations developed from monitoring effectiveness of temporary and permanent BMPs 
are summarized in Appendix A. RCI has used these observations as supplemental guidance for 
evaluating project implementation, though they have not formally been incorporated into the 
CERP. 
 
In 2011, Heavenly continued their on-going annual maintenance activities on roads including: 
road repairs, reconstruction of drainage dips and water bars, and grading around switchbacks.  
They also identified road segments to improve with aggregate base surfacing prioritized by 
water quality risk scores that focus on proximity to perennial drainages (2005 LTBMU).  
Approximately 3,300 linear feet of road was resurfaced in 2011. 
 
Permanent BMPs 
Using the adaptive management approach, observations and recommendations made in 2005 
through 2010 were used to identify specific projects, incorporate general recommendations, and 
improve the BMP program at Heavenly. A summary of past recommendations for Permanent 
BMPs and how they were addressed in 2011 is included in Tables 2 and 3 (Appendix A). 
 
Temporary BMPs 
Heavenly has continued to respond to the recommendations for implementation and 
effectiveness of temporary construction BMPs developed through the BMP Effectiveness 
Monitoring Program. A summary of past recommendations for Temporary BMPs and how they 
were addressed in 2011 is included in Tables 4 and 5 (Appendix A).  
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Monitoring 
The BMP Effectiveness Monitoring Program has been reviewed each year to identify possible 
improvements consistent with an adaptive management approach. 
 
In 2010, a need for prompt coordination throughout the construction season was noted so that 
Heavenly is able to schedule BMP maintenance work in a timely manner.  Over the 2011 
construction season, Heavenly staff was notified by RCI of any BMPs requiring improvements 
as soon as they were identified.  The field team was responsive and professional in repairing or 
retrofitting temporary BMPs, often the same day they were contacted.  Heavenly staff 
throughout the summer season also coordinated general maintenance for permanent BMPs. 
 
Per 2010 recommendations, monitoring for road BMP upgrades was conducted in 2011. 
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2011 MONITORING RESULTS AND DISCUSSION 
 
Included in this report are BMP assessments for the 2011 summer maintenance/construction 
season.  The 2011 season started after snowmelt in late June and ended with the first snow 
received in mid October.  While this monitoring period is logical for seasonal operation of the 
Resort, it does not correspond directly with the Water Year reporting timeframe indicated in the 
waste discharge requirements, as noted below: 

The first quarter of the 2011 Water Year (October 1 through December 31, 2010) was 
reported previously as part of the 2010 Construction Season Summary (RCI, February 
2011). 

No evaluations were conducted during the second quarter of the 2011 Water Year 
(January 1 through March 31, 2011) or the third quarter of the 2011 Water Year (April 1 
through June 30, 2011) due winter closure and the late seasonal snowmelt. 

The 1st quarter of the 2012 Water Year (October 1 through December 31) is included in 
this report, to incorporate the logical conclusion of the summer maintenance/construction 
projects.   

 
Facility and Construction Project BMP Monitoring 
The annual monitoring conducted for facility maintenance and construction projects during the 
2011 season uses the HV-1 and HV-2 forms and protocols.  Summaries of the collected data, 
as well as the evaluation forms, are included in Appendix B. 

Permanent BMPs 

In 2011, 29 permanent BMP evaluations were performed by RCI at 29 different sites. The 
evaluations included post-construction monitoring at 3-year intervals and follow up visits to 
review BMPs after maintenance activities or after storm events. 
 
Implementation 
Permanent BMPs were generally implemented in accordance with the CERP and project 
specific plans through out the Resort.  Minor departures for implementation of permanent BMPs 
were observed in two locations where plans for permanent BMPs were not sufficient to reduce 
erosion; these existing facilities also need minor BMP retrofits to meet the CERP guidelines. 
Results for implementation of permanent BMPs monitored in 2011 showed that BMPs were fully 
“implemented” at 90% of the sites scored.  One site was not scored for implementation since it 
was scored in a previous year. 
 
Effectiveness 
Effectiveness of permanent BMPs observed in 2011 indicated two sites with “at risk” scores.  
These locations have been added to the 2012 Work List to augment the effectiveness of the 
BMPs at the sites.  Scoring for 2011 documented 93% of the sites had “effective” Permanent 
BMPs. The most comment types of “effective” permanent BMPs continue to be rock slope 
protection, revegetation treatment areas using soil conditioning, pine needle and wood chip 
mulch, and infiltration/dripline BMPs at facilities. 
 
Precipitation mostly as rain during the month of October measured between 0.3 and 0.8 inches 
from manual rain gauges installed near construction projects at the resort. Infiltration and 
erosion control BMPs installed at facilities were typically effective at controlling runoff and 
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reducing erosion. Where runoff was evident, erosion was minimal and sediment deposition was 
typically in sediment basins or catch basins. 
 

Temporary BMPs  

In 2011, Heavenly routinely used Temporary BMPs at five construction sites and one staging 
area. Each site was evaluated multiple times depending on the length of time between 
construction start and completion dates. The monitoring frequency for construction projects is 
biweekly and after precipitation events. A total of 39 separate Temporary BMP evaluations were 
conducted at six sites by RCI in 2011. 
 
Implementation 
Temporary BMPs on the whole were implemented in accordance with the CERP and project 
plans.  Scores of fully “implemented” for all types of temporary BMPs resulted during 76% of site 
visits in 2011. Scores of less than fully “implemented” occurred primarily for one project plan set 
(see Appendix B).  Once a “minor departure” for implementation is scored due to the plan set, 
subsequent monitoring on 2-week intervals for the remainder of the project receives that score.  
Excluding this one project, the temporary BMPs were 100% fully implemented in 2011. 
 
Effectiveness 

Temporary BMPs used in 2011 were typically effective at controlling runoff and erosion. 
Sediment barriers such as sediment fencing and fiber rolls were effective at controlling runoff 
during precipitation events in October which produced 0.3 to 0.8 inches of rain at the Resort. 
Temporary BMP effectiveness scored fully “effective” for 95% of the evaluations performed in 
2011.  A review of scoring for individual categories shows that designation of exclusion zones 
was the least effective temporary BMP in 2011. 
 
Road BMP Upgrade and Reconstruction Monitoring 
The BMP Effectiveness monitoring data for roads evaluates the effect of road reconstruction 
and BMP upgrade projects during the monitoring period on potential for sediment transport.  
Due to the limited road projects conducted in 2006 through 2008, this report addresses BMP 
upgrades at the Resort for the entire 6-year period (2006 through 2011). Data and monitoring 
methods are included in Appendix C and summarized below for both implementation and 
effectiveness. 
 
Implementation 

During the period of 2006 through 2011 Heavenly continued routine road maintenance activities 
throughout the Resort. In addition, road BMP upgrades were implemented in conjunction with 
facility construction and site specific road surfacing projects. A total of 3.12 miles of roads were 
reconstructed or upgraded and 0.79 miles of roads were decommissioned. 
 
In general, new road segments and reconstructed road segments were designed in accordance 
with the road BMPs in the CERP or in site specific projects plans and specifications. However, 
Heavenly has not aggressively pursued recommendations in the CERP to upgrade roads to 
Forest Service standards. As previously noted in assessments of existing roads at Heavenly, 
most of the roads were not originally designed to Forest Service standards; often cut and fill 
slopes are over-steep, switchback approaches are not flattened, and longitudinal gradients are 
higher than 10 percent. In order to upgrade these roads to FS standards, redesign and 
significant reconstruction would be required due to the steep terrain. Proposed road 
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components of a few projects during the period (2006 through 2011) were not constructed due 
to the extent of disturbance, substantial cut and fill quantities, increased road lengths, and 
required tree removal (for example Northbowl Lift base terminal and Olympic Lift top terminal). 
Fortunately, many of these existing roads are located away from streams and drainage ways, 
and using the WQRAP screening process, have been determined to pose little risk to water 
quality. Road related erosion may necessitate continued maintenance, but the risk of sediment 
transport to streams and SEZ areas is minimal. 
 
For roads scored with sediment transport risk, the program doesn’t currently have a formalized 
monitoring approach, such as the “Needs Assessment” (HV-3 Forms), that could be used to 
identify site specific road BMP upgrade projects similar to the facility program. Heavenly 
resurfaced the summer maintenance road segments from Powderbowl Lift Base to the first 
switchback above Snow Beach with aggregate base in 2011, which reduced the “high” WQRAP 
scores to “low” and “medium”. However, site specific road cross slopes and water bar spacing 
were not identified prior to grading, which could have further reduced risk scores and modeled 
sediment yield (WEPP modeled results). The WQRAP score in conjunction with site specific 
BMP recommendations would improve implementation of future BMP upgrades. 
 
Effectiveness 

Effectiveness of road BMP upgrades and typical existing road BMPs has been determined by 
the monitoring methods outlined in Appendix C (WQRAP screening process and the WEPP 
model), as well as general observations documented during routine and post storm event BMP 
evaluations. 
 
The road BMP upgrades at Heavenly resulted in a net decrease of 0.45 miles of high risk road 
that correspond to an increase in 0.07 miles of low and 0.38 miles of moderate risk roads.  
WEPP modeling estimates also indicated that sediment yield would be reduced on an annual 
average basis, primarily in conjunction with use of gravel surfacing on “high risk” road 
segments.  Stream crossings “effectiveness” scoring under road segments treated with gravel 
surfacing also improved. The remaining stream crossings have not changed as no specific 
upgrade projects have been implemented. 
 
Precipitation and snowmelt events have been observed to cause erosion of native road surfaces 
and at water bar/drainage dip outlets extending below drainage dip/water bar outlets. Native 
road surfacing is readily subject to rutting caused by vehicle traffic on native surfacing. 
Techniques to improve road BMP performance suggested in the 2010 Annual Report include 
the following: 

Reducing runoff concentration in depressed wheel tracks using combinations of filling, 
grading, and road surfacing. 

Improving outlet protection with energy dissipation and enhanced infiltration capacity at 
runoff concentration points. 

Exploring innovative road surfacing techniques that could enhance infiltration during 
intense storm events, yet withstand routine traffic on the steep grades characteristic of 
the road system. 
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 2011 CONCLUSIONS AND RECOMMENDATIONS FOR 2012 
 
The following conclusions and recommendations were generated from the results of the 2011 
BMP Effectiveness Monitoring at Heavenly. 
 
Planning 
Heavenly has proactively used the results of the BMP Effectiveness Monitoring Program to 
improve planning for BMPs for facilities at the Resort. Planning should continue to utilize the 
monitoring results to assist with identifying and prioritizing BMP maintenance and retrofit 
projects. Recommendations for future improvements and maintenance are summarized in Table 
6 and were developed from the 2011 monitoring results. This summary has typically been used 
by Heavenly Mountain Resort to develop the Annual Work List. 
 
The CERP has served as a valuable tool for identifying appropriate Temporary and Permanent 
BMPs, particularly for projects without detailed sets of plans and specifications. Therefore, it 
should continue to be updated consistent with the adaptive management approach 
incorporating BMP recommendations developed in Tables 2 through 5. In addition, the section 
of the CERP describing roads BMPs could be improved for specific BMPs applicable to existing 
roads at Heavenly, rather than referencing general Forest Service design and maintenance 
standards. 
 
In coordination with Heavenly’s infrastructure needs and the road BMP effectiveness monitoring 
results, Heavenly has a basis for identifying roads with a water quality risk and evaluating BMP 
upgrade effectiveness. However, the planning process could be improved to prioritize and 
schedule successful road BMP upgrades. RCI recommends a “Needs Assessment” component 
be incorporated into the roads monitoring, similar to the “Needs Assessment” adopted in 2004 
for Resort facilities. 
 
Implementation 
Heavenly uses the on-going monitoring program to identify and implement permanent BMP 
installation and maintenance projects. Plans and specifications continue to incorporate 
temporary BMPs that are the most effective at Heavenly. Tables 2 and 4 in Appendix A should 
be used as a reference for reviewing project BMPs during development. 
 
Continuing communication between design professionals, field personnel, and agency 
representatives is needed to maintain successful implementation of Temporary and Permanent 
BMPs. Heavenly should also continue to provide training to all personnel (staff and contractors) 
in BMP “awareness”, which is critical in maintaining high quality BMP implementation. 
 
Heavenly has developed an experienced field team responsible for successfully implementing 
BMPs.  The knowledge and hands-on skills that the team has learned from multiple construction 
seasons has resulted in continued implementation consistency and expertise.  If possible, an 
experienced supervisor and field team should be designated to implement BMPs each season. 
 
Effectiveness 
Successful BMP effectiveness is tied to both implementation and technology. Heavenly has a 
long-term commitment to environmental improvement through both planning and regulatory 
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means. Heavenly has improved the effectiveness of BMPs by implementing new techniques, 
which are reflected in the monitoring results. Tables 3 and 5 in Appendix A should be used as a 
reference for reviewing project BMPs for effectiveness. 
 
In the past, soil cover achieved the lowest scores for effectiveness, but these scores have 
improved for recent projects using new approaches for soil conditioning, revegetation, and slope 
stabilization with rock and mulch combinations. Continued monitoring of these techniques will 
provide data on long-term effectiveness. 
 
Exclusion zones achieved the lowest scores for effectiveness in the past year. Heavenly has 
increased the use of rope barricades on all summer access roads, effectively restricting vehicle 
traffic to existing roadways.  However, construction activity has created new access routes both 
as short cuts or to avoid pedestrian traffic in the area.  Future plans should carefully consider 
designating necessary access routes and staging areas, so that appropriate temporary roads 
can be used then adequately decommissioned, and permanent access routes can be 
constructed with adequate BMPs to Forest Service standards. 
 
Heavenly has prioritized BMP installation and maintenance in areas where disturbance 
connects directly to SEZs and storm drains.  These areas present the greatest water quality risk 
and, correspondingly, are locations where BMPs should be the most effective. Future 
monitoring and planning should continue to emphasize this priority for both facility and road 
BMP projects and maintenance. 
 
An emphasis on road BMPs remains a priority for future projects.  The effectiveness of road-
related BMPs could be improved with better coordination regarding objectives and methods for 
road BMP maintenance. BMP design and methods may need adaptation to the unique 
conditions existing at the Resort. 
 
Monitoring 
The BMP Effectiveness Monitoring Program has provided useful information for evaluating the 
BMPs at Heavenly; particularly with respect to permanent facility BMPs and temporary 
construction BMPs. Results should continue to be incorporated in planning measures consistent 
with an adaptive management approach. RCI offers recommendations for future monitoring: 
 
A “Needs Assessment” protocol could be incorporated in the monitoring program for the road 
segments identified through the WQRAP process and for stream crossings at the Resort. 
Similar to the “Need Assessments” protocol adopted in 2005 for facilities, results would provide 
a basis for planning and implementation of road BMP upgrades. 
 
Roads on private lands are not extensive, but certain segments need to have WQRAP scores 
verified and be added to the Heavenly GIS database. On an annual basis, site specific problem 
areas for road erosion should also be reevaluated using the WQRAP and a “Needs 
Assessment”. 
 
The WQRAP monitoring for roads uses a distance of 450 feet from SEZ as a screening method 
to identify roads with risk of sediment transport.  It is suggested the monitoring method for 
facilities adopt a similar screening distance for sites where BMPs have been implemented.  
After the monitoring for nine years (at three year intervals), or sooner if warranted by site 
stability, facilities greater then 450 feet from SEZ present little water quality risk and should no 
longer be monitored for BMP Effectiveness. 
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Table 1. BMP Projects and Maintenance Completed in 2011 

Location Treatment 
Groove Lift Upper Terminal Effective cover improved, steep slope below terminal 

stabilized with rock riprap, and infiltration trench cleaned 
out. 

Blue Angel Chutes Effective cover improved. 
Top of Gondola Magic Carpet Drip line infiltration trenches installed. 
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Table 2. Permanent BMP Implementation – Recommendations and Responses 

Observations/Recommendation Responses/Actions in 2011 
Revegetation specifications needed to be 
updated to present standards in the Lake 
Tahoe Basin. (2004-2005) 

Revegetation specifications for construction projects were 
site-specific and consistent with present standards. Projects 
included: Adventure Peak Ski School, Tamarack Lodge, and 
Umbrella Bar Relocation. 

Design of facilities to treat or infiltrate the 
20-yr 1-hour event needed to be site-
specific (2004-2005). Infiltration areas 
should be flat bottomed, filled with 
sufficient gravel or drain rock and 
bordered with rocks (4 to 8 inch 
diameter). 

Maintenance and reconstruction of infiltration facilities was 
implemented at the following number of sites: 36 in 2006, 4 in 
2007, 7 in 2008, 27 in 2009, 3 in 2010, and 1 in 2011.  
Dripline trenches were located to intercept roof runoff. 
Heavenly staff documented the calculated volumes and 
facility construction at each structure. 

Trench settlement can be prevented by 
compaction and mounding. (2004-2005) 

Trenching was conducted for utilities in the Top of Gondola 
area. Mounding was not feasible given the soil 
stabilization/revegetation treatments prescribed.  

Use fiber rolls for long-term slope 
stabilization as well as temporary erosion 
control. (2004-2005) 

Permanent fiber roll installation was not used in 2011 
projects. Most slopes were protected with riprap rather than 
revegetation. Fiber rolls were used for temporary erosion 
control. 

Gravel and riprap specifications should 
include: sizing, gradation, angularity and 
geotextile installation underneath. (2006) 

Riprap was installed with geotextile behind it for the 2011 
project at the Groove Upper Terminal. 

Geotextile fabric installation for slope 
stabilization must address anchor 
trenches at fabric edges, overlaps, and 
appropriate anchor intervals for lined 
channels and steep slopes. (2006) 

Geotextile fabric for slope stabilization was installed on the 
2011 project at the Groove Upper Terminal with sufficient 
overlaps and anchor intervals. 

New prescriptions for soil amendments 
and revegetation need better coordination 
regarding timing, accessibility, and 
materials availability. (2007) 

Heavenly reused materials (soil, rock, wood chips, etc.) 
generated on-site. Site-specific soil amendment depth was 
identified and coordinated in the field with IERS. 

Waterbars should be elongated and 
installed at an angle to the direction of 
traffic. (2009) 

Waterbars installed throughout the mountain are typically 
parallel to the direction of traffic.  In 2010, an angled waterbar 
was reconstructed near the Powderbowl Lift upper terminal to 
divert water away from the Blue Angel Chutes area. The 
waterbar performed well after the 2010-2011 winter season 
by diverting water to the adjacent tree covered area. 

Road base should be applied in areas 
with steep slopes, water quality concerns 
(proximity to SEZ/stream crossings), and 
high traffic areas where rutting and dust 
may be a problem. (2009) 

In 2011, road base was applied in a high traffic road from the 
Powderbowl Lower Terminal to approximately 100 feet past 
the stream crossing of Heavenly Valley Creek around the first 
switchback. 

Excess fill could be reused on site to 
build up road base in depressed areas 
and improve drainage. (2010) 

Top of Gondola area road reconditioning and maintenance 
reused excess fill. 

Riprap installation on steep slopes 
provides better stabilization than cover 
with mulch (2011). 

Riprap was installed for the BMP maintenance project at the 
Groove Upper Terminal after previous unsuccessful attempts 
to stabilize the slope with straw bales and wattles. 



 

BMP Effectiveness Construction Season Summary – 2011 Resource Concepts, Inc. 
Appendix A – Page 3 

Table 3. Permanent BMP Effectiveness – Recommendations and Responses 

Observations/Recommendation Responses/Actions in 2011 
Soil cover was not typically achieved with 
straw mulch after the first construction 
season. (2004-2005) 

Heavenly continued to use different types of mulch on 
2011 construction projects to meet effective soil cover 
objectives, including wood chip mulch and pine needle 
mulch (Groove Upper Terminal, California Side Trail 
Widening). 

Revegetation develops minor deficiencies 
after construction that requires on-going 
correction for several years to provide 
effective soil cover. (2004-2005) 

Several sites were revisited with spot seed and mulch 
application. Wood chip mulch or gravel, rather than 
revegetation, continues to appear more effective for high 
traffic areas. 

Fabric installed on steep slopes often 
slides down in small sections, even 
anchored securely during installation. 
Geotextile needs continuing maintenance if 
vegetation is not established. (2006) 

Fabric installed in 2009 was refurbished in 2010 at the 
East Peak Well. In 2011, it appeared that the majority 
fabric remained in place; however, an overlapped seam 
was beginning to pull apart at the end of the season.  This 
location will be inspected again in 2012. 

Projects using wood chip mulch and soil 
amendments appear to provide longer 
lasting effective cover, particularly in high 
traffic areas. Heavenly will continue spot 
treatments at facility sites where barren 
areas occur. (2006) 

Small bare areas throughout the resort were refurbished 
with wood chip and pine needle mulch, particularly in high 
traffic areas. 

Sediment from outside the project area has 
the potential to impair the long-term 
effectiveness of SEZ restoration and soil 
stabilization projects unless follow-up work 
is performed. (2007) 

Follow-up stabilization work for bare spots on slopes 
above the Upper Maintenance Shop and Northbowl SEZ 
Restoration project areas is scheduled for 2012. 

Wood borders for infiltration areas and 
trenches are often caught and pulled out by 
equipment in the winter, particularly in 
areas alongside roadways.  Rock borders 
keyed into the soil are a more stable option 
to prevent movement of gravel. (2009) 

Wood borders have been replaced with rock borders 
around infiltration areas. Rock borders were observed to 
hold up well from previous years. 

Rock armored channels routing runoff from 
drip lines to infiltration areas are more 
effective than drip line trenches. Channel 
low points must be well defined; otherwise, 
new channels erode around rocks. (2009) 

Channels were refurbished throughout the Resort as 
routine maintenance. 

Water bar outlet protection using energy 
dissipaters and enhanced infiltration is 
effective. (2010). 

Gondola Mid Station Road and the Skyline Trail water bar 
outlets captured sediment and minimized down slope 
erosion during after storm events and the 2010/2011 
winter season. 

Channels lined with rock or fabric 
accumulate sediment over time.  Sediment 
should be routinely removed from the 
channels and used for fill in low areas on 
roads or removed from the site (2011). 

In 2011, sediment was cleaned from channels as routine 
maintenance and removed from the site. BMPs should 
continue to emphasize reducing erosion and enhancing 
infiltration to minimize costly and time intensive removal of 
accumulated sediment. 
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Table 4. Temporary BMP Implementation – Recommendations and Responses 

Observations/Recommendation Responses/Actions in 2011 
BMPs should not be disassembled 
prematurely, because vegetation may take 
several seasons to be established. Specifically, 
plans did not specify clearly that fiber rolls were 
to remain after construction. (2004-2005) 

Construction project winterization included removal of 
sediment fence (which presents a skier hazard and 
does not typically last through the winter) at the end of 
the season. Fiber rolls remained in place as needed 
(Sky Base Staging Area and Top of Gondola projects). 

Place BMPs prior to construction, thereby 
ensuring readiness for summer storms or 
winter closures. (2004-2005) 

BMPs were in place prior to initiation of each 2011 
construction project. Focus should continue on 
installation prior to initiation for small maintenance 
projects and staging areas, where no plans have been 
prepared, but BMPs are to be installed per the CERP. 

Clean out and repair BMPs after a runoff event. 
(2004-2005) 

After storm events, repairs were made to waterbars 
throughout the resort. 

Maintain BMPs through the life of the project, 
again to ensure readiness for summer storms 
or winter closures. (2004-2005) 

Temporary BMPs were in place during the precipitation 
events and winterization measures were implemented 
prior to snowfall. 

Temporary BMPs may concentrate runoff to a 
discharge point (sediment fence, fiber rolls, 
temporary division swales, temporary culverts, 
and stream diversion). Provide energy 
dissipation and stabilization at the point where 
the temporary BMPs terminate. (2006) 

Sediment barriers were used for projects in the Top of 
Gondola area, mostly parallel to the slope with outlet 
protection in the form of a curved straw wattle or 
sediment fence.  

If a construction project initially proposed for a 
single season must be extended over the 
winter, winterization plans should be appended 
to the design documents. (2006) 

Not applicable in 2011. 

Maintenance of sediment fence can be 
reduced by using proper T-Posts for support 
and adequate burial of fabric edges, 
particularly for longer-term projects. Project 
designs need to allow alternative fencing at 
sites with substantial rock or limited access. 
(2007) 

Fiber rolls were often used in lieu of sediment fence in 
2011.  Where sediment fence was used, edges were 
properly buried, reducing the need for frequent 
maintenance. 

Dust control for soil stockpiles on the mountain 
can be improved. If water is unavailable from 
the snowmaking system, stockpiles need to be 
covered with plastic sheeting. (2007) 

Stockpiles were covered with sheeting to control dust 
prior to storm events and at the end of the day at the 
Adventure Peak Ski School and the Umbrella Bar 
Relocation. 

Location of sediment barriers (silt fence or fiber 
rolls) shown on project plans needs to be 
parallel to the slope or with energy dissipaters 
along the flow line and at discharge points. 
(2008)  

Sediment barriers were shown on the plans for the 
Adventure Peak Ski School, Umbrella Bar Relocation 
and Staging Areas for California Side Trail Widening, 
typically on the contour. Installation typically per plans. 

Staging areas should have Temporary BMPs in 
place before materials are stockpiled on site. 
(2009) 

BMPs were installed prior to use at staging areas: 
Boulder Parking Lot and Sky Base Staging Area (part 
of California Side Trail Widening in 2011).  

Rope fencing for road delineation is typically 
removed prior to the winter season.  Vehicles 
and equipment should observe road corridors 
when fencing is not in place. (2011) 

Crews responded after they were notified to observe 
the delineated roadways and stay off shoulder areas. 
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Table 5. Temporary BMP Effectiveness – Recommendations and Responses 

Observations/Recommendation Responses/Actions in 2011 
Disturbance outside construction limits. Construction limits were observed where clearly shown on 

the plans.  
Exposed soils with potential for sediment 
delivery to SEZ. 

Sediment barriers were generally installed and routinely 
maintained. 

Dust control measures for stockpiles are 
more effective when snowmaking water is 
available to wet down soils. Plastic 
sheeting is less effective and is difficult to 
keep anchored in windy conditions, but 
may be the only option in some areas. 

No projects in 2011 were located in especially wind prone 
areas so alternatives to plastic sheeting were not required.  
Plastic sheeting was used at the Top of Gondola projects 
(Tamarack Lodge and Adventure Peak Ski School) and at 
the Umbrella Bar Relocation. 

Sediment fence is effective in containing 
excavated stockpiled soils. If stockpiles 
are larger than initially anticipated, the 
fence must be extended. 

Stockpiles were generally contained with fiber rolls. 
Stockpiles were typically in continuous use and fiber rolls 
were adjusted accordingly. 

Despite proper installation, burial of fabric 
edges does not always prevent wind from 
pulling the fabric out, and metal mesh 
backing does not always prevent holes 
and blowing fabric. Prompt inspection 
and repair of sediment fence is almost 
always needed after windy conditions.  

In staging areas, sediment fence was installed properly 
and held up well over the season. 

Fiber rolls are most effective when keyed 
into the native soil and anchored 
securely. 

Fiber rolls in most construction areas were keyed in and 
staked per the plans.  Fiber rolls at the base of stockpiles 
should be anchored with rocks or sandbags if they will be 
in place for a length of time. 
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Table 6. Site-Specific Recommendations For 2011 BMP Projects 

Location Treatment 
Priority Projects for Follow Up Maintenance (2011) 

Gondola Top Station Refurbish existing infiltration basin and improve drainage to 
maintain effectiveness (2007). 

Edgewood SEZ near 
Boulder Upper Terminal 

Maintain road BMPs, road grading, and redirect road runoff near 
corner (2010). 

Hellwinkel’s Trail Maintain road BMPs from Sky Deck to Sky Water Tank (2010). 
Mid Station Road Maintain water bars and energy dissipaters at outlets (2010). 
Tubing Lift Maintenance 
Road 

Realign top of tubing access road, stabilize fill bank at top of lift 
(2010). 

Upper Vehicle 
Maintenance Shop 

Stabilization work on gully above SEZ restoration, embankment 
between road and SEZ, and road intersection at base of SEZ 
(2010).  

Top of Tram Station Stabilize slope on southwest corner of the building (2011). 
California Main Lodge 
Parking Lot 

Clean out drop inlet where orange algae accumulates along 
Wildwood (2011). 

Umbrella Bar Relocation Restore old Umbrella Bar location at Adventure Peak site.  Install 
drainage dip across road below new Umbrella Bar location (2011). 

California Side Run 
Widening 

Complete pine needle mulch application on areas accessed by 
construction equipment  (2011). 

Olympic Upper and 
Lower Terminals 

Improve effective cover beneath Upper Terminal.  Maintain 
geotextile fabric lined channel at Lower Terminal (2011). 

Out of Tahoe Basin BMP Needs (2012 to 2013, Low Priority)  
East Peak Lodge Stabilize drip lines and drainage swales near foundation of 

building (2007).  
East Peak Grading Area Complete drainage and stabilization measures initiated for the 

area between Comet and Dipper Lift Lower Terminals (2009). 
Base of Comet Express 
Lift 

Improve effective cover and refurbish infiltration BMPs (2010). 

East Peak Sewer 
Holding Tank Area 

Improve effective cover and delineate vehicle turn around (2010). 

Nevada Fuel Station 
($100 Saddle) 

Stabilize channel below fueling station (2011). 

East Peak Water Tank Stabilize slope behind tank, improve effective cover (2011). 
East Peak Patrol Stabilize slope on west side of building, improve effective cover 

(2011). 
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2011 BMP Effectiveness Monitoring: Facilities & Construction Projects  
 
Resource Concepts, Inc. (RCI) has been contracted by Cardno ENTRIX, Inc. to monitor Best 
Management Practices (BMPs) performance at Heavenly Mountain Resort. The monitoring 
program addresses BMP monitoring for compliance with the resort Master Plan based on 
requirements of the USDA Forest Service, Tahoe Regional Planning Agency and the Lahontan 
Regional Water Quality Control Board (Board Order R6T-2003-0032).  

Methods 
 
The RCI Field Team uses the monitoring protocols for facilities and construction projects from 
the written plan, BMP Effectiveness Monitoring, Chapter 5, Heavenly Mountain Resort 
Environmental Monitoring Program (December 19, 2005). The revised Environmental 
Monitoring Program was approved in conjunction with the Master Plan Amendment EIR/EIS/EIS 
(Appendix 3-1-D) in 2007. The plan assesses temporary BMPs at on-going construction sites, 
permanent BMPs after construction completion, and “BMP Needs” for continued resource 
protection at facilities constructed prior to 2000. 
 
Temporary BMP evaluations (Form HV-1) are generally conducted biweekly during construction. 
Permanent BMP evaluations (Form HV-2) are conducted upon construction completion, at one-
year post-construction, and at three-year intervals after construction completion. Vegetation 
manipulation evaluations (Form V28) for “mitigation of soil disturbance effectiveness monitoring” 
are conducted annually for three seasons following implementation on ski trails.  “BMP Needs” 
evaluations (Form HV-3) are conducted on a one-time basis for facilities constructed prior to the 
year 2000.  Results of the assessments are entered into an ACCESS database. 

Reporting Period 
 
This report contains a synopsis of the BMP assessments completed during the 2011 
construction season:  
 

 July 1 through September 30 (4th quarter of the 2011 Water Year) and October 1 through 
December 31, 2011 (1st quarter of the 2012 Water Year).  The evaluations from the 2011 
construction season are combined in this report for consistency and comparability.   

 
 The first quarter of the 2011 Water Year (October 1 through December 31, 2010) was 

included as part of the 2010 Construction Season Summary. 
 

 No evaluations were conducted due to snow at the Resort during the second quarter of 
the 2011 Water Year (January 1 through March 31, 2011). No evaluations were 
conducted in the second quarter of the 2011 Water Year (April 1 through June 30, 2011) 
due to late season snow.   

Assessments 
 
During the 2011 construction season (July 1 through October 31, 2001), the RCI Field Team 
performed evaluations at 35 different sites: 26 within the Lake Tahoe Basin and 9 outside the 
Lake Tahoe Basin. Tables 1 and 2 list types of monitoring and locations evaluated in the 2011 
calendar year. 
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Temporary BMP monitoring (Form HV-1) was performed at the following sites:  
 
Tamarack Lodge (Top of Gondola Lodge) – The majority of construction work for this 

project took place in 2010 including site work, grading, utility installation, road and 
walkway relocation, slope stabilization and construction of the lodge building and the 
patio.  Work in 2011 included additional revegetation measures, electrical conduit 
rerouting and installation of infiltration trenches at the magic carpet lift constructed in 
conjunction with the lodge project. 

 
Tubing Lift (Covered Surface Lift) at Top of Gondola – In 2009, lift construction work was 

completed for the project. An access ramp was constructed from the top of the lift to the 
adjacent slopes in 2010.  Work on the new access road to the top of the lift was planned 
for 2011 but construction was postponed until 2012.  Temporary BMPs were installed in 
anticipation of construction.  

 
Adventure Peak Ski School – The project included a new ski school building, play 

structure and modular kitchen facility at Adventure Peak, with underground utilities, site 
work, infiltration areas and revegetation.  The existing yurt, sprung structure and 
attached decks were removed. 

 
Umbrella Bar Relocation – This project relocated the Umbrella Bar from the Top of 

Gondola area to a new site adjacent to Snow Beach.  The work included connecting 
existing utilities from Snow Beach to the Umbrella Bar, realignment of a section of 
existing road, revegetation and installation of an infiltration trench around the building.  

 
California Side Trail Widening – Work included trail widening and hazard reduction on: 

Ridge Promenade, Liz’s, and Ellie’s Trails and High Roller Terrain Park.  The plans call 
for 100 percent coverage on all areas accessed by construction equipment for tree and 
boulder removal. Staging for the project was located at the “Sky Base Staging Area.” 

 
Staging Areas at the Sky Base, East Peak Borrow Area, and Boulder Parking Lot were 

used periodically for storage of wood chips, pine needles, rocks, and construction 
equipment.  Sky Base was inspected as part of the California Side Trail Widening 
project; the East Peak Borrow Area was not inspected in 2011 since it was not in active 
use for staging. Temporary BMPs at the Boulder Parking Lot were inspected in 
conjunction with an HV-2 inspection of permanent BMPs. 

 
Permanent BMP monitoring (Form HV-2) included 29 project sites: 
 

 Olympic Express Towers  
 Olympic Express Utilities  
 Olympic Express Upper & Lower 

Terminals 
 ZipRider Upper & Lower Terminals 
 Gondola Mid Station Access Road 
 Northbowl Lower Terminal 
 California Parking Lot 
 East Peak Patrol Building 
 Stagecoach Lower Terminal 
 Stagecoach Snowmaking 
 Ski Trails: S8, S9, S10, Meteor and V12 

(Nova) 

 Boulder Parking Lot (All Phases) 
 Edgewood Creek Upper Gully 
 East Peak Well (new) 
 East Peak Water Tank 
 East Peak Water Line Replacement 
 East Peak Well (old) 
 Nevada Fuel Station ($100 Saddle) 
 Lakeview/Upper Shop Cable 
 Lakeview Water System 
 Groove Upper Terminal 
 World Cup/East Bowl/Face Snowmaking 
 Top of Tram 
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Table B.1  Types of Evaluations Performed during 2011 Construction Season 

CALIFORNIA SITES NEVADA SITES 

Lake Tahoe Basin Lake Tahoe Basin 
Permanent BMP Evaluations 
Temporary BMP Evaluations 
Needs Assessments 

9 
33 
0 

Permanent BMP Evaluations 
Temporary BMP Evaluations 
Needs Assessments 

11 
4 
0 

Carson River Basin Carson River Basin 
Permanent BMP Evaluations 
Temporary BMP Evaluations 
Needs Assessments 

0 
0 
0 

Permanent BMP Evaluations 
Temporary BMP Evaluations 
Needs Assessments 

9 
0 
0 

Total BMP Sites Evaluated– 35            Total Evaluations Performed – 66 
 

Table B.2.  All Sites Evaluated during 2011 Construction Season 

CALIFORNIA SITES NEVADA SITES 
Lake Tahoe Basin Lake Tahoe Basin 

1. Adventure Peak Ski School 1. Boulder Parking Lot Staging Area 
2. California Side Trail Widening 2. Boulder Parking Lot (All Phases) 
3. Tamarack Lodge (Top of Gondola) 3. East Peak Patrol 
4. Umbrella Bar Relocation 4. Edgewood Creek Upper Gully 
5. Calif. Main Lodge Parking Lot 5. Tubing Lift  at the Top of Gondola 
6. Zip Line (Flyer) - Lower Terminal 6. North Bowl Lower Terminal 
7. Zip Line (Flyer) - Upper Terminal 7. Olympic Express - Line Towers 
8. Gondola Mid Station Access Road 8. Olympic Lower Terminal 
9. Gondola Top Station & Facilities 9. Olympic Upper Terminal 
10. Groove Upper 10. Olympic Express - Utilities 
11. Lakeview Water System 11. Ski Trail S8 
12. Lakeview/Upper Shop Cable 12. Ski Trail S9 
13. Top of Tram 13. Ski Trail S10 
14. Upper Maintenance Shop  
15. World Cup/E Bowl Snowmaking  

Carson River Basin Carson River Basin 
None 1. East Peak Well (New) 

 2. East Peak Water Line Replacement 
 3. East Peak Water Tank 
 4. Stagecoach Snowmaking 
 5. East Peak Well (old) 
 6. Nevada Fuel Station ($100 Saddle) 

 7. Ski Trail Meteor Run 

 8. Ski Trail V12 (Nova) 

 9. Stagecoach Lower Terminal 
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Implementation and Effectiveness Scoring 
 
The database scoring is based on a regional “rule set” developed for the Region 5 BMPEP 
program (USDA Forest Service, 2002). It has been modified slightly to correspond with the 
Heavenly rating system (outlined in Attachment A). Scoring results for the data collected for 
permanent and temporary BMPs in 2011 is summarized are Tables 3 and 4.  
 
For Temporary BMPs, 28 of the 37 evaluations on the six sites were scored as “implemented” 
and 37 were scored as “effective” for all biweekly inspections.  Of the nine evaluations at the 
Adventure Peak Ski School, two scored “at risk” for effectiveness due to construction equipment 
accessing exclusion areas.  The nine evaluations conducted at the Umbrella Bar Relocation 
scored “effective” but with a “minor departure” for implementation.  This minor departure was 
related to dewatering plan details in the project design. 
 
For Permanent BMPs, Two sites out of 29 evaluated for post construction had implementation 
and effectiveness concerns that may require future maintenance or retrofits to correct as noted 
in Table 4.  The sites include the Top of Tram and East Peak Water Tank. 
 
 

Table B.3.  Temporary BMP Summary by Site and Survey Date 

Temporary BMP Evaluations Survey Date Implementation Effectiveness 
Lake Tahoe Basin - California    

1. Adventure Peak Ski School 7/25/2011 I E 
2. Adventure Peak Ski School 8/5/2011 I E 
3. Adventure Peak Ski School 8/18/2011 I E 
4. Adventure Peak Ski School 9/1/2011 I E 
5. Adventure Peak Ski School 9/16/2011 I E 
6. Adventure Peak Ski School 9/29/2011 I m1 

7. Adventure Peak Ski School 10/11/2011 I m1 

8. Adventure Peak Ski School 10/14/2011 I E 
9. Adventure Peak Ski School 10/28/2011 I E 
10. California Side Trail Widening 7/25/2011 I E 
11. California Side Trail Widening 8/18/2011 I E 
12. California Side Trail Widening 9/1/2011 I E 
13. California Side Trail Widening 9/9/2011 I E 
14. California Side Trail Widening 9/16/2011 I E 
15. California Side Trail Widening 9/29/2011 I E 
16. California Side Trail Widening 10/11/2011 I E 
17. California Side Trail Widening 10/14/2011 I E 
18. California Side Trail Widening 10/28/2011 I E 
19. Tamarack Lodge (Top of Gondola) 7/25/2011 I E 
20. Tamarack Lodge (Top of Gondola) 8/18/2011 I E 
21. Tamarack Lodge (Top of Gondola) 9/1/2011 I E 
22. Tamarack Lodge (Top of Gondola) 9/29/2011 I E 
23. Tamarack Lodge (Top of Gondola) 10/11/2011 I E 
24. Tamarack Lodge (Top of Gondola) 10/14/2011 I E 
25. Tamarack Lodge (Top of Gondola) 10/28/2011 I E 
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26. Umbrella Bar Relocation 8/18/2011 m2 E 
27. Umbrella Bar Relocation 9/1/2011 m2 E 
28. Umbrella Bar Relocation 9/9/2011 m2 E 
29. Umbrella Bar Relocation 9/16/2011 m2 E 
30. Umbrella Bar Relocation 9/29/2011 m2 E 
31. Umbrella Bar Relocation 10/11/2011 m2 E 
32. Umbrella Bar Relocation 10/14/2011 m2 E 
33. Umbrella Bar Relocation 10/28/2011 m2 E 

Lake Tahoe Basin – Nevada    
34. Boulder Parking Lot Staging Area 9/9/2010 I E 
35. Tubing Lift (Covered Surface Lift) at TOG 7/25/2011 I E 
36. Tubing Lift (Covered Surface Lift) at TOG 9/1/2011 I E 
37. Tubing Lift (Covered Surface Lift) at TOG 10/28/2011 I E 

Carson River Basin - California    
None    

Carson River Basin - Nevada    
None    

I – Implemented 
E – Effective 
m – Minor Departure for Implementation or At Risk for Effectiveness 
X – Not Implemented or Not Effective 
 

Notes:  
1/ The Adventure Peak Ski School site received “at risk” for effectiveness scores for two 
inspections because an access to the site was created not shown on the plans.  Once 
inspectors alerted the foreman, use of this access by equipment and vehicles was ceased and 
the area was covered with wood chips.  The site will be inspected in 2012 to ensure it is not in 
use. 
 
2/ The Umbrella Bar Relocation site scored a “minor departure” for implementation because 
the dewatering plan described on the plan set was not deemed sufficient for handling the 
volume of water flowing through the riprap channel due to the heavy and late snow year.  
Trenching crossed the riprap channel to connect utilities from Snow Beach to the Umbrella 
Bar Relocation site collected seepage.  Heavenly proposed a satisfactory dewatering plan that 
was implemented once water was encountered during trenching.  After utilities were installed 
and the trench was backfilled, the riprap channel was restored in accordance with the plans. 
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Table B.4.  Permanent BMP Summary by Site 

Permanent BMP 
Evaluations Project Type Survey 

Date Implementation Effectiveness 

Lake Tahoe Basin - California    
1. Calif. Main Lodge 

Parking Lot 3rd Year Post Construction 9/1/2011 I E 

2. Gondola Mid Station 
Access Road 3rd Year Post Construction 10/14/2011 I E 

3. Groove Upper 
Terminal Follow-up 9/29/2011 I E 

4. Lakeview Water 
System 1st Year Post Construction 9/1/2011 I E 

5. Lakeview/Upper 
Shop Cable 6th Year Post Construction 9/1/2011 I E 

6. Top of Tram Follow-up 9/21/2011 m1 E 
7. World Cup/E Bowl 

Snowmaking 6th Year Post Construction 9/21/2011 I E 

8. Zip Line (Flyer) - 
Lower Terminal 3rd Year Post Construction 9/16/2011 I E 

9. Zip Line (Flyer) - 
Upper Terminal 3rd Year Post Construction 10/14/2011 I E 

Lake Tahoe Basin - Nevada    
10. Boulder Parking Lot 6th Year Post Construction 9/9/2011 I E 
11. East Peak Patrol 3rd Year Post Construction 8/25/2011 I E 
12. Edgewood Creek 

Upper Gully Follow-up 7/25/2011 I E 

13. North Bowl Lower 
Terminal 3rd Year Post Construction 8/25/2011 I E 

14. Olympic Express - 
Line Towers 3rd Year Post Construction 8/25/2011 I E 

15. Olympic Lower 
Terminal 3rd Year Post Construction 8/25/2011 I E 

16. Olympic Upper 
Terminal 3rd Year Post Construction 8/25/2011 I E 

17. Olympic Express - 
Utilities 3rd Year Post Construction 8/25/2011 I E 

18. Ski Trail S10 3rd Year Post Construction 8/25/2011 I E 
19. Ski Trail S8 3rd Year Post Construction 8/25/2011 I E 
20. Ski Trail S9 3rd Year Post Construction 8/25/2011 I E 

Carson River Basin - California    
 None     
Carson River Basin - Nevada    

21. East Peak Water 
Tank 6th Year Post Construction 9/9/2011 I m2 

22. East Peak Water 
Line Replacement 6th Year Post Construction 9/9/2011 I E 

23. East Peak Well new 3rd Year Post Construction 8/18/2011 I E 
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Permanent BMP 
Evaluations Project Type Survey 

Date Implementation Effectiveness 

24. East Peak Well (old) 6th Year Post Construction 9/9/2011 I E 
25. Nevada Fuel Station 

($100 Saddle) 6th Year Post Construction 9/9/2011 I E 

26. Ski Trail Meteor Run 6th Year Post Construction 9/16/2011 I E 
27. Ski Trail V12 (Nova) 3rd Year Post Construction 9/16/2011 I E 
28. Stagecoach Lower 

Terminal 3rd Year Post Construction 9/9/2011 I E 

29. Stagecoach 
Snowmaking 3rd Year Post Construction 9/21/2011 I E 

I – Implemented 
E – Effective 
m – Minor Departure for Implementation or At Risk for Effectiveness 
X – Not Implemented or Not Effective 
na – Not applicable, implementation rated in previous year(s), see attached evaluation 
form  

 
 
1/ The Top of Tram site received a “minor departure” score for implementation and an “at risk” 
score for effectiveness.  The southwest corner of the building continually shows erosion and 
wood chips applied in previous years have eroded and did not provide sufficient stabilization.  
Reconditioning this area in is included on the 2012 work list  

 
2/ The East Peak Water Tank was “implemented” but “at risk” for effectiveness. The slope 
behind the tank has loose, erosive soil that showed evidence of movement.  This slope would 
benefit from stabilization and additional cover. 
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Attachment B.1 
BMP Monitoring Rule Set 

 



   

Appendix B – 2011 BMP Effectiveness Monitoring: Projects and Facilities Resource Concepts, Inc. 
Appendix B – Page 9 

 

BMP Monitoring Rule Set – Adapted from Region 5 2002 BMPEP Rule Set 
 

Implementation 
(2 questions) 

Effectiveness 
(5 to 7 questions) 

Implemented 

All questions answered “meets/exceeds” and/or 
less than ½ of the questions are “minor departure”. 
None are “major” or “repeated” departure. (Note: 
HV protocols have only two questions so both must 
be answered “meets/exceeds” to score 
Implemented.) 

Effective 

All questions answered “1” or “2” and less than ½ 
the questions are answered “2”. 

Minor Departure 

Greater than or equal to ½ the questions are 
answered “minor” departure. (Note: HV protocols 
have only two questions so “minor departure” 
means one “meets/exceeds” and one “minor 
departure”). 

At Risk 

Greater than or equal to ½ the questions are 
answered as “2” or “3”. No more than one 
question answered as “3”. 

Not Implemented 

At least one question answered “major” or 
“repeated” departure or both questions answered 
“minor departure”. 

Not Effective 

Two or more questions answered as “3”. 



   

Appendix B – 2011 BMP Effectiveness Monitoring: Projects and Facilities Resource Concepts, Inc. 
Appendix B – Page 10 

 

 

Attachment B.2 
California Evaluation Sheets 

 



ID# 397

Selection Code S02

UTM Zone 11

Northing 4312587

Construction Site Name Umbrella Bar Relocation Township 12N Range 18E Section 1

Reviewer(s)
J. Sutherland, K. Roaldson

Date of Project Start 7/18/2011 Survey Date/Time 7/25/2011

Construction Type: Building Structure Other (Describe) Relocation of Existing Umbrella Bar

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
BMPs to protect adjacent SEZ - coir logs, sediment fence, stockpile controls, veg protective fence.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 0

2) Are BMP measures constructed according to contract design specifications? 0

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest Tahoe District LTMBU

Name  Of  Plans Umbrella Bar Relocation

Date 8/16/10 Rev Date

Job No. 10-604.1

State CA

Construction Foreman

Tom Fortune

Implementation Score:
(BMP Monitoring Rule Set)

Easting 246343

2011 BMP Monitoring Page 11 Appendix B



Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Work has not yet started.  Meeting onsite with Casey Blann and Jim Larmore to discuss dewatering plan, BMPs for SEZ protection and construction schedule.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score:
(BMP Monitoring Rule Set)
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ID# 363

Selection Code S02

UTM Zone 11

Northing 4312421

Construction Site Name California Side Trail Widening Township 12N Range 18E Section 1

Reviewer(s)
J. Sutherland, K. Roaldson

Date of Project Start 7/15/2011 Survey Date/Time 7/25/2011

Construction Type: Other Other (Describe) Ski Trail Widening

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp. BMPs for staging area near Sky Base, including sediment fence, straw wattles, construction equipment exclusion fencing to protect SEZ.  Areas disturbed or 
compacted by heavy equipment to be restored to 100% cover.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: Other

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest District

Name  Of  Plans California Side Trail Widening

Date 3/24/11 Rev Date 4/22/11

Job No. 11-600.1

State CA

Construction Foreman

Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247277
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )

2011 BMP Monitoring Page 16 Appendix B



b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Staging area currently being used to stockpile logs from trees removed over snow.  Staging area near Sky Base is delineated with construction equipment 
exclusion fencing and tree protection fencing around the tree closest to the stockpile.  Straw wattles are in place along the bridge over the creek and alongside the 
roadway.  Sediment fencing installed along the road to the Sky Base Terminal, bottom edge is securely anchored in the soil.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 398

Selection Code S03

UTM Zone 11

Northing 4313741

Construction Site Name Tamarack Lodge (Top of Gondola) Township 12N Range 18E Section 1

Reviewer(s)
J. Sutherland, K. Roaldson

Date of Project Start 7/29/2010 Survey Date/Time 7/25/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Straw wattles to prevent runoff from exiting construction site. Exclusion fencing to minimize disturbance and soil compaction. Tree protective fence to reduce vegetation 
damage. Dust control with water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 0

2) Are BMP measures constructed according to contract design specifications? 0

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTBMU District

Name  Of  Plans Heavenly Gondola Lodge

Date 06/10/2010 Rev Date

Job No.

State CA

Construction Foreman

Joe Stewart / Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247760
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

No work in progress so no temporary BMPs in place.  Inspection on work completed last year.  No evidence of erosion or sediment movement after winter 
season.  Final HV-2 inspection to be completed in 2012.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score:
(BMP Monitoring Rule Set)
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ID# 366

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Adventure Peak Ski School Township 12N Range 18E Section 1

Reviewer(s)
J. Sutherland, K. Roaldson

Date of Project Start 7/1/2011 Survey Date/Time 7/25/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, tree protection fencing, restricted access, water truck for dust control, covered/watered stockpiles, 
sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State CA

Construction Foreman

Canyon Creek Construction

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Removal of existing yurt structures in progress during inspection.  Imp: New plans have additional temporary BMP requirements.  Eff 3a) Some areas not 
delineated with fencing yet, crew will install before equipment has access to the site after the yurts are removed.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 365

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Adventure Peak Ski School Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/1/2011 Survey Date/Time 8/5/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, tree protection fencing, restricted access, water truck for dust control, covered/watered stockpiles, 
sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State CA

Construction Foreman

Canyon Creek Construction

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Construction equipment exclusion fencing in place, tree removal in progress during inspection.  Inspection to ensure temporary BMPs in place before start of 
earthwork.  Imp: New plans have additional temporary BMP requirements.  Eff: 3a)  Some trees delineated on the plans to have protection fencing are not 
protected.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 402

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Adventure Peak Ski School Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/1/2011 Survey Date/Time 8/18/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, tree protection fencing, restricted access, water truck for dust control, covered/watered stockpiles, 
sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State CA

Construction Foreman

Canyon Creek Construction

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Most of the crew gone for the day; footing compacted and prepared for installation of CMU block walls, rebar in place for block installation.  Some stockpiles 
onsite not covered and do not have wattles at the base.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 386

Selection Code S02

UTM Zone 11

Northing 4312421

Construction Site Name California Side Trail Widening Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/15/2011 Survey Date/Time 8/18/2011

Construction Type: Other Other (Describe) Ski Trail Widening

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp. BMPs for staging area near Sky Base, including sediment fence, straw wattles, construction equipment exclusion fencing to protect SEZ.  Areas disturbed or 
compacted by heavy equipment to be restored to 100% cover.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: Other

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest District

Name  Of  Plans California Side Trail Widening

Date 3/24/11 Rev Date 4/22/11

Job No. 11-600.1

State CA

Construction Foreman

Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247277
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Hand crews using chainsaws for stump reduction from trees that were cut down and removed over snow.  No heavy equipment on the run yet for boulder 
removal.  No change to staging area from previous inspection.  Staging area near Sky Base is delineated  with construction equipment exclusion fencing and tree 
protection fencing around the tree closest to the stockpile.  Straw wattles are in place along the bridge over the creek and alongside the roadway.  Sediment 
fencing installed along the road to the Sky Base Terminal, bottom edge is securely anchored in the soil.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 436

Selection Code S03

UTM Zone 11

Northing 4313741

Construction Site Name Tamarack Lodge (Top of Gondola) Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/29/2010 Survey Date/Time 8/18/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Straw wattles to prevent runoff from exiting construction site. Exclusion fencing to minimize disturbance and soil compaction. Tree protective fence to reduce vegetation 
damage. Dust control with water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 0

2) Are BMP measures constructed according to contract design specifications? 0

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTBMU District

Name  Of  Plans Heavenly Gondola Lodge

Date 06/10/2010 Rev Date

Job No.

State CA

Construction Foreman

Joe Stewart / Jim Larmore

Implementation Score:
(BMP Monitoring Rule Set)

Easting 247760
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

No work in progress.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score:
(BMP Monitoring Rule Set)
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ID# 400

Selection Code S02

UTM Zone 11

Northing 4312587

Construction Site Name Umbrella Bar Relocation Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/18/2011 Survey Date/Time 8/18/2011

Construction Type: Building Structure Other (Describe) Relocation of Existing Umbrella Bar

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
BMPs to protect adjacent SEZ - coir logs, sediment fence, stockpile controls, veg protective fence.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 2

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest Tahoe District LTMBU

Name  Of  Plans Umbrella Bar Relocation

Date 8/16/10 Rev Date

Job No. 10-604.1

State CA

Construction Foreman

Tom Fortune

Implementation Score: m
(BMP Monitoring Rule Set)

Easting 246343
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Crew is working on grading the new section of road.  Temporary BMPs are in place per the plans including equipment exclusion fencing, weighted straw wattles in 
the ditch adjacent to the road and sediment fence around the drop inlet and along the SEZ.  Surface water is currently flowing in the SEZ.  Imp 1): Three separate 
utilities will cross SEZ; dewatering plan will be needed since there is flowing water.  1a & 2a) Sediment fence in the designated location as shown on the plans  
but it will not protect the SEZ once trenching is started due to flowing water in the SEZ.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 412

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Adventure Peak Ski School Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/1/2011 Survey Date/Time 9/1/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, tree protection fencing, restricted access, water truck for dust control, covered/watered stockpiles, 
sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State CA

Construction Foreman

Canyon Creek Construction

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Work on CMU block walls for ski school building and underground electrical work in progress during inspection.  Kitchen trailer has been moved to new location.  
Work on play structure in progress, sediment fence in place downgradient from the construction area.  Excavation of waterline near Lodge building in progress for 
fire service tie-in.  Wattles not in place at base of stockpiles; stockpiles are actively in use.  I called Jim Larmore to let him know, wattles were placed at the bottom 
of stockpiles that day.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 403

Selection Code S03

UTM Zone 11

Northing 4313741

Construction Site Name Tamarack Lodge (Top of Gondola) Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/29/2010 Survey Date/Time 9/1/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Straw wattles to prevent runoff from exiting construction site. Exclusion fencing to minimize disturbance and soil compaction. Tree protective fence to reduce vegetation 
damage. Dust control with water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTBMU District

Name  Of  Plans Heavenly Gondola Lodge

Date 06/10/2010 Rev Date

Job No.

State CA

Construction Foreman

Joe Stewart / Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247760
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Work on additional revegetation in area in front of Lodge building in progress.  Crew planting by hand, no construction equipment onsite.  Temporary BMPs 
adjacent to the revegetation area are for the Adventure Peak Ski School project.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 390

Selection Code S02

UTM Zone 11

Northing 4312421

Construction Site Name California Side Trail Widening Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/15/2011 Survey Date/Time 9/1/2011

Construction Type: Other Other (Describe) Ski Trail Widening

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp. BMPs for staging area near Sky Base, including sediment fence, straw wattles, construction equipment exclusion fencing to protect SEZ.  Areas disturbed or 
compacted by heavy equipment to be restored to 100% cover.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: Other

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest District

Name  Of  Plans California Side Trail Widening

Date 3/24/11 Rev Date 4/22/11

Job No. 11-600.1

State CA

Construction Foreman

Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247277
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Hand crews using chainsaws for stump reduction from trees that were cut down and removed over snow.  Excavator working on removing boulders from areas 
delineated on the plans.  Crews have started stockpiling pine needle mulch in turnouts and at the top of the run for 100% coverage after excavator work is 
complete.   No change to staging area from previous inspection.  Staging area near Sky Base is delineated  with construction equipment exclusion fencing and 
tree protection fencing around the tree closest to the stockpile.  Straw wattles are in place along the bridge over the creek and alongside the roadway.  Sediment 
fencing installed along the road to the Sk Base Terminal bottom edge is sec rel anchored in the soil

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 389

Selection Code S02

UTM Zone 11

Northing 4312587

Construction Site Name Umbrella Bar Relocation Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/18/2011 Survey Date/Time 9/1/2011

Construction Type: Building Structure Other (Describe) Relocation of Existing Umbrella Bar

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
BMPs to protect adjacent SEZ - coir logs, sediment fence, stockpile controls, veg protective fence.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 2

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest Tahoe District LTMBU

Name  Of  Plans Umbrella Bar Relocation

Date 8/16/10 Rev Date

Job No. 10-604.1

State CA

Construction Foreman

Tom Fortune

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 246343
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Crew working on grading and surfacing the new section of road with road base.  Temporary BMPs are in place per the plans including equipment exclusion 
fencing, weighted straw wattles in the ditch adjacent to the road and sediment fence around the drop inlet and along the SEZ.  Surface water is STILL  flowing in 
the SEZ.  Imp 1): Three separate utilities will cross SEZ; dewatering plan will be needed since there is flowing water.  1a & 2a) Sediment fence in the designated 
location as shown on the plans  but it will not protect the SEZ once trenching is started due to flowing water in the SEZ.  Crew said they will try to wait to until the 
SEZ dries p to complete tilit trenching

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 427

Selection Code S02

UTM Zone 11

Northing 4312421

Construction Site Name California Side Trail Widening Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/15/2011 Survey Date/Time 9/9/2011

Construction Type: Other Other (Describe) Ski Trail Widening

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp. BMPs for staging area near Sky Base, including sediment fence, straw wattles, construction equipment exclusion fencing to protect SEZ.  Areas disturbed or 
compacted by heavy equipment to be restored to 100% cover.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: Other

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest District

Name  Of  Plans California Side Trail Widening

Date 3/24/11 Rev Date 4/22/11

Job No. 11-600.1

State CA

Construction Foreman

Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247277
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )

2011 BMP Monitoring Page 64 Appendix B



b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Follow- up from 9/1 inspection.  Hand crews using chainsaws for stump reduction from trees that were cut down and removed over snow.  Excavator working on 
removing boulders from areas delineated on the plans.    Staging area is delineated  with construction equipment exclusion fencing and tree protection fencing 
around the tree closest to the stockpile.  Straw wattles are in place along the bridge over the creek and alongside the roadway.  Sediment fencing installed along 
the road to the Sky Base Terminal, bottom edge is securely anchored in the soil.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 401

Selection Code S02

UTM Zone 11

Northing 4312587

Construction Site Name Umbrella Bar Relocation Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson, T. Osterhout

Date of Project Start 7/18/2011 Survey Date/Time 9/16/2011

Construction Type: Building Structure Other (Describe) Relocation of Existing Umbrella Bar

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
BMPs to protect adjacent SEZ - coir logs, sediment fence, stockpile controls, veg protective fence, water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 2

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest Tahoe District LTMBU

Name  Of  Plans Umbrella Bar Relocation

Date 8/16/10 Rev Date

Job No. 10-604.1

State CA

Construction Foreman

Tom Fortune

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 246343
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

The new section of road has been graded and surfaced with road base.  Crew working on excavation for the waterline alongside Snow Beach.  Imp 1): Three 
separate utilities to cross SEZ; dewatering plan will be needed.  Sediment fence in the designated location on the plans is in place but it will not protect the SEZ 
once trenching is started.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 437

Selection Code S02

UTM Zone 10

Northing 4313741

Construction Site Name Tamarack Lodge (Top of Gondola) Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/29/2010 Survey Date/Time 9/16/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Straw wattles to prevent runoff from exiting construction site. Exclusion fencing to minimize disturbance and soil compaction. Tree protective fence to reduce vegetation 
damage. Dust control with water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTBMU District

Name  Of  Plans Heavenly Gondola Lodge

Date 06/10/2010 Rev Date

Job No.

State CA

Construction Foreman

Joe Stewart / Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247760
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Trenching for electrical line in progress.  Straw wattles in place, soil stockpiled upgradient from the trench.   Area requiring additional coverage behind the Lodge 
at the top of the riprap slope has not been surfaced yet.  Jim Larmore says they will place wood chip mulch here in the coming weeks.  No evidence of equipment 
activity outside area where trenching is occuring.  Dripline infiltration trenches at magic carpet not yet installed per the plans.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 428

Selection Code S02

UTM Zone 11

Northing 4312421

Construction Site Name California Side Trail Widening Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/15/2011 Survey Date/Time 9/16/2011

Construction Type: Other Other (Describe) Ski Trail Widening

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp. BMPs for staging area near Sky Base, including sediment fence, straw wattles, construction equipment exclusion fencing to protect SEZ.  Areas disturbed or 
compacted by heavy equipment to be restored to 100% cover.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: Other

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest District

Name  Of  Plans California Side Trail Widening

Date 3/24/11 Rev Date 4/22/11

Job No. 11-600.1

State CA

Construction Foreman

Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247277
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Chipping of stockpiled logs in progress.  Excavator working on removing boulders from areas delineated on the plans.  Pine needle mulch coverage started at top 
of run; 75% of coverage work remaining.  Very effective cover where it is in place.   No change to staging area from previous inspection.  Area is delineated  with 
construction equipment exclusion fencing and tree protection fencing around the tree closest to the stockpile.  Straw wattles are in place along the bridge over the 
creek and alongside the roadway.  Sediment fencing installed along the road to the Sky Base Terminal, bottom edge is securely anchored in the soil.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 410

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Adventure Peak Ski School Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson, T. Osterhout

Date of Project Start 7/1/2011 Survey Date/Time 9/16/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, tree protection fencing, restricted access, water truck for dust control, covered/watered stockpiles, 
sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State CA

Construction Foreman

Canyon Creek Construction

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Pour of concrete building floor in progress during inspection. Work on play structure still in progress.  Excavation of waterline near Lodge building for fire service 
tie-in has been backfilled and compacted, valve riser pipe installed.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 434

Selection Code S02

UTM Zone 10

Northing 0

Construction Site Name Umbrella Bar Relocation Township Range Section

Reviewer(s)
K. Roaldson

Date of Project Start Survey Date/Time 9/21/2011

Construction Type: Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 2

2) Are BMP measures constructed according to contract design specifications? 1

Project Is:

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed

General Information

Forest Tahoe District LTMBU

Name  Of  Plans Umbrella Bar Relocation

Date 8/16/10 Rev Date

Job No. 10-604.1

State

Construction Foreman

Tom Fortune

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 0
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.

2011 BMP Monitoring Page 85 Appendix B



Additional Comments

Imp 1): Three separate utilities to cross SEZ; dewatering plan will be needed.  Crew installing dewatering system: gravel filled area  with sump pump.  Water from 
system  will discharge  to the vegetated area and not to the SEZ.  Sediment fence and straw wattles have been reinforced with another line of wattles anchored 
with boulders.   Once water is pumped out of the SEZ, trenching will begin for utilities crossing from the Umbrella Bar to Snow Beach.  Crew also working on 
installing rebar for the building footing.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 415

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Adventure Peak Ski School Township 12N Range 18E Section 1

Reviewer(s)
T. Osterhout

Date of Project Start 7/1/2011 Survey Date/Time 9/29/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, tree protection fencing, restricted access, water truck for dust control, covered/watered stockpiles, 
sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State CA

Construction Foreman

Canyon Creek Construction

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Work on installation of underground utilities in progress  building interior work  in progress during inspection,.  Eff: 3a) New road established alongside play 
structure; not shown on the plans, it needs to be properly decommissioned before winter.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: m
(BMP Monitoring Rule Set)
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ID# 416

Selection Code S02

UTM Zone 11

Northing 4312421

Construction Site Name California Side Trail Widening Township 12N Range 18E Section 1

Reviewer(s)
T. Osterhout

Date of Project Start 7/15/2011 Survey Date/Time 9/29/2011

Construction Type: Other Other (Describe) Ski Trail Widening

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp. BMPs for staging area near Sky Base, including sediment fence, straw wattles, construction equipment exclusion fencing to protect SEZ.  Areas disturbed or 
compacted by heavy equipment to be restored to 100% cover.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: Other

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest District

Name  Of  Plans California Side Trail Widening

Date 3/24/11 Rev Date 4/22/11

Job No. 11-600.1

State CA

Construction Foreman

Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247277
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

 No change to staging area from previous inspection.  Area is delineated  with construction equipment exclusion fencing and tree protection fencing around the 
tree closest to the stockpile.  Straw wattles are in place along the bridge over the creek and alongside the roadway.  Sediment fencing installed along the road to 
the Sky Base Terminal, bottom edge is securely anchored in the soil.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 417

Selection Code S02

UTM Zone 11

Northing 4312587

Construction Site Name Umbrella Bar Relocation Township 12N Range 18E Section 1

Reviewer(s)
T. Osterhout

Date of Project Start 7/18/2011 Survey Date/Time 9/29/2011

Construction Type: Building Structure Other (Describe) Relocation of Existing Umbrella Bar

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
BMPs to protect adjacent SEZ - coir logs, sediment fence, stockpile controls, veg protective fence, water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 2

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest Tahoe District LTMBU

Name  Of  Plans Umbrella Bar Relocation

Date 8/16/10 Rev Date

Job No. 10-604.1

State CA

Construction Foreman

Tom Fortune

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 246343
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

  Imp 1): Three separate utilities to cross SEZ; dewatering plan was needed.  Dewatering for utilities already completed and trenches have been backfilled. Forms 
for concrete footing in place. Stockpiles covered with sheeting and straw wattles surrounding the base.  Rock lined channel to be replaced.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 418

Selection Code S03

UTM Zone 11

Northing 4313741

Construction Site Name Tamarack Lodge (Top of Gondola) Township 12N Range 18E Section 1

Reviewer(s)
T. Osterhout

Date of Project Start 7/29/2010 Survey Date/Time 9/29/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Straw wattles to prevent runoff from exiting construction site. Exclusion fencing to minimize disturbance and soil compaction. Tree protective fence to reduce vegetation 
damage. Dust control with water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTBMU District

Name  Of  Plans Heavenly Gondola Lodge

Date 06/10/2010 Rev Date

Job No.

State CA

Construction Foreman

Joe Stewart / Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247760
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Trenching for electrical line is complete.  Trench has been backfilled and covered with wood chips.  Wood chip mulch needs to be incorporated into the top 12" of 
soil per the plans.   Area behind the Lodge at the top of the riprap slope has been nearly completely covered with several inches of wood chip mulch.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 421

Selection Code S02

UTM Zone 11

Northing 4312421

Construction Site Name California Side Trail Widening Township 12N Range 18E Section 1

Reviewer(s)
T. Osterhout

Date of Project Start 7/15/2011 Survey Date/Time 10/11/2011

Construction Type: Other Other (Describe) Ski Trail Widening

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp. BMPs for staging area near Sky Base, including sediment fence, straw wattles, construction equipment exclusion fencing to protect SEZ.  Areas disturbed or 
compacted by heavy equipment to be restored to 100% cover.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: Other

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest District

Name  Of  Plans California Side Trail Widening

Date 3/24/11 Rev Date 4/22/11

Job No. 11-600.1

State CA

Construction Foreman

Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247277
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Post storm inspection.   Sediment fencing installed along the road to the Sky Base Terminal, bottom edge is securely anchored in the soil. Straw wattles on edges 
of stream crossing securely anchored. No evidence of erosion or sediment deposition to the SEZ.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 420

Selection Code S02

UTM Zone 11

Northing 4312587

Construction Site Name Umbrella Bar Relocation Township 12N Range 18E Section 1

Reviewer(s)
T. Osterhout

Date of Project Start 7/18/2011 Survey Date/Time 10/11/2011

Construction Type: Building Structure Other (Describe) Relocation of Existing Umbrella Bar

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
BMPs to protect adjacent SEZ - coir logs, sediment fence, stockpile controls, veg protective fence, water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 2

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest Tahoe District LTMBU

Name  Of  Plans Umbrella Bar Relocation

Date 8/16/10 Rev Date

Job No. 10-604.1

State CA

Construction Foreman

Tom Fortune

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 246343
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Imp 1): Three separate utilities to cross SEZ; dewatering plan was needed.  Post storm event monitoring, no evidence of ponding or erosion.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 422

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Adventure Peak Ski School Township 12N Range 18E Section 1

Reviewer(s)
T. Osterhout

Date of Project Start 7/1/2011 Survey Date/Time 10/11/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, tree protection fencing, restricted access, water truck for dust control, covered/watered stockpiles, 
sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State CA

Construction Foreman

Canyon Creek Construction

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Post  storm event inspection.  0.27" in nearby rain gauge.  No major evidence of unexpected ponding or erosion due to storm.  Eff: 3a) New road established 
alongside play structure; not shown on the plans, it needs to be properly decommissioned before winter.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: m
(BMP Monitoring Rule Set)
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ID# 419

Selection Code S03

UTM Zone 11

Northing 4313741

Construction Site Name Tamarack Lodge (Top of Gondola) Township 12N Range 18E Section 1

Reviewer(s)
T. Osterhout

Date of Project Start 7/29/2010 Survey Date/Time 10/11/2011

Construction Type: Building Structure Other (Describe) Post Storm

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Straw wattles to prevent runoff from exiting construction site. Exclusion fencing to minimize disturbance and soil compaction. Tree protective fence to reduce vegetation 
damage. Dust control with water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTBMU District

Name  Of  Plans Heavenly Gondola Lodge

Date 06/10/2010 Rev Date

Job No.

State CA

Construction Foreman

Joe Stewart / Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247760
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

No evidence of ponding or sediment movement after storm event.  Wood chips still need to be incorporated into soil.  Rain gauge nearby filled with 0.27" rain.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 423

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Adventure Peak Ski School Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/1/2011 Survey Date/Time 10/14/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, tree protection fencing, restricted access, water truck for dust control, covered/watered stockpiles, 
sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State CA

Construction Foreman

Canyon Creek Construction

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Work on wood  chip cover on entire project site with incorporation into top 12" of soil.  Eff: 3a) New road established alongside play structure has been covered 
with wood chips

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 424

Selection Code S02

UTM Zone 11

Northing 4312421

Construction Site Name California Side Trail Widening Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/15/2011 Survey Date/Time 10/14/2011

Construction Type: Other Other (Describe) Ski Trail Widening

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp. BMPs for staging area near Sky Base, including sediment fence, straw wattles, construction equipment exclusion fencing to protect SEZ.  Areas disturbed or 
compacted by heavy equipment to be restored to 100% cover.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: Other

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest District

Name  Of  Plans California Side Trail Widening

Date 3/24/11 Rev Date 4/22/11

Job No. 11-600.1

State CA

Construction Foreman

Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247277
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Chipping of stockpiled logs in progress.  Excavator working on removing boulders from areas delineated on the plans.  Pine needle mulch coverage started at top 
of run; 75% of coverage work remaining. Per Jim Larmore,  coverage to be completed over snow in order to aid access to the run.  No change to staging area 
from previous inspection.  Area is delineated  with construction equipment exclusion fencing and tree protection fencing around the tree closest to the stockpile.  
Straw wattles are in place along the bridge over the creek and alongside the roadway.  Sediment fencing installed along the road to the Sky Base Terminal, 
bottom edge is sec rel anchored in the soil

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 425

Selection Code S02

UTM Zone 11

Northing 4312587

Construction Site Name Umbrella Bar Relocation Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/18/2011 Survey Date/Time 10/14/2011

Construction Type: Building Structure Other (Describe) Relocation of Existing Umbrella Bar

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
BMPs to protect adjacent SEZ - coir logs, sediment fence, stockpile controls, veg protective fence, water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 2

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest Tahoe District LTMBU

Name  Of  Plans Umbrella Bar Relocation

Date 8/16/10 Rev Date

Job No. 10-604.1

State CA

Construction Foreman

Tom Fortune

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 246343
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

 Imp 1): Three separate utilities to cross SEZ; dewatering plan was needed.  Wood chip and pine needle mulch has been spread in bare areas and where 
trenching occurred.  Rock lined channel has been replaced with filter fabric underneath.  All permanent BMPs are properly installed.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 426

Selection Code S03

UTM Zone 11

Northing 4313741

Construction Site Name Tamarack Lodge (Top of Gondola) Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/29/2010 Survey Date/Time 10/14/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Straw wattles to prevent runoff from exiting construction site. Exclusion fencing to minimize disturbance and soil compaction. Tree protective fence to reduce vegetation 
damage. Dust control with water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTBMU District

Name  Of  Plans Heavenly Gondola Lodge

Date 06/10/2010 Rev Date

Job No.

State CA

Construction Foreman

Joe Stewart / Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247760
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Wood chips being incorporated into soil during inspection with backhoe bucket.  Revegetation in area in front of Lodge that was not disturbed by electrical 
trenching appears to be growing.  Infiltration areas have been installed at the magic carpet near the Adventure Peak Ski School (part of the Tamarack Lodge 
project).

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 429

Selection Code S02

UTM Zone 11

Northing 4312587

Construction Site Name Umbrella Bar Relocation Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/18/2011 Survey Date/Time 10/28/2011

Construction Type: Building Structure Other (Describe) Relocation of Existing Umbrella Bar

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
BMPs to protect adjacent SEZ - coir logs, sediment fence, stockpile controls, veg protective fence, water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 2

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest Tahoe District LTMBU

Name  Of  Plans Umbrella Bar Relocation

Date 8/16/10 Rev Date

Job No. 10-604.1

State CA

Construction Foreman

Tom Fortune

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 246343
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Site has been winterized for the season.  Sediment fence has been removed and straw wattles will remain in place.  Revegetation treatment with pine needle 
mulch and wood chip mulch has been applied to all bare areas.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 433

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Adventure Peak Ski School Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/1/2011 Survey Date/Time 10/28/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, tree protection fencing, restricted access, water truck for dust control, covered/watered stockpiles, 
sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State CA

Construction Foreman

Canyon Creek Construction

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Site has been winterized, no major resource concerns at this time.  All excavated areas have been backfilled and covered with wood chip mulch incorporated into 
the top 12" of soil.  Work still in progress on the building interior; all site work complete.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 432

Selection Code S02

UTM Zone 11

Northing 4312421

Construction Site Name California Side Trail Widening Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/15/2011 Survey Date/Time 10/28/2011

Construction Type: Other Other (Describe) Ski Trail Widening

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp. BMPs for staging area near Sky Base, including sediment fence, straw wattles, construction equipment exclusion fencing to protect SEZ.  Areas disturbed or 
compacted by heavy equipment to be restored to 100% cover.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: Other

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest District

Name  Of  Plans California Side Trail Widening

Date 3/24/11 Rev Date 4/22/11

Job No. 11-600.1

State CA

Construction Foreman

Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247277
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Staging area has been winterized for the season.  Sediment fence and T-posts have been removed but straw wattles over the stream crossing will remain in 
place.  Wood chips from chipping area have been spread over the site.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 431

Selection Code S03

UTM Zone 11

Northing 4313741

Construction Site Name Tamarack Lodge (Top of Gondola) Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/29/2010 Survey Date/Time 10/28/2011

Construction Type: Building Structure Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Straw wattles to prevent runoff from exiting construction site. Exclusion fencing to minimize disturbance and soil compaction. Tree protective fence to reduce vegetation 
damage. Dust control with water truck.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTBMU District

Name  Of  Plans Heavenly Gondola Lodge

Date 06/10/2010 Rev Date

Job No.

State CA

Construction Foreman

Joe Stewart / Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247760
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Site has been winterized for the season.  Part of the revegetated area in front of the Lodge has been covered with snow from snowmaking system.  Pine needle 
mulch placed in revegetation area.  Coverage is excellent in the project area.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 376

Selection Code S05

UTM Zone 11

Easting 245889

Northing 4312918

Building/Structure Name Lakeview/Upper Shop Cable Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start

Survey Date 9/1/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Other Other (Describe) Utility

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Erosion control, revegetation and mulch application.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 6th Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed CA-6

Plan Title: 2004 Imp. Face Airline Replacements and Ersn Plan Date: 05-27-2004 Plan Revision Date:Job No.: 00-607.25

Additional Comments:

State CA

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 10/15/2004

2011 BMP Monitoring Page 151 Appendix B



a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA

2011 BMP Monitoring Page 152 Appendix B



Additional Comments

Straw wattles in good shape on slope from webcam to area near top of Gunbarrel to webcam.  Revegetation is growing, not dense but typical of surrounding 
revegetated area.  No evidence of sediment transport or erosion.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 344

Selection Code S02

UTM Zone 10

Easting 245942

Northing 4312894

Building/Structure Name Lakeview Water System Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 8/25/2008

Survey Date 9/1/2011 Date BMP Implementation Complete 8/1/2011 Last BMP Maintenance 8/1/2011

Structure Type: Other Other (Describe) Water System

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Effective cover over trench and on decommissioned road, revegetation.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 1st Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed CA-6

Plan Title: Lakeview Water System Plan Date: 7/25/2008 Plan Revision Date: 7/31/2008Job No.: 08607.1

Additional Comments:

State CA

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 9/15/2011
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Revegetation along trench line is robust, no evidence of erosion. Excellent coverage throughout site.  Access road to old tank has been decommissioned, old tank 
removed and coverage is extensive.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 342

Selection Code S03

UTM Zone 11

Easting 244964

Northing 247137

Building/Structure Name Calif. Main Lodge Parking Lot Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 8/27/2007

Survey Date 9/1/2011 Date BMP Implementation Complete 10/1/2009 Last BMP Maintenance 7/15/2010

Structure Type: Other Other (Describe) Parking Lot

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Revegetation, groundwater

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 6th Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed CA-6

Plan Title: Phase III, Calif. Base Lodge Parking Lot Water Plan Date: 05-05-2007 Plan Revision Date:Job No.: 00-607.5

Additional Comments:

State CA

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 9/13/2006
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Parking lot has been swept.  Evidence of erosion in the form of gullies at northwest corner of parking lot where old asphalt has deteriorated.  Groundwater seep 
on Wildwood needs to be maintained; orange algae growth covering drop inlet.   Groundwater directly south of the Shop is contained in French Drain system but 
the area south of roadway between the upper and lower parking lots is flowing across the parking lot and into the pretreatment system; high groundwater is a 
result of the large and late snow this year. Reveg is evident on slope along Wildwood and slope along roadway between upper and lower parking lots. Good 
mulch coverage on areas with little reveg growth.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 356

Selection Code S03

UTM Zone 11

Easting 248216

Northing 4312849

Building/Structure Name Zip Line (Flyer) - Upper Terminal Township 12N Range 18E Section 1

Reviewer(s)
T. Osterhout,K. Roaldson

Date of Project Start 9/17/2007

Survey Date 9/16/2011 Date BMP Implementation Complete 8/1/2008 Last BMP Maintenance 8/1/2008

Structure Type: Lift-Top Other (Describe) Completed BMP Proj.

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Perm BMPs to minimize erosion: infiltration BMPs and  effective cover.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed CA-1

Plan Title: 2007 Implementation Zip Line Adventure Ride a Plan Date: 6/7/07 Plan Revision Date: 8/7/07Job No.: 00-607.35

Additional Comments:

Infiltration BMP not constructed. Deck partially permeable, granite boulders beneath deck.

State CA

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 8/1/2008
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

No evidence of erosion.  Effective cover is sufficient beneath pervious deck, primarily pine needle mulch, wood chips, and rock.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 375

Selection Code S02

UTM Zone 11

Easting 245906

Northing 4312996

Building/Structure Name Top of Tram Township 12n Range 18E Section 1

Reviewer(s)
T. Osterhout, K. Roaldson

Date of Project Start

Survey Date 9/21/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Lift-Top Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Erosion on steep slope beneath building.  Rocklined channel on northeast side of building.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 2

Survey Type Follow-up

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed CA-6

Plan Title: Plan Date: Plan Revision Date:Job No.:

Additional Comments:

More erosion control is needed on the slope.  Wood chips are the covering slope, but they were insufficient to prevent t a 2-3" deep gully.

State CA

Implementation Score: m

(BMP Monitoring Rule Set)

Date of Project End 10/15/2004
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Slope is well covered by revegetation and wood chips except for area on southwest corner of building.  Gully has formed and wood chips have been insufficient to 
prevent further erosion.  Construction of a rocklined channel or other erosion control measures in this area added to 2012 work list.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: m

(BMP Monitoring Rule Set)
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ID# 358

Selection Code S05

UTM Zone

Easting 0

Northing 0

Building/Structure Name World Cup/E Bowl Snowmaking Township 12N Range 18E Section 1

Reviewer(s)
T. Osterhout,K. Roaldson

Date of Project Start

Survey Date 9/21/2011 Date BMP Implementation Complete Last BMP Maintenance 7/15/2006

Structure Type: Other Other (Describe) Snow making infrastructure

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
A series of snowmkaing projects was performed in 2003 through 2006, a follow up evaluation based on 2005 observations was made for the projects during August, Sept, 
and Oct. of 2006 as follows: Perfect Ride Improvements, EB Line B, EB/WC Line C, EB Line D, GB Line G, EB/WC Line E, Fan Guns.  The project numbers for the plan 
sets are 00 607 13 and 00 607 27

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 0

2) Are BMP measures constructed according to contract design specifications? 0

Survey Type 6th Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed CA-6

Plan Title: Plan Date: Plan Revision Date:Job No.:

Additional Comments:

Project implementation rated in 2005 and not repeated for follow up maintenance on combined evaluation.

State CA

Implementation Score:

(BMP Monitoring Rule Set)

Date of Project End 10/15/2005
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Some areas around fan guns require additional coverage but for the most part, no erosion associated with the fan guns or above ground snowmaking lines.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 373

Selection Code S03

UTM Zone 11

Easting 245927

Northing 4312791

Building/Structure Name Groove - Upper Terminal Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 9/1/2011

Survey Date 9/29/2011 Date BMP Implementation Complete Last BMP Maintenance 9/29/2011

Structure Type: Lift-Top Other (Describe) Completed BMP Proj.

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Downspout protection, drywell for infiltration and mulch cover. Steep slope with bare erodbile soils

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type Follow-up

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed CA-1

Plan Title: Infiltration BMP Maintenance Plan Date: Plan Revision Date:Job No.:

Additional Comments:

Slope stabilization implemented with fabric and riprap slope.

State CA

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

BMP maintenance and slope protection completed.  Riprap with geotextile fabric installed on steep, bare slope below lift terminal.  Wood chip mulch and pine 
needle mulch applied in all areas with exposed soils.  Sediment collected in infiltration area cleaned out. Marked improvement to entire site.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 374

Selection Code S03

UTM Zone 11

Easting 247137

Northing 4314141

Building/Structure Name Gondola Mid Station Access Road Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 7/3/2008

Survey Date 10/14/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Other Other (Describe) Road/drainage BMPs

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Drainage dips and outlet protection along roadway.  Sediment deposition in outlets.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type Follow-up

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed CA-7

Plan Title: Plan Date: Plan Revision Date:Job No.:

Additional Comments:

State CA

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Section of decommissioned road has good coverage, but little revegetation growth (less than 25% of reseeded area shows growth).  Surrounding area has little 
understory vegetation.  Drainage dips along roadway are in good condition, less than half of the rock filled outlets are filled with sediment.  Sediment removal 
added to 2012 worklist as maintenance item.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 370

Selection Code R01

UTM Zone 11

Easting 247664

Northing 4313738

Building/Structure Name Zip Line (Flyer) - Lower Terminal Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 9/17/2007

Survey Date 10/18/2011 Date BMP Implementation Complete 8/1/2010 Last BMP Maintenance 8/1/2010

Structure Type: Lift-Base Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Effective cover and infiltration

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration: 1.2" TOG to

 6th Field HUC Watershed CA-1

Plan Title: Zip Line Adventure and Top of Gondola Special Plan Date: 06/07/2007 Plan Revision Date: 08/07/2007Job No.: 00-607.35

Additional Comments:

No drip line infiltration trenches or dry wells have been installed beneath operator shack per plans, but deck is perforated w/ no gutters, so dry wells not needed. Ground 
rocky with cover and infiltration trenches would not be suitable.

State CA

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 8/1/2008
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

No evidence of erosion or sediment transport. Terminal and deck constructed with minimal disturbance, maintaining both natural cover and infiltration capacity. 
Infiltration trench or dry wells do not appear applicable.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 367

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Tubing Lift (Covered Surface Lift) at Top of Gondola Township 12N Range 18E Section 1

Reviewer(s)
J. Sutherland, K. Roaldson

Date of Project Start 8/24/2009 Survey Date/Time 7/25/2011

Construction Type: Lift Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, restricted access, water truck for dust control, covered/watered stockpiles, sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State NV

Construction Foreman

Jim Larmore

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Wood chips placed around entire tubing area and on public access path.  Infiltration trenches beneath lift still need to be reconstructed after damage from 
construction.  New construction equipment access road needs to be constructed; area is delineated with exclustion fencing and straw wattles are installed on the 
downslope side.  No work on new access road in progress yet.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 393

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Tubing Lift (Covered Surface Lift) at Top of Gondola Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 8/24/2009 Survey Date/Time 9/1/2011

Construction Type: Lift Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, restricted access, water truck for dust control, covered/watered stockpiles, sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State NV

Construction Foreman

Gary Birch

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

NO CHANGE FROM PREVIOUS INSPECTION.   No work on new access road in progress yet, temporary BMPs in place.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 430

Selection Code S03

UTM Zone 11

Northing 4313936

Construction Site Name Tubing Lift (Covered Surface Lift) at Top of Gondola Township 12N Range 18E Section 1

Reviewer(s)
K. Roaldson

Date of Project Start 8/24/2009 Survey Date/Time 10/28/2011

Construction Type: Lift Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.
Temp BMPs to address erosion control, including: boundary fence, restricted access, water truck for dust control, covered/watered stockpiles, sediment barriers.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is: New Construction

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed CA-1

General Information

Forest LTMBU District

Name  Of  Plans Adventure Peak Ski School and Summer Tubing (new plan set updated from origi

Date March 14, 2011 Rev Date June 28, 2011

Job No. 09601.2

State NV

Construction Foreman

Gary Birch

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 247850
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

 No work completed on the new access road this season.  Rope fencing and T-posts removed for the winter season, straw wattles to remain in place over winter.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 435

Selection Code S02

UTM Zone 10

Northing 0

Construction Site Name Boulder Parking Lot Staging Area Township Range Section

Reviewer(s)
K. Roaldson

Date of Project Start Survey Date/Time 9/9/2011

Construction Type: Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achived resource protection.

1) Project design included Erosion Control Plan development, and identified appropriate temporary BMP measures for mitigating impacts from a 20-year 1-
hour Storm Event (per FS and Lahontan SWQRCB standards); at a minimum the contract should address BMP measures for the following topics: source 
control, runoff drainage control, protection of SEZs, and hazardous substance control, please refer to the Supplemental BMP checklist. 1

2) Are BMP measures constructed according to contract design specifications? 1

Project Is:

Form HV1: Temporary BMPs for 
On-going Construction 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns                  3=Major departure from contract and/or major resource concerns
2=Minor departure from contract and/or minor resource concerns                        4=Repeated departure from contract and/or failure to address resource concerns

  1 = Meets / Exceeds contract requirements and/or no resource concerns         3 = Major departure from contract and/or major resource concerns
  2 = Minor departure from contract and/or minor resource concerns                   4 =  Repeated departure from contract and/or failure to address resource concerns

 6th Field HUC Watershed

General Information

Forest Private District

Name  Of  Plans

Date Rev Date

Job No.

State

Construction Foreman

Implementation Score: I
(BMP Monitoring Rule Set)

Easting 0
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Effectiveness

1) Source Control BMP

a)  Effectiveness of applied BMP measures (artificial or vegetative) designed to protect exposed or disturbed soil surfaces including soil storage piles and compacted areas.

Soil protection measures are effective and 
no erosion is evident, or expected, on-site 
or immediately off-site. OR no soil 
disturbance is associated with project.

Exposed and/or disturbed soil areas have 
less than full cover, OR minor erosion, 
such as infrequent rills or small 
depostional fans, are evident near 
erodable soil areas; however, no 
evidence is observed of  sediment 
delivery to SEZ.

Substantial areas of exposed erodable 
soil are not protected and evidence of 
erosion processes, such as rills or 
sediment deposition are readily 
observed.  OR any evidence of sediment 
runoff to SEZ.

NA

b) Cut and fill slope protection (including surface erosion and slope failure potential

Temporary BMP measures (such as 
erosion control or geotextile blankets, 
mulch or pine straw application, 
encompassing filter fences, berms or 
designed swales)  applied to slope 
protection is adequate to prevent or 
severely limit erosion initiation and 
transport processes. OR project does 
not require the construction and 
maintenance of cut and fill slopes. 

Minor erosion and sediment deposition is 
noted from storms <20-year 1-hour event; 
however, sediment transport to any SEZ, 
on- or off-site, is not observed.  

Temporary BMP measures are 
inadequate to protect erosion from cut 
and fill slopes from storms <20 year--1 
hour event; or any observation of 
sediment transport and/or deposition 
within SEZ.

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Effectiveness of erosion control measures applied to limit erosion processes and sediment delivery to SEZ.

NAObserved evidence of major or 
substantial project induced erosion, 
either on- or off-site, such as  frequent 
rills (>3) or any gully exhibiting direct 
sediment delivery to ditch-line, or 
erosion control measures overwhelmed 
(e.g. substantial erosion around or 
overtop of straw bales/sediment 
fence/erosion cloth/etc.).  OR any 
evidence of sediment delivery to SEZ.

Observed evidence of minor on-site 
erosion and sediment transport. 
Specifically, only minor erosion and/or 
deposition observed adjacent to any 
runoff control measures, such as 
infrequent rill formation near ditch-lines, 
or at erosion control measures; 
however, sediment delivery to SEZ is 
not observed  or anticipated.

No evidence of erosion on-site, and no 
evidence of associated off-site erosion. 
Existing, or newly constructed, runoff 
and drainage control measures are 
adequate to eliminate erosion and 
sediment transport processes induced 
by a 20-year 1-hour storm event.

( g )
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Designation of construction zone and any equipment exclusion zones

a) Sensitve areas and construction zone are adequately "flagged" and designated as "Equipment Boundary Zones" 

Adjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Major breach of designated boundary 
zones by equipment operation, and 
observed soil or vegetation impacts off-
site or any activity induced impact within 
SEZ. If mitigation is required, please 
make recommendations in comment 
section.

NAMinor breach of designated boundaries, 
with limited adverse impacts upon 
sensitive zones or off-site.

c) Effectiveness of natural or constructed infiltration zones including designated vegetative zones, duff/litter areas, gravel armor areas, infiltration trenches/ditches or other 
permeable area designed to collect and treat runoff to insure water quality.

Minor resource concern is evident at 
infiltration zones (for storms <20-yr 1-
hr), such as improper maintenance or 
the lack of proper/adequate bordering 
material to control distribution of 
infiltration area; however, SEZ 
contamination is not observed or likely.

Major impacts observed on- or off-site or 
any evidence of contamination within 
SEZ, such as capacity of infiltration 
BMP measures have been noticeably 
breached or exceeded. Major resource 
concerns (or the need for immediate 
maintenance) should be brought to the 
attention of Management.

NANatural or constructed infiltration zones 
are effective and properly maintained to 
ensure resource protection during a 20-
year 1-hour storm event.
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Additional Comments

Straw wattles protecting drop inlets in parking lot.  No signs of erosion.

4) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and ground water 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination.  If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator. 

NAAdjacent or inclusive wet/sensitive areas 
as well as construction site are 
adequately flagged, and equipment 
operations avoid infringement upon 
designated zones.

Effectiveness Score: E
(BMP Monitoring Rule Set)
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ID# 336

Selection Code S03

UTM Zone 11

Easting 249087

Northing 4315801

Building/Structure Name Edgewood Creek Upper Gully Township 13N Range 19E Section 30

Reviewer(s)
J. Sutherland, K. Roaldson

Date of Project Start 9/12/2006

Survey Date 7/25/2011 Date BMP Implementation Complete 10/1/2006 Last BMP Maintenance 9/1/2008

Structure Type: Other Other (Describe) SEZ restoration

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Stream restoration with permanent BMPs: gabion check dams and fabric channel lining.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type Runoff Survey

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: Edgewood Creek Upper Gully Stabilization Proj Plan Date: 07-11-2006 Plan Revision Date:Job No.: 04-452

Additional Comments:

None

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 9/30/2006
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Inspection during high water year to observe SEZ with flowing water during runoff period.  Several locations along the restored reach have running water and 
show areas of sediment deposition.  Gabions are in good condition and are capturing sediment and appear to be functioning properly.  Additional natural check 
dams of fallen trees are also preventing sediment transport.  Erosion control blanket/fabric channel lining has disintegrated but the channel side slopes do not 
appear to be eroding into the channel bottom.  Reveg looks robust and healthy.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 341

Selection Code S03

UTM Zone 11

Easting 249074

Northing 4314386

Building/Structure Name East Peak Well (New) Township 13N Range 19E Section 31

Reviewer(s)
K. Roaldson

Date of Project Start 7/7/2008

Survey Date 8/18/2011 Date BMP Implementation Complete 11/30/2010 Last BMP Maintenance 11/30/2010

Structure Type: Other Other (Describe) Well

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-2+5

Plan Title: East Peak Reservoir East Peak Well Building Plan Date: 10/1/08 Plan Revision Date:Job No.: 08-204.1

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 11/30/2008
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Cut slope behind the well house that was surfaced with large boulders shows no signs of movement or erosion.  Sufficient wood chip mulch on area not used for 
parking.  Revegetation is sparse, but growth is apparent on the erosion control blanketed slope between the well house and the road.  Site is in good condition, 
does not require maintenance at this time.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 345

Selection Code S02

UTM Zone 11

Easting 248867

Northing 4315031

Building/Structure Name Olympic Express Upper Terminal Township 13N Range 19E Section 31

Reviewer(s)
K. Roaldson, T. Osterhout

Date of Project Start 7/23/2007

Survey Date 8/25/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Lift-Top Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Erosion and sediment transport prevention, revegetation establishment

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: 2007 Implementation - Northbowl/Olympic Expr Plan Date: 06/27/2007 Plan Revision Date:Job No.: 00-607.32

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Drip line infiltration trench around operator's booth is in good shape. Reveg growth is apparent.  Some bare soil areas would benefit from additional wood chip 
coverage.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 350

Selection Code S03

UTM Zone

Easting

Northing

Building/Structure Name Olympic Express - Line Towers Township 13N Range 18E Section 36

Reviewer(s)
T. Osterhout,  K. Roaldson

Date of Project Start 8/4/2007

Survey Date 8/25/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Other Other (Describe) Lift Towers

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Source control BMPs: Effective cover

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: 2007 Implementation - Northbowl/Olympic Expr Plan Date: 6/27/2007 Plan Revision Date:Job No.: 00-607.32

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Little evidence of erosion at towers. Some may benefit from additional wood chip mulch coverage but no resource concerns at this time.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 357

Selection Code S03

UTM Zone 11

Easting 249347

Northing 4316164

Building/Structure Name North Bowl Lower Terminal Township 13N Range 19E Section 30

Reviewer(s)
K. Roaldson

Date of Project Start

Survey Date 8/25/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Lift-Base Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Rock lined channels to SEZ, and erosion control blanket along slopes.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: Plan Date: Plan Revision Date:Job No.:

Additional Comments:

Access road switchback adjacent to the creek bank was not stabilized.  Erosion at water bar outlets near the lift terminal was stabilized.

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Revegetation is very robust and is acting to stabilize slopes.  Ditches may need minor maintenance to remove accumulated sediment.  Some additional wood chip 
coverage may be beneficial

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 348

Selection Code S03

UTM Zone 11

Easting 248872

Northing 4314848

Building/Structure Name Olympic Express - Utilities Township 13N Range 19E Section 31

Reviewer(s)
K. Roaldson

Date of Project Start 8/4/2007

Survey Date 8/25/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Other Other (Describe) Utilities Trench

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
See plan set. BMPs include: exclusion fence, sediment barrier, revegetation. Resource concerns: restore effective cover and minimize disturbance.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type Routine

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: 2007 Implementation - Northbowl/Olympic Expr Plan Date: 06/27/2007 Plan Revision Date:Job No.: 00-607.32

Additional Comments:

None

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Revegetation is sparse along the trench line, coverage is sufficient.  No erosion evident at hydrants.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 368

Selection Code S03

UTM Zone 11

Easting 248839

Northing 4315424

Building/Structure Name Ski Trail S10 Township 13N Range 18E Section 36

Reviewer(s)
T. Osterhout

Date of Project Start

Survey Date 8/25/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Ski Trail Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
See Hard Copy of Form V28: Vegetation Manipulation

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards?

2) Are BMP measures constructed according to contract design specifications?

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: 2007 Implementation - Northbowl/Olympic Expr Plan Date: 06/27/2007 Plan Revision Date:Job No.: 00-607.32

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 366

Selection Code S03

UTM Zone 11

Easting 248637

Northing 431770

Building/Structure Name Ski Trail S9 Township 13N Range 18E Section 36

Reviewer(s)
T. Osterhout

Date of Project Start

Survey Date 8/25/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Ski Trail Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
See Hard Copy of Form V28: Vegetation Manipulation

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards?

2) Are BMP measures constructed according to contract design specifications?

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: 2007 Implementation - Northbowl/Olympic Expr Plan Date: 06/27/2007 Plan Revision Date:Job No.: 00-607.32

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)

2011 BMP Monitoring Page 218 Appendix B



ID# 346

Selection Code S02

UTM Zone 11

Easting 248867

Northing 4315031

Building/Structure Name Olympic Lower Terminal Township 13N Range 19E Section 31

Reviewer(s)
K. Roaldson

Date of Project Start 7/23/2007

Survey Date 8/25/2011 Date BMP Implementation Complete 9/9/2010 Last BMP Maintenance 9/9/2010

Structure Type: Lift-Base Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Sediment transport prevention, revegetation establishment

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 3rdYear Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: 2007 Implementation - Northbowl/Olympic Expr Plan Date: 06/27/2007 Plan Revision Date:Job No.: 00-607.32

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Infiltration area  beneath operator's booth, and drip line infiltration trenches beneath lift terminal are in good shape.  Riprap slope below road is stable.  Reveg is 
sparse but apparent.  Pyramat lined channel has sediment deposition; needs to be cleaned out.  One DLIT may require maintenance, wood chips migrating into 
infiltration area.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 369

Selection Code S02

UTM Zone 11

Easting 248632

Northing 4312901

Building/Structure Name Ski Trail S8 Township 12N Range 19E Section 6

Reviewer(s)
K. Roaldson

Date of Project Start 9/1/2005

Survey Date 8/25/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Ski Trail Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
See Hard Copy of Form V28: Vegetation Manipulation

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards?

2) Are BMP measures constructed according to contract design specifications?

Survey Type 6th Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-1

Plan Title: Plan Date: Plan Revision Date:Job No.:

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 371

Selection Code S02

UTM Zone 10

Easting 248976

Northing 4314389

Building/Structure Name East Peak Patrol Township 13N Range 19E Section 31

Reviewer(s)
K. Roaldson

Date of Project Start 9/20/2008

Survey Date 8/25/2011 Date BMP Implementation Complete 9/1/2008 Last BMP Maintenance 9/1/2008

Structure Type: Other Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Drip line infiltration trenches around East Peak Patrol Building, improve effective cover around building

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: Plan Date: Plan Revision Date:Job No.:

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 10/15/2008
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Drip line infiltration trenches with sedimentation basins are free of sediment and debris after winter season.  Effective cover could be improved and slope on west 
side of building has evidence of erosion.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 361

Selection Code S03

UTM Zone 11

Easting 249072

Northing 4314387

Building/Structure Name East Peak Well (old) Township 13N Range 19E Section 31

Reviewer(s)
K. Roaldson

Date of Project Start

Survey Date 9/9/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Other Other (Describe) Utility

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 6th Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-2+5

Plan Title: Work Plan; East Peak Replacement Well Plan Date: 08-25-2003 Plan Revision Date:Job No.:

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

No evidence of erosion or ponding around well head.  Straw bales still placed around well head. Reveg taking place, vigorous growth.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 362

Selection Code S03

UTM Zone 11

Easting 248976

Northing 4314389

Building/Structure Name East Peak Water Tank Township 13N Range 18E Section 31

Reviewer(s)
K. Roaldson

Date of Project Start 7/16/2005

Survey Date 9/9/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Other Other (Describe) Water Tank

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
See Plans: :  Erosion resulting from concentrated runoff flows from compacted areas (roads and parking areas).  Potential for concentrated flows from tank and 
foundation surfaces.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 6th Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-2+5

Plan Title: East Peak Water Tank Grading Plan Plan Date: 7/6/05 Plan Revision Date:Job No.: 00-607-43

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Evidence of soil movement from cut slope behind tank, slope should be stabilized. Additional cover should be added to the area surrounding the tank.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: m

(BMP Monitoring Rule Set)
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ID# 363

Selection Code S03

UTM Zone

Easting

Northing

Building/Structure Name E. Peak Water Line Replacement Township 13N Range 19E Section 31

Reviewer(s)
K. Roaldson

Date of Project Start

Survey Date 9/9/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Other Other (Describe) Utility

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
See Plans.  Concentrated runoff from compacted (roads and pag areas) and hard surfaces (pumphouse roof).

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 6th Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-2+5

Plan Title: East Peak Water Line Replacement Plan Date: 08-06-2004 Plan Revision Date:Job No.: 00-607.26

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Good coverage over area, no evidence of erosion. No resource concerns at this time.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 360

Selection Code S03

UTM Zone 11

Easting 249576

Northing 4315370

Building/Structure Name Stagecoach Snowmaking Township 13N Range 19E Section 30

Reviewer(s)
K. Roaldson

Date of Project Start 9/10/2008

Survey Date 9/21/2011 Date BMP Implementation Complete 9/25/2009 Last BMP Maintenance

Structure Type: Other Other (Describe) Snowmaking Line

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-2+5

Plan Title: Stagecoach Snowmaking Project Description a Plan Date: 7/30/2008 Plan Revision Date:Job No.: 08151.1

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 10/15/2008
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Good cover above snowmaking line with pine needle mulch.  Reveg is successful in areas that were watered along the road.  Reveg not as successful along 
steep areas of the buried snowmaking line alignment.  No evidence of rilling at fan gun bases.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 364

Selection Code S03

UTM Zone 11

Easting 249582

Northing 4317073

Building/Structure Name Boulder Parking Lot (All Phases) Township 13N Range 19E Section 30

Reviewer(s)
K. Roaldson

Date of Project Start 8/1/2003

Survey Date 9/9/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Parking Lot Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Erosion and/or sediment delivery to Edgewood Creek SEZ.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 6th Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: Boulder Parking Lot Water Quality Improvement Plan Date: 04-01-2003 Plan Revision Date: 05-05-2003Job No.: 00-607-04

Additional Comments:

Rock lined channels were not constructed on west slopes above parking lot to avoid additional disturbance from construction activity.

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 10/15/2005
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

Minor erosion from parking lot runoff into SEZ near Boulder Lodge Driveway.  Slopes above parking lot show some sediment transport but does not move offsite.  
Some fuel leaking onto paved area from parked snow moving equipment.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 349

Selection Code S05

UTM Zone 11

Easting 248727

Northing 4314571

Building/Structure Name Nevada Fuel Station ($100 Saddle) Township 13N Range 19E Section 31

Reviewer(s)
K. Roaldson

Date of Project Start

Survey Date 9/9/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Other Other (Describe) Utility

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Hazardous materials storage area.  Runoff produced from hard-surface (concrete) area.  Erosion from concentrated runoff potential.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 6th Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-3

Plan Title: None Plan Date: None Plan Revision Date: NoneJob No.: None

Additional Comments:

None

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

No evidence of hazardous substances out of containment area, no drips or spills in containment area.  Additional coverage downslope from the site where water 
concentrates from the site would be beneficial.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 359

Selection Code S02

UTM Zone 11

Easting 249840

Northing 4316356

Building/Structure Name Stagecoach Lower Terminal Township 13N Range 19E Section 30

Reviewer(s)
K. Roaldson

Date of Project Start

Survey Date 9/9/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Lift-Base Other (Describe) Completed BMP Proj.

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
Effective cover around lift, drip line infiltration areas.

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards? 1

2) Are BMP measures constructed according to contract design specifications? 1

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-2+5

Plan Title: 1998 Implementation: Stagecoach Lift Erosion Plan Date: 08/11/98 Plan Revision Date:Job No.: 98604.1

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End 10/15/2008
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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 Reveg is vigorous, high traffic areas are covered with wood chips and drip line infiltration trenches are installed and functioning.  Slope south of lift terminal shows 
erosion but is typical for decomposed granite soil slope, no evidence of erosion is attributed to the lift terminal.

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 367

Selection Code S03

UTM Zone 11

Easting 248893

Northing 431974

Building/Structure Name Ski Trail V12 (Nova) Township 13N Range 18E Section 36

Reviewer(s)
T. Osterhout

Date of Project Start

Survey Date 9/16/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Ski Trail Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
See Hard Copy of Form V28: Vegetation Manipulation

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards?

2) Are BMP measures constructed according to contract design specifications?

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-2+5

Plan Title: Plan Date: Plan Revision Date:Job No.:

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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ID# 365

Selection Code S02

UTM Zone 11

Easting 248632

Northing 4312901

Building/Structure Name Ski Trail Meteor Run Township 12N Range 19E Section 6

Reviewer(s)
K. Roaldson

Date of Project Start 9/1/2005

Survey Date 9/16/2011 Date BMP Implementation Complete Last BMP Maintenance

Structure Type: Ski Trail Other (Describe)

Specific concerns associated with construction project and describe BMP measures designed to achieve resource protection.
See Hard Copy of Form V28: Vegetation Manipulation

1) Were source control, drainage and infiltration systems, and hazardous material control systems designed to maintain resource protection during a 20-year 
1-hour Storm Event, to achieve Forest Service and State water quality standards?

2) Are BMP measures constructed according to contract design specifications?

Survey Type 3rd Year Post Constr
uction

Form HV2: Permanent BMPs for Buildings 
and Structure Developments 

Implementation

1=Meets/Exceeds 20-yr 1-Hr standards and/or no resource concerns
2=Minor departure from standards and/or minor resource concerns
3=Major departure from standards and/or major resource concerns
4=Repeated departure from standards/failure to address concernsFor Permanent or Temporary-Seasonal Structures:

Effectiveness

1) Source area erosion control.  Protection and stabilization of structure site, particularly any erosive areas.  

(Note the evidence of erosion processes such as rills, gullies, sediment scour and/or deposition on- or off-site, specifically areas naturally devoid of vegetation (e.g. 
pumice slopes, or deteriorated granitic areas) or areas identified for revegetation in structure plan, see structure sketch.  Constructed cut and fill slopes are addressed 
separately)

Note: Effective and adequate maintenance of BMP measures should be included within the 
effectiveness evaluation.  When topic is not applicable, please make informational comment.

Depth/Duration:

 6th Field HUC Watershed NV-1

Plan Title: Plan Date: Plan Revision Date:Job No.:

Additional Comments:

State NV

Implementation Score: I

(BMP Monitoring Rule Set)

Date of Project End
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a) Soil Protection measures, artificial or vegetatitve, designed to eliminate erosion by runoff and rain-drop impact

Nearly 70% coverage of any erodible 
surfaces, and no evidence of erosion.

Structure site exhibits less than full cover 
of soil; however, only minor erosion is 
evident and subsequent depostion is 
limited to on-site areas excluding 
deposition within any on-site SEZ. 

Areas of exposed soil are observed, and 
erosion is evident and extensive (for 
example sediment is transported off-site 
or directly to SEZ.

NA

b) Observed progression/improvement of areas identified for revegetation in structure plan as scheduled; and adequate erosion protection measures applied for 
successful revegetation, such as temporary armoring measures (including mulch, rock, erosion cloth or other) applied while vegetation becomes established. .

Revegetation establishment proceeding 
as expected--new and existing  
vegetative cover in combination with 
temporary BMP measures are effective 
at eliminating/ mitigating erosion 
processes from those areas. 

Revegetation efforts are not proceeding 
as expected.  Minor additional efforts are 
required for successful revegetation 
establishment, or minor 
maintenance/retrofit of temporary BMP 
measures applied (for erosion control 
during revegetation efforts) is needed.

Temporary BMP measures provide 
inadequate erosion control, and/or 
specified revegetation efforts are deemed 
unsuccessful, as major modifications are 
needed to achieve vegetative ground 
cover goals and success. OR major on-
site erosion, or any evidence of sediment 
delivery to SEZ. 

NA

2) Runoff infiltration and drainage control system effectiveness.

(Evaluate any on-site runoff control features, or lack thereof, including any measure designed to direct site runoff or dissipate erosive energy at system outlets, including 
drainage ditches, constructed berms, erosion cloth placement, constructed swales, driplines, or other designated infiltration areas.  Maintenance of these features should 
also be addressed. When available, verification with water quality monitoring data may be essential to assess the degree of effectiveness.)

a) Functioning condition (potential for sediment and/or nutrient delivery to SEZ) of designated infiltration zones, such as detention basins, settling ponds, driplines, gravel 
armor areas or infiltration trenches, as well as any system outlets.

NAObserved evidence of substantial on-site 
erosion such as frequent rill formation or any 
observation of gully features observed, or any 
evidence of sediment transport to SEZ.  OR 
where major maintenance or adaptive erosion 
control strategies are required for resource 
protection. OR where water quality data 
indicates exceedance of state standards.

Observed evidence of minor on-site 
erosion and sediment transport, but 
limited to on-site deposition, and no 
evidence of transport to any SEZ.

Natural or newly constructed drainage 
control and infiltration systems are 
adequate to eliminate erosion and 
sediment transport processes. No 
evidence of erosion or sediment 
movement on-site.

c) Cut and fill slope protection (including surface erosion and slope failure potential).

BMP measures applied (see the 
previous checkbox) exhibit minor 
erosion and/or deposition is noted at 
base of cut or fill slope, near retention 
walls or around erosion control blankets 
or mulch. However, erosion is limited to 
on-site areas excluding any transport to 
SEZ. Or retaining wall integrity is 
showing signs of concern, such as 
bulging or wavy appearance.

BMP measures are inadequate to 
protect erosion on cut and fill slopes 
from storms <20 year--1 hour event; or 
any evidence of sediment transport 
and/or deposition within SEZ is 
observed. Or cracks are present and 
appear to be threatening integrity of fill 
and/or retaining wall. Or the occurrence 
of any fillslope failure has occurred. 

BMP measures (including 
seeding/planting, with mulch of pine 
straw, designed swales, retention walls 
or use of erosion control blankets) 
applied to cut or fill slopes are adequate 
to prevent erosion. Craks or slumping is 
not evident.

NA
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Additional Comments

b) Ponding of runoff.  For this item, consideration should be given to the location of ponded water with respect to foundation, cut and fill slope integrity, health concerns, 
as well as soil displacement and erosion induced from pond outlet. 

No evidence of unexpected ponding on-
site, or constructed detention ponds and 
outlets are stable (naturally stable, 
stablized with planted vegetation, or 
other type of armor) and exhibit no signs 
of erosion or downstream resource 
concerns.

Some evidence of on-site ponding, but 
does not appear to threaten integrity of 
fillslopes or foundations. Or minor 
erosion and/or downslope resource 
concerns, are evident at constructed 
basin outlet, such as sediment plumes 
or small rill formation. However, 
sediment is not transported to SEZ and 
is not anticipated from events <20-year 
1-hour storm.  

NAOn-site ponding observed that is 
threatening fillslope or foundation 
integrity. And/or outlet of ponded area, 
or constructed basins, exhibit major 
erosion including substantial scour, rill 
or gully formation.  Or the evidence of 
any sediment transport to SEZ.  

3) Effectiveness of hazardous substance control measures.

(Evaluate the effectiveness, or lack of, BMP applied to control hazardous chemical delivery to soils, groundwater or surface water bodies. Contact Hazardous 
Spill Coordinator if accidental spill has occurred.) 

a) Evaluate the occurrence and mitigation of hazardous/toxic substances used for building and vehicle maintenance, and associated direct and indirect effects upon 
water quality.

Minor evidence of improper use of 
hazardous substances, such as 
chemical or mineral stains; however, 
evidence of SEZ contamination is not 
observed and, ground water and soil 
contamination is limited (consider 
approximate volume, microtopography, 
vicinity to SEZ, permeability of soil, 
depth of stain and recent weather 
events). 

Substantial resource concern is evident, 
such as direct/indirect evidence of SEZ 
or groundwater contamination. If 
immediate action is warranted, contact 
Management and Hazardous Spill 
Coordinator and Water Quality 
Monitoring Crew Leader. 

NAHazardous substance control measures 
provide effective mitigation.

Effectiveness Score: E

(BMP Monitoring Rule Set)
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2011 BMP Effectiveness Monitoring: Road Upgrades and Reconstruction 
 
Resource Concepts, Inc. (RCI) has been contracted by Cardno ENTRIX, Inc. to monitor Best 
Management Practices (BMPs) performance at Heavenly Mountain Resort. RCI uses the 
monitoring protocol for roads from the written plan, BMP Effectiveness Monitoring, Chapter 5, 
Heavenly Mountain Resort Environmental Monitoring Program (December 19, 2005). The 
monitoring methods designated in Heavenly’s BMP Effectiveness Monitoring are consistent with 
the monitoring program implemented previously by the LTBMU to evaluate road BMP upgrades 
throughout the Lake Tahoe Basin (LTBMU 2005). 
 
The goals of the monitoring for roads are to: 
 

 Document road decommissioning, 
 Evaluate BMP Effectiveness at stream crossings consistent with the Forest Service, 

Region 5, BMP Evaluation Program (BMPEP) protocols, 
 Assess the change in risk scoring of sediment transport as a result of BMP upgrades or 

road reconstruction, and 
 Estimate the change in sediment load resulting from BMP upgrades. 

Methods 
 
The BMP Effectiveness Monitoring used at Heavenly uses a combination of the following 
methods to collect and analyze data for road BMP upgrades. 

Annual BMP Effectiveness Monitoring for Construction Projects 
Roads modified through facility construction projects at the Resort are incorporated in the 
annual monitoring described in Appendix B.  Temporary and permanent BMPs are evaluated 
using project plans and specifications as a basis for verifying BMP implementation. Periodic 
post construction inspections are then used to score BMP effectiveness.  The miles of road 
reconstructed and decommissioned are documented on a project-by-project basis.  

Stream Crossing BMP Evaluation Program (BMPEP) Ratings 
The protocols for scoring of stream crossings have been developed by Region 5 of the USDA 
Forest Service under their regional program.  The qualitative assessment of BMPs near stream 
crossings utilizes protocols: E08 - Road Surface, Drainage and Slope Protection; E09 - Stream 
Crossings; and E11 - Control of Sidecast Material.  Evaluations using these protocols were 
conducted at stream crossing locations on Forest system roads within the Resort in 2011. 
These locations have been previously evaluated by the LTBMU (2004 Forest Road BMP 
Upgrade Monitoring Program, October 2005) using the same protocols. 

Water Quality Risk Assessment Protocol (WQRAP) Ratings 
WQRAP ratings are used as a screening tool to assess the risk of sediment transport and water 
quality impairment for road segments at drainage crossings, road segments hydrologically 
connected to stream environment zones (SEZ), and road segments in non-SEZs that may pose 
a water quality risk. Risk scores for Forest system roads at the Resort were developed in 2004 
and 2005. RCI reevaluated road segments where BMP upgrades were implemented or where 
they were reconstructed as part of larger facility improvement projects. Road modifications for 
project construction in 2006 through 2008 were minimal and as a result no additional monitoring 
was conducted at the three-year interval. Several projects were completed between 2008 and 
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2011, the six-year interval in the monitoring period. Tables C.1 and C.2 list the water quality risk 
scores for individual road features and the overall risk score ratings, respectively.   
 
Table C.1. Water Quality Risk Scores for Individual Road Features 
 

Connected Length Score 
Not connected 0 

<91 meters (100 yds) 5 
91-275 meters (100-300 yds) 15 

>275 meters (300 yds) 35 
Road Grade  

<5% 0 
6-10% 10 
>10% 20 

Surface Type  
Gravel or paved 0 

Native 10 
1Inlet Condition  

Good 0 
Poor 10 

1Diversion Distance  
No diversion potential 0 

<23 meters 5 
23-91 meters 10 
>91 meters 25 

2SEZ or NON-SEZ  
NON-SEZ 0 

SEZ 20 
2Chronic Erosion Feature  

None 0 
Present 15 

1. Applies to crossings only. 
2. Applies to SEZs and Non-SEZs only. 

 
 
Table C.2. Overall Water Quality Risk Score for Road Segments at Crossings, in SEZs 
and Non-SEZs. 
 

Risk Category Total Score (X) 
High X>60 

Moderate X=25-60 
Low X<25 

 

Water Erosion Prediction Program Modeling (WEPP) Ratings 
Predicted erosion and sediment yield rates, estimated by modeling, were used to evaluate the 
effectiveness of road BMP upgrades implemented by Heavenly during the monitoring period 
(2006 through 2011). WEPP input data was collected for modified road segments that had been 
assessed as a water quality risk through the WQRAP screening process. WEPP modeling was 
conducted using the online version of the WEPP Forest Erosion Predictor, using the “Road 
Batch” model. Corresponding segments previously modeled by the LTBMU were modeled with 
updated parameters for climate and soil texture.  Table C.3 summarizes the input variables 
used for the WEPP Road Batch estimates. 



 

Appendix C – 2011 BMP Effectiveness Monitoring: Road Upgrades and Reconstruction                    Resource Concepts, Inc. 

Appendix C – Page 3 

Table C.3. WEPP Parameters 
 

 Input Variable Notes 

1 Climate 
The Heavenly Valley CA climate station was used for the 

model.  Modeling conducted in 2004 used climates 
developed with Cligen for each watershed. 

2 Soil Texture 
From the four options: clay loam, loam, sandy loam, and silt 

loam; sandy loam was determined to be the most 
representative of the soil texture at Heavenly. 

3 Percent Rock 
Rock fragments in WEPP are considered rocks in the soil.  

To maintain comparability between 2004 and 2011, 0% rock 
was used. 

4 Road Design 
The model has four options: insloped, bare ditch (ib); 
insloped rock ditch (iv); outsloped, unrutted (ou); and 

outsloped, rutted (or). 
5 Road Surface WEPP options include: native, graveled or paved. 

6 Traffic Level 

WEPP options for traffic level include: High, Low and No 
Traffic.  Roads with year-round traffic or logging roads with 
high use are considered High.  Roads with low recreational 

use during dry conditions are modeled as Low (this setting is 
typical of most roads in the LTBMU).  Where vegetation has 
grown in one-half or more of the road, No traffic is used.  All 

roads were modeled as Low Traffic. 

7 Road Gradient (%) Refers to the slope of the road between drainage points. 
WEPP has constraints between 0.1% and 40%. 

8 Road Horizontal Length 
(meter)* 

Refers to the length of the road between drainage points. 
WEPP requires a range between 0.3 and 100 meters. 

9 Road Horizontal Width 
(meter)* 

WEPP has three definitions for outsloped roads, rutted; 
outsloped roads, unrutted; and insloped roads.  Road width 

is considered to be the width of the entire road.  WEPP 
requires a range between 0.3 and 100 meters. 

10 Fillslope slope (%) WEPP requires a range between 0.1% and 150%. 

11 Fillslope horizontal length 
(meter) WEPP requires a range between 0.3 and 100 meters. 

12 Buffer gradient (%) 
Refers to the gradient of the buffer, the area between the 

road and a stream, meadow, spring, or lake.  WEPP allows 
a range between 0.1 and 100 percent. 

13 Buffer Horizontal Length 
(meter) 

Refers to the horizontal length of the buffer, the area 
between the road and a stream, meadow, spring, or lake.  

WEPP allows a range between 0.3 and 300 meters. 

Results 

Road Reconstruction and Decommissioning 
During the period 2006 through 2011, a total of 3.12 miles of roads were reconstructed or 
upgraded using permanent sediment and erosion control BMPs such as: 

 Drainage dips, 
 Outlet protection for dips and cross drains, 
 Gravel base in lieu of native soil road surfacing, 
 Wood chip and gravel mulch on parking and low traffic access roads, 
 Pavement and lined ditches in higher traffic areas, 
 Rock slope protection for cut and fill slopes, and 
 Revegetation for cut and fill slopes. 
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Facility projects also incorporated about 0.79 miles of road decommissioning, as summarized in 
Table C.4.  BMP upgrades projects included several road segments in the Heavenly Valley 
Creek watershed, where native road surfacing was replaced with gravel surfacing. 
 
Table C.4.  Road Reconstruction or BMP Projects 2006 through 2011 
 

Project/Road Segment 
Description 

Year 
Completed 

Length of 
Reconstructed Road 

(miles) 

Length of 
Decommissioned 

Road (miles) 
Project Related Road Reconstruction 
Powderbowl Upper Terminal 
Access 

2006 0.08 0.07 

Edgewood Creek Project Below 
Boulder Parking Lot 

2007 0.06 -- 

Olympic Express Lower 
Terminal Access 

2007 0.28 0.17 

East Peak Lake Grading Area 2008 0.08 -- 
Gondola Mid Station Road 2008 0.54 0.4 
Skyline Trail 2008 0.66 -- 
Upper Maintenance Shop 2009 0.14 -- 
Lakeview Water System Tank 
Access Removal 

2011 -- 0.12 

Umbrella Bar Relocation 2011 0.05 0.03 
Tamarack Lodge Project 2011 0.17 -- 
Road BMP Upgrade Projects 
Groove Lift Base Toward 
Patsy’s Lift Top 

2008 0.2 -- 

Powderbowl Lift Base to 
Umbrella Bar Relocation 

2011 0.1 -- 

Umbrella Bar Relocation to 
Switchback 

2011 0.46 -- 

Face Gravel Surfacing 2007 0.3 -- 
Totals  3.12 0.79 

Stream Crossings Evaluated Using BMPEP Protocols 
The BMPEP protocol evaluates implementation and effectiveness of BMPs at each stream 
crossing.  The six stream crossing on Forest system roads at Heavenly were evaluated by RCI 
in 2011 and results are summarized in Table C.5. Two of the Heavenly Valley Creek stream 
crossings were located in road segments treated with gravel surfacing in 2011. While BMPEP 
protocols state that monitoring on road projects should be completed following at least one 
winter season, the area was monitored for preliminary results to be included in this reporting 
period. The sites will be revisited in 2012 for final post-winter monitoring per the protocol. No 
other permanent BMP upgrades or retrofit projects were implemented at the stream crossings 
during 2006 through 2011. 
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Table C.5. Stream Crossing BMPEP Monitoring Results 
 

Watershed Road 
Number Type of Evaluation BMPEP Results 2011 BMPEP Results 

2004/2005 
Road Surface and 
Slope Protection 

Implemented & 
Effective 

Implemented & 
Effective 

Stream Crossing Implemented & 
Effective 

Implemented & 
Effective 

Heavenly Valley 
Creek 
(California Dam) 

12N40E 

Control of Sidecast 
Material 

Implemented & 
Effective 

Implemented & 
Effective 

Road Surface and 
Slope Protection 

Implemented & 
Effective 

Implemented & Not 
Effective 

Stream Crossing Implemented & 
Effective 

Not Implemented & 
Effective 

Heavenly Valley 
Creek 
(2 CMP culverts at 
the road 
switchback) 

12N40 

Control of Sidecast 
Material 

Implemented & 
Effective 

Implemented & 
Effective 

Road Surface and 
Slope Protection 

Implemented & 
Effective 

Implemented & Not 
Effective 

Stream Crossing Implemented & 
Effective 

Implemented & 
Effective 

Heavenly Valley 
Creek 
(CMP daylights 
near Powderbowl 
Base) 

12N40 

Control of Sidecast 
Material 

Implemented & 
Effective 

Implemented & 
Effective 

Road Surface and 
Slope Protection 

Implemented & 
Effective 

Implemented & 
Effective 

Stream Crossing Implemented & Not 
Effective 

Implemented & Not 
Effective 

Heavenly Valley 
Creek 
(Crossing to Sky 
Base) 

13N52 

Control of Sidecast 
Material 

Implemented & 
Effective 

Implemented & 
Effective 

Road Surface and 
Slope Protection 

Implemented & Not 
Effective 

Implemented & Not 
Effective 

Stream Crossing Implemented & 
Effective 

Implemented & 
Effective 

Mott Creek 13N52 

Control of Sidecast 
Material 

Implemented & 
Effective 

Implemented & 
Effective 

Road Surface and 
Slope Protection 

Implemented & Not 
Effective 

Implemented & Not 
Effective 

Stream Crossing Implemented & 
Effective 

Implemented & 
Effective 

Daggett Creek 13N52 

Control of Sidecast 
Material 

Implemented & Not 
Effective 

Implemented & Not 
Effective 

 
The BMPEP ratings qualitatively score typical stream crossing BMPs for implementation and 
effectiveness. Comparing the results from the 2004/2005 surveys to the 2011 monitoring 
indicted a change at two stream crossings. The BMP upgrade project conducted on the road 
segment 12N40 along the Heavenly Valley Creek SEZ improved the scoring for the stream 
crossings (two CMP culverts at the switchback and the CMP culvert that daylights near the 
Powderbowl Lower Terminal).  BMP upgrades included grading and gravel surfacing in 2011.  
The remaining stream crossings show no change from monitoring conducted in 2004/2005.  
Stream crossings on Heavenly Valley Creek (to Sky Base), Daggett Creek, and Mott Creek 
continue to have evaluations with not effective scores since BMP upgrades have not yet been 
implemented in these areas. 
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WQRAP Ratings 
Forest system roads reconstructed or upgraded with BMPs during the period of 2006 through 
2011 (Table C.4) were reevaluated using the WQRAP screening process. Approximately 0.61 
miles of upgrades were located on road segments previously identified by the LTBMU as low, 
moderate or high risk (LTBMU 2007) in the Heavenly Valley Creek watershed.  In 2011, a 
maintenance project that graded and added gravel surfacing to these segments resulted in a 
0.45 mile reduction of high risk segments, a 0.38 mile increase in moderate risk segments and a 
0.07 mile increase in low risk segments.  The other 3.3 miles of upgraded roads were located on 
road segments that were not identified as a sediment transport risk (LTBMU 2004). Table C.6 
indicates the change in risk scoring of sediment transport as a result of BMP upgrades and road 
reconstruction projects implemented from 2006 through 2011. 
 
Table C.6.  WQRAP Risk Ratings - Road Projects in 2006 through 2011. 

 

Risk Score 2004/2005 
Miles 

2011 
Miles 

Changes in 
Miles 

Not rated 1.02 --* -1.02 
No risk 2.28 3.3 +1.02 

Low 0.04 0.11 +0.07 
Moderate 0.12 0.5 +0.38 

High 0.45 0.0 -0.45 
*All “not rated” segments in 2004/2005 were rated “no risk” in 2011. 

WEPP Ratings 
The 0.61 miles of road segments identified through the WQRAP screening process with low, 
moderate or high scores that received BMP upgrades were also modeled for pre and post 
project conditions using the WEPP Road Batch model. Pre project road conditions were based 
on the WEPP data collected by the LTBMU in 2004 and 2005 (LTBMU 2007). All of these road 
segments are located along the main summer access road between the base of the 
Powderbowl Lift and the first switchback past Snow Beach along Heavenly Valley Creek. 
 
Road segments were modeled for pre and post project conditions identified by RCI using filed 
observations and available mapping.  Due to discrepancies between the segment numbers in 
the GIS database and previously reported monitoring results (LTBMU 2007), WEPP estimates 
for the 2006-2011 monitoring period could not be compared directly to the 2004 conditions. Pre 
and post project conditions are compared in Table C.7 and indicate a net decrease in road 
erosion and sediment yield. 
 
Table C.7.  Summary of Pre and Post Upgrade WEPP Model Estimates 
 

Parameter Pre Project Post Project 
Sediment Leaving the Road (metric tons) 2.5 1.3 
Sediment Leaving the Buffer (metric tons) 0.4 0.2 
Rainfall Runoff (inches) 0.2 0.3 
Snowmelt Runoff(inches)  5.1 1.3 
 
In general, decreased “sediment leaving the road” represents reduced erosion road 
maintenance needs and decreased “sediment leaving the buffer” represents a water quality 
benefit. The decreases for these road segments are related to replacement of native soil road 
surfaces with gravel.  It should also be noted the model predicts reduced rainfall and snowmelt 
runoff. 
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F.1 Annual Worklist 





Appendix F Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
Annual Worklist Water Years 2006 - 2011:  Final 

F-2 Cardno ENTRIX January 2012 / Revised October 2013 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

MOUNTAIN RESORT 
2012 ANNUAL WORK LIST 

January 3, 2012  
DRAFT 

 
Project # Source* Location Treatment 

Watershed:  CA-1  Heavenly Valley Creek 

1 P Complete Umbrella Bar Site Restoration** Restore old Umbrella Bar location at Adventure Peak site.  Install water bar across road 
below new Umbrella Bar location. 

2 P California Side Run Widening** Complete 100% pine needle mulch coverage application on the following trails: Ridge 
Promenade, Liz’s, and Ellie’s and High Roller terrain park. 

3 P Heavenly Flyer Zipline** Modify Heavenly Flyer zip line trolley retrieval system. 

4 P Player’s Terrain Park Tow Lift Install new surface handle tow lift, widening of portions of the left-hand edge of the 
existing ski trail. 

5 P Mombo Trail Kids Adventure Zone Install new signage and remove small diameter trees. 

6 B Upper Shop SEZ Road Crossing Stabilize channel below road and address sediment deposition at the road crossing to 
the Upper Shop. 

7 RM Powderbowl Sewer Line Relocation** Relocate section of sewer line near Powderbowl Express lift. 

8 RM Ridge Run Snowmaking Lateral Lines** Addition of three snowmaking laterals on Ridge Run 

9 M Tubing Lift Maintenance Road** Realign top of tubing access road, stabilize fill bank at top of lift. 

10 M Gondola Top Station** Refurbish existing infiltration basin and improve drainage to maintain effectiveness. 

11 M Hellwinkel’s Trail** Maintain road BMPs from Sky Deck to Sky Water Tank 

12 M Maggie’s Road surfacing from Maggie’s Corner to California Dam 

Watershed:  CA-6  Bijou Creek 

13 M Top of Tram Station Stabilize slope on southwest corner of the building. 

14 M California Main Lodge Parking Lot Clean out drop inlet where orange algae accumulates along Wildwood. 

Watershed:  CA-7  Unnamed Creek - Gondola 

15 P Adventure Peak Wedding Arch Install wedding arch and seating area near the Gondola Mid-Station; relocate vehicle 
parking area at Mid-Station and restore existing parking area. 

16 M Gondola Mid Station Access Road** Maintain water bars and energy dissipation at outlets 
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Project # Source* Location Treatment 

Watershed:  NV-3  Edgewood Creek 

17 M Edgewood SEZ at Boulder Lower** Additional stabilization is needed to prevent sediment from impacting the SEZ.  Maintain 
road BMPs, road grading, and redirect road runoff near corner. 

18 M Olympic Upper and Lower Terminals Improve effective cover beneath Upper Terminal.  Maintain geotextile fabric lined ditch 
at Lower Terminal. 

Watershed:  NV-2 + 5  Daggett Creek 

19 RM Orion’s Run Snowmaking Lateral Lines** Addition of three snowmaking laterals on Orion’s Run. 

20 RM Perimeter Run** Lower entrance to perimeter run by removing soil, place in existing area near base of 
Dipper Express lift, and implement Easy Street Run Hazard Reduction prescription. 

21 M East Peak Lodge** Stabilize drip lines and drainage swales near foundation of building.  

22 M Base of Comet Express Lift** Improve effective cover and refurbish infiltration BMP 

23 M East Peak Lodge Sanitary Sewer Lift Holding 
Tank** 

Improve effective cover and delineate vehicle turn around. 

24 M Nevada Fuel Station ($100 Saddle) Stabilize channel below fueling station. 

25 M East Peak Water Tank Stabilize slope behind tank, improve effective cover. 

26 M East Peak Patrol Stabilize slope on west side of building, improve effective cover. 

Resort Wide 

27 M Resort-Wide Install and maintain closure signs on Ellie’s Swing Trail, Betty’s Return Trail, 
Powderbowl tower road, Lower Cal Trail below Hellwinkle’s trail, East Peak Dam Road 
and West Round-a-bout 

28 M Resort-Wide Complete test plot monitoring and develop several erosion control treatment 
alternatives based on results. Prioritize treatment areas (ski runs, roads, other disturbed 
areas) based on erosion potential and proximity/connectivity to surface waters. 
Implement selected treatments in top priority areas. Assess cost-effectiveness of 
different treatment types to guide 2013 treatment process. Note:  This replaces the 
treatment listed in previous Annual CWE Work Lists as “Reseed and fertilize 
degenerating grassy areas on +/- 1/5th of ski runs (all runs are reviewed/reseeded over 
5 years)” 

29 M Resort-Wide Inspect and restore all areas damaged affected by winter resort operations, including 
hydrants & pipe failures, and areas affected by snowcat operations; document areas 
treated. 
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Project # Source* Location Treatment 

30 M Resort-Wide Erect and maintain vehicles barriers and/or fences to prevent unauthorized vehicle 
access off of designated summer roads and facility parking areas. 

31 M Resort-Wide Inspect and maintain all drainage structures. 

*Source Codes 

 M BMP Maintenance Needed  

 B Project need determined from BMP 
Effectiveness Monitoring 

 

 P Master Plan Implementation Project  

 RM Resort Maintenance Project  

 MMP Master Plan Monitoring & Mitigation Plan 
Requirement 

 

32 M Base Areas Maintain all BMPs and drainage structures. Erect and maintain vehicle barriers and/or 
fences to prevent unauthorized vehicle access from base areas. 
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Appendix G  
Erosion Control and Facilities Maintenance Monitoring and 
Snow Conditioning Monitoring 

G.1 Monthly logs from October 2010 through September 2011 
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HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  10-4-2010      Inspector:    Tom Fortune 
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

X 
 

 Cleaned needles and debris 
from all DI lids after storm event 
on 10/2/2010and 10/3/2010 

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)         
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

X  
 

Ditches, road gutters, and 
collection lids cleaned of 
needles and debris from storm 
event on 10/2/2010 and 
10/3/2010 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

  
X 

New solid DI lids were installed 
on 9/20/2010. Standing water 
and any sediment are below the 
influent and outfluent pipes in 
the vaults. Filters had a little 
grime on them but not a 
measurable amount.  Based on 
visual inspection on 10-4-2010. 

      2)   Traps and Vaults recently cleaned? List date of last          
       cleaning. 

X  
 

July 2010 and 10/1/2010. 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 
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 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

X  
 

Small drainage rock washed out 
from ditch on side of pedestrian 
access driveway between upper 
and lower Cal lots. Rock was 
swept up and put back into 
place on 10/4/2010 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

Lot swept 5/2010 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

X  
 

Needles and debris cleaned out 
after storm event on 10/2/2010 
and 10/3/2010 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

 X 
 

 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
Thunder, Lightning, and heavy rain began at approximately 3pm on Saturday, October 2, 2010 and 
was intermittent through the morning of Monday, October 4, 2010. Approximately 1’’ of precipitation 
was measured at California Base Lodge.  
 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
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Heavenly crew checked DI lids, vaults, and ditches first thing in the morning on 10-4-2010. Pine 
needles and debris was cleaned off these areas. No major damage or issues were reported. 
 

 

 

 
 
 

 
 
N/A : Not applicable 
 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
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Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  

mailto:btravers@vailresorts.com�
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HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:    !0-5-10    Inspector:    Tom Fortune   
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)         
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

Trench Drain on Wildwood Drive 
was cleaned out on 9-17-10. 
Functioning properly today but 
will need to be cleaned again 
after current storm cycle. 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

X  
 

Slight to 1’’, some had standing 
water. – will check again after 
storm cycle. 

      2)   Traps and Vaults recently cleaned? List date of last          
       cleaning. 

X  
 

July 2010 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
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 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned today, will need to be 
checked again when flow 
subsides. 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

 X 
 

 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
Rain, heavy at times throughout the day. Checked drains and ditches throughout that day. All 
functioning properly. Will check everything again after storm cycle. 
 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
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N/A : Not applicable 
 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  

mailto:btravers@vailresorts.com�
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HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:    10-6-10    Inspector:   Tom Fortune    
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)         
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

X  
 

Trench Drain on Wildwood Ave 
cleaned and free of sediment 
from past storm system 

      2)   Traps and Vaults recently cleaned? List date of last          
       cleaning. 

X  
 

July 2010 and October 1, 2010 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

Lot swept 5/2010 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 
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c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

 X 
 

 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
D.I. in back of Cal Base Lodge cleaned of sediment and debris on 10-6-10. Rock lined collection area 
by snow storage area in Enchanted Forest clean if needles and debris after storm cycle on 10-6-10. 
Pictures taken. 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
 

 

 

 

 
 
 

 
 
N/A : Not applicable 
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INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  

mailto:btravers@vailresorts.com�
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HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:    October 18, 2010    Inspector:  Tom Fortune  
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X Cleaned minimal debris off lids 
after 10-17-10 rain event. 

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)         
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

Cleaned minimal debris from 
drain grates and gutters after 
10-17-10 rain event. Added core 
logs below asphalt cuts in main 
lot. 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

 X 
 

 

      2)   Traps and Vaults recently cleaned? List date of last          
       cleaning. 

X  
 

July 2010 and 10-1-10 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

Lot swept 5/2010 
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 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

X 

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned 10-18-10 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

 X 
 

 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
Rain event on 10-17-10 causes some muddy water at asphalt repair cut-outs. Water drained properly 
into Cal lot drainage systems. 
 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
Core logs were added to the area below the asphalt cutouts on 10-18-10. Asphalt paving will be 
completed on 10-19-10. 
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N/A : Not applicable 
 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  

mailto:btravers@vailresorts.com�
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HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:   October 25, 2010     Inspector:  Tom Fortune 
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)         
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

X  
 

3 inches 

      2)   Traps and Vaults recently cleaned? List date of last          
       cleaning. 

X  
 

July 2010 and October 1, 2010 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

Lot swept 5/2010 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 
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c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

 X 
 

 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
Checked all D.I. and systems after rain event on 10-24-2010. Cleared of any pine needles.  

Curb on Keller Ave. was repaired on 10-22-2010. 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
 

 

 

 

 
 
 

 
 
N/A : Not applicable 
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INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: Photo of repaired curb on Keller Ave. 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  

mailto:btravers@vailresorts.com�


 



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: October 4, 18, 25, 2010

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

10/4/2010
Wildwood 
Culvert rain event X None

10/18/2010 Wildwood rain event            X        None

10/25/2010 Wildwood rain event            X        None



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:   October 2010     
 
LOCATION NAME: California Main Lodge 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
N/A   N/A    N/A     N/A 
 
 
Total Monthly APPLICATION Heavenly (lbs?)  cinders   salt   sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders   salt     sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered October 1, 2010   to Oct 31, 2010 
 
_______________________________    Tom Fortune – 11-2-2010   
Employee Signature/DATE     Supervisor Signature/DATE 
     



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  September-OctoberReporter:  Audrey Newman 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application: Adventure Peak Activities  Approximate Acreage: (5) 
 
Type of Materials Applied    Huck Salt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
 
                  None Applied  
 
 
 

 
       Total Pounds:     (O) 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman                 Audrey Newman 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  September-October 2010 Reporter:  Audrey Newman 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Race - World Cup   Approximate Acreage: (5) 
 
Type of Materials Applied    Huck Salt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
 
                  None Applied  
 
 
 

 
       Total Pounds:     (O) 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman             Audrey Newman 
Employee Signature      Supervisor Signature  



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
Snow Conditioning & Enhancements Form 

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 
MONTH/YEAR: September – October 2010    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
None________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
_____ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________ 

 
Total Monthly (lbs?)  Salt __________________other___________________ 

     
Submit Monthly to Mtn.     Time period covered September 1, 2010 to October 31, 2010 
 
Audrey Newman                  Audrey Newman 
Employee Signature      Supervisor Signature 
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HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:   11-30-2010   
 

  Inspector:  Tom Fortune 

Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System
 

 (CA Parking Lot, Roads)         
  Describe Problems, Locations 

and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults
         Roads) 

 (CA Parking Lot and      Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

X  
 

3 inches 

      2)   Traps and Vaults recently cleaned? List date of last          
       cleaning. 

  
X 

 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control
      Maintenance Shops) 

 (CA Parking Lot, Lodges, and  
   

Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

x  
 

Upper and Lower Lots swept on 
11-15, and 11-18, 2010 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 



Heavenly Valley Parking Lot and Facilities Maintenance -2-  
Monitoring Checklist   

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion 
       Ride Run) 

(Located on Perfect  
   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. 
       

Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
Greases, Antifreeze, etc? 

X 

(All locations) 

 
 

Spilled Diesel at by pass drain 
by snowmaking on 11-2-2010. 
Reported. Small Hydraulic Fluid 
spill by dumpster on 11-22-
2020. Cleaned up. 

 
g. 

 
Sediment/Sand Buildup in CA Parking Lot? 

X 
 

 

 
h. 
      (CA Base Lodge) 

Grease Interceptor Not Operating Properly?  
 
 

X  

 
 
 

 

Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  

Less than 5 gallons of Diesel Fuel spilled on bypass drain by snowmaking on 11-2-2010. Reported to 
Andrew Strain by Tom Fortune on the morning of 11-2-2010. The reason for the spill or who was 
responsible was unable to be determined. 
 

A small amount of hydraulic fluid spilled in the lower parking lot near the garbage dumpster by the 
Tahoe Disposal Garbage Truck. They reported it to the lower shop immediately. 
 

 

 
 

 
Documentation of resulting actions and dates problems corrected: 

The Diesel Spill on 11-2-2010 was reported to Virginia Huber of El Dorado County Department of 
Environmental Management who came out to the site to investigate. Oil collector diapers and fiber 
booms were installed in the drain. Oil absorbent sand was used to clean up the oil on the asphalt 
around the drain. 
 

The hydraulic fluid spill on 11-22-2010 in the lower parking lot was reported to Andrew Strain. A fiber 
boom was used immediately to stop the fluid from running down the lot. Tahoe Disposal sent a crew 
to clean up the spill. 
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N/A : Not applicable 
 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  

mailto:btravers@vailresorts.com�


CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 11/22/10

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:  November       
 
LOCATION NAME: California Main Lodge 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
11-20-2010  1,020  H/W    C and  NaC1 
11-20-2010  1,106   C/WN CSLT   C and NaC1 
11-20-2010  1,104   C/SR  CSLT   C and NaC1 
11-20-2010  1,492   H/UL    C and NaC1 
11-20-2010  1,437   H/LL    C and NaC1 
 
11-21-2010  510   H/W    C and NaC1 
11-21-2010  553   C/WN CSLT   C and NaC1 
11-21-2010  552   C/SR CSLT   C and NaC1 
11-21-2010  1,492   H/UL    C and NaC1 
11-21-2010  1,437   H/LL    C and NaC1 
 
11-22-2010  510   H/W    C and NaC1 
11-22-2010  1,530   C/SR CSLT   C and NaC1 
11-22-2010  1,656   C/WN CSLT   C and NaC1 
11-22-2010     H/UL    “ “ 
11-22-2010  2,874   H/LL    “ “ 
 
11-23-2010  2,040   H/W    “ “ 
11-23-2010  2,208   C/SR CSLT   “ “ 
11-23-2010  2,212   C/WN CSLT   “ “ 
11-23-2010  4,478   H/UL    “ “ 
11-23-2010  4,312   H/LL    “ “ 
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11-24-2010  1,020   H/W    “  “ 
11-24-2010  1,104   C/SR CSLT   “ “ 
11-24-2010  1,106   C/WN CSLT   “ “ 
11-24-2010  1,492   H/UL    “ “ 
11-24-2010  2,874   H/LL    “ “ 
 
11-25-2010  1,020   H/W    “ “ 
11-25-2010  1,104   C/SR CSLT   “ “ 
11-25-2010  1,106   C/WN CSLT   “ “ 
11-25-2010  1,492   H/UL    “ “ 
11-25-2010  1,437   H/LL    “ “ 
 
11-26-2010  1,530   H/W    “ “ 
11-26-2010  2,985   H/UL    “ “ 
11-26-2010  2,874   H/LL    “ “ 
 
11-27-2010  2,550   H/W    “ “ 
11-27-2010  3,312   C/SR CSLT   “ “ 
11-27-2010  3,318   C/WN CSLT   “ “ 
11-27-2010  2,985   H/UL    “ “ 
11-27-2010  2,874   H/LL    “ “ 
 
11-28-2010  2,040   H/W    “ “ 
11-28-2010  2,208   C/SR CSLT   “ “ 
11-28-2010  2,212   C/WN CSLT   “ “ 
11-28-2010  2,985   H/UL    “ “ 
11-28-2010  4,311   H/LL    “ “ 
 
11-29-2010  510   H/W    “ “ 
11-29-2010  552   C/SR CSLT   “ “ 
11-29-2010  1,493   H/UL    “ “ 
11-29-2010  1,438   H/LL    “ “ 
 
11-30-2010  1,493   H/UL    “ “ 
11-30-2010  1,438   H/LL    “ “  
 
 
Total Monthly APPLICATION Heavenly (lbs?)  cinders 37,315  salt 12,438 sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders  39,799 salt 9,950 sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered November 1, 2010 to November 30, 2010 
 
_______________________________          
Employee Signature/DATE     Supervisor Signature/DATE 
     



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: November, 2010 
Reporter: Tom Fortune 
 
 
Location Name: Entrance Road H/W 
Total Monthly Application:  _________12,750__ lbs  or __________________tons 
Total Monthly Recovery:  __________0________ lbs  or __________________tons 
Location of Disposal Facilities: _____N/A___________________________________ 
 
Location Name: C/WN CSLT Wildwood and Needle Peak 
Total Monthly Application:  13,375__ lbs  or __________________tons 
Total Monthly Recovery:  ________0__________ lbs  or __________________tons 
Location of Disposal Facilities: ______N/A____________________________________ 
 
Location Name:C/SR CSLT  Ski Run 
Total Monthly Application: ___13,674__________ lbs  or __________________tons 
Total Monthly Recovery:  _______0___________ lbs  or __________________tons 
Location of Disposal Facilities: _______N/A___________________________________ 
 
Location Name: _____H/ UL Upper Lot 
Total Monthly Application:  _22,387____________ lbs  or __________________tons 
Total Monthly Recovery:  ________0__________ lbs  or __________________tons 
Location of Disposal Facilities: ____N/A__________________________________ 
 
Location Name: ______H/LL Lower Lot 
Total Monthly Application:  _27,366__________ lbs  or __________________tons 
Total Monthly Recovery:  ________0__________ lbs  or __________________tons 
Location of Disposal Facilities: __N/A_______________________________________ 
 
 
 
___________________________    Tom Fortune   
Employee Signature      Supervisor Signature 
            



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

RECOVERY 

 
DAILY LOG 

 
MONTH/YEAR: _______November 2010________
 

    

LOCATION NAME: _____N/A_______________________________ 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: 
________________________________________________________________________ 
 
Date/Time    Type of Material   Quantity (lbs) 
____________________________________________________________________________
___No recovery has been done this month due to the timing of the storm cycles. 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________ 
Total Weekly RECOVERY Heavenly (lbs?)  cinders ____ salt ____  sand____other_____ 
 
Total Weekly RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  other_____  

     
Submit Weekly to Supervisor.           Time period covered       /    _/     _ to 
 

      /    _/__ 

________________________    _______________________ 



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  November 2010    Reporter:  Rosalie 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
November 19 - 30 
                   
 
 
 

 
       Total Pounds:     (25) 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Rosalie Brady___________                        James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  November 2010    Reporter:  Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Race - World Cup   Approximate Acreage: (5) 
 
Type of Materials Applied    Huck Salt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
 
                  None Applied for the month of November 2010 
 
 
 

 
       Total Pounds:     (O) 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
R. W. Buxton___________                         Rwb 
Employee Signature      Supervisor Signature  



Deicers and Abrasives Application and Recovery Monitoring  

2010-2011 
HEAVENLY SKI RESORT 

Snow Conditioning & Enhancements Form 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: __11_/ ___16___/____2010__    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
____________________________________none____________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
____________________________________________________________________________ 

 
Total Monthly (lbs?)  Salt ____________0______other________0___________ 

     
Submit Monthly to Mtn. Op’s.           Time period covered  11  /  16 /  10 _ to  12  / 3 / 10 
 

________________________                   
Employee Signature      Supervisor Signature 



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 12/31/10

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



Heavenly Valley Parking Lot and Facilities Maintenance -1-  
Monitoring Checklist   

HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  December 2010      Inspector: Tom Fortune 
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)        
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

 X 
 

 

      2)   Traps and Vaults recently cleaned? List date of last         
       cleaning. 

  
X 

 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 



Heavenly Valley Parking Lot and Facilities Maintenance -2-  
Monitoring Checklist   

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

X  
 

Normal amounts, lot will be 
swept when conditions allow 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
N/A 

 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
 

 

 

 

 
 
 

 
 
N/A : Not applicable 



Heavenly Valley Parking Lot and Facilities Maintenance -3-  
Monitoring Checklist   

 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:  December 2010      
 
LOCATION NAME: California Main Lodge 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
12-3-2010      881.36    C/WN CSLT   C and NaC1 
12-3-2010  897.66    H/W    C and NaC1 
12-3-2010  999.28    H/LL    C and NaC1 
12-3-2010  1730.71   H/UL    C and NaC1 
 
12-5-2010  886.18    C/SR CSLT   C and NaC1 
12-5-2010  881.36    C/WN CSLT   C and NaC1 
12-5-2010  897.66    H/W    C and NaC1 
12-5-2010  999.28    H/LL    C and NaC1 
12-5-2010  1730.71   H/UL    C and NaC1 
 
12-6-2010  886.18    C/SR CSLT   C and NaC1 
12-6-2010  1342.51   C/WN CSLT   C and NaC1 
12-6-2010  1936.62   H/W    C and NaC1 
12-6-2010  2078.57   H/LL    C and NaC1 
12-6-2010  3461.42   H/UL    C and NaC1 
 
12-7-2010  1730.71   H/UL    C and NaC1 
 
12-12-2010  886.18    C/SR CSLT   C and NaC1 
12-12-2010  881.36    C/WN CSLT   C and NaC1 
12-12-2010  897.66    H/W    C and NaC1 
12-12-2010  1730.71   H/UL    C and NaC1 



Deicers and Abrasives Application and Recovery Monitoring  

12-15-2010  1299.63   C/SR CSLT   C and NaC1 
12-15-2010  1342.51   C/WN CSLT   C and NaC1 
12-15-2010  1417.14   H/W    C and NaC1 
12-15-2010  1999.96   H/LL    C and NaC1 
12-15-2010  3461.42   H/UL    C and NaC1 
 
12-16-2010  1417.14   H/W    C and NaC1 
12-16-2010  999.98    H/LL    C and NaC1 
12-16-2010  1730.71   H/UL    C and NaC1 
 
12-17-2010  4193.78   C/SR CSLT   C and NaC1 
12-17-2010  4570.56   C/WN CSLT   C and NaC1 
12-17-2010  5053.50   H/W    C and NaC1 
12-17-2010  3999.92   H/LL    C and NaC1 
12-17-2010  3461.42   H/UL    C and NaC1 
 
12-19-2010  5434.13   C/SR CSLT   C and NaC1 
12-19-2010  5954.01   C/WN CSLT   C and NaC1 
12-19-2010  2975.58   H/W    C and NaC1 
12-19-2010  6999.86   H/LL    C and NaC1 
 
12-20-2010  2953.43   C/SR CSLT   C and NaC1 
12-20-2010  3187.11   C/WN CSLT   C and NaC1 
12-20-2010  2456.10   H/W    C and NaC1 
12-20-2010  999.98    H/LL    C and NaC1 
12-20-2010  1137.28   C/K CSLT   C and NaC1 
 
12-21-2010  2539.98   C/SR CSLT   C and NaC1 
12-21-2010  3187.11   C/WN CSLT   C and NaC1 
12-21-2010  3495.06   H/W    C and NaC1 
12-21-2010  2999.94   H/LL    C and NaC1 
12-21-2010  2274.56   C/K CSLT   C and NaC1 
 
12-22-2010  5434.13   C/SR CSLT   C and NaC1 
12-22-2010  5481.74   C/WN CSLT   C and NaC1 
12-22-2010  2975.58   H/W    C and NaC1 
12-22-2010  1999.96   H/LL    C and NaC1 
12-22-2010  3461.42   H/UL    C and NaC1 
 
12-23-2010  1713.08   C/SR CSLT   C and NaC1 
12-23-2010  1803.66   C/WN CSLT   C and NaC1 
12-23-2010  1417.14   H/W    C and NaC1 
12-23-2010  999.98    H/LL    C and NaC1 
12-23-2010  1137.28   C/K CSLT   C and NaC1 
 
12-24-2010  1936.62   H/W    C and NaC1 
12-24-2010  999.98    H/LL    C and NaC1 
 



Deicers and Abrasives Application and Recovery Monitoring  

12-25-2010  881.36    C/WN CSLT   C and NaC1 
12-25-2010  897.66    H/W    C and NaC1 
12-25-2010  999.98    H/LL    C and NaC1 
 
12-26-2010  4193.78   C/SR CSLT   C and NaC1 
12-26-2010  4109.41   C/WN CSLT   C and NaC1 
12-26-2010  4014.54   H/W    C and NaC1 
12-26-2010  2999.94   H/LL    C and NaC1 
12-26-2010  3461.42   H/UL    C and NaC1 
 
12-27-2010  1713.08   C/SR CSLT   C and NaC1 
12-27-2010  1342.51   C/WN CSLT   C and NaC1 
12-27-2010  2456.10   H/W    C and NaC1 
12-27-2010  999.98    H/LL    C and NaC1 
12-27-2010  1730.71   H/UL    C and NaC1 
 
12-28-2010  1299.63   C/SR CSLT   C and NaC1 
12-28-2010  1342.51   C/WN CSLT   C and NaC1 
12-28-2010  1936.62   H/W    C and NaC1 
12-28-2010  999.98    H/LL    C and NaC1 
12-28-2010  1730.71   H/UL    C and NaC1 
12-28-2080  284.32    C/K CSLT   C and NaC1 
 
12-29-2010  3366.88   C/SR CSLT   C and NaC1 
12-29-2010  3648.26   C/WN CSLT   C and NaC1 
12-29-2010  2975.58   H/W    C and NaC1 
12-29-2010  284.32    C/K CSLT   C and NaC1 
 
12-30-2010  6261.03   C/SR CSLT   C and NaC1 
12-30-2010  5492.86   C/WN CSLT   C and NaC1 
12-30-2010  4014.54   H/W    C and NaC1 
12-30-2010  1999.96   H/LL    C and NaC1 
12-30-2010  1730.71   H/UL    C and NaC1 
 
12-31-2010  5434.13   C/SR CSLT   C and NaC1 
12-31-2010  4109.41   C/WN CSLT   C and NaC1 
12-31-2010  897.66    H/W    C and NaC1 
12-31-2010  999.98    H/LL    C and NaC1 
12-31-2010  1730.71   H/UL    C and NaC1 
12-31-2010  568.64    C/K CSLT   C and NaC1 
 
 
    
 
 
 
 
 



Deicers and Abrasives Application and Recovery Monitoring  

 
Total Monthly APPLICATION Heavenly (lbs?)  cinders 84,695 salt 28,231 sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders74,186 salt 24,729  sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered  Dec 1, 2010   to  Dec 31, 
2010   
 
_______________________________    Tom Fortune 1-8-2011  
Employee Signature/DATE     Supervisor Signature/DATE 
     



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES RECOVERY 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: _______December 2010________    
 
LOCATION NAME: _____N/A_______________________________ 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: 
________________________________________________________________________ 
 
Date/Time    Type of Material   Quantity (lbs) 
____________________________________________________________________________
No recovery has been done this month due to the timing of the storm cycles. 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________ 
Total Weekly RECOVERY Heavenly (lbs?)  cinders ____ salt ____  sand____other_____ 
 
Total Weekly RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  other_____  

     
Submit Weekly to Supervisor.           Time period covered    12 /1/ 2010   to  12/31/2010 
________________________    Tom Fortune 1-8-2011 
Employee Signature      Supervisor Signature 



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: December 2010 
Reporter: Tom Fortune 
 
 
Location Name: Heavenly Parking Lots, and Entry above Saddle Rd and Drop Off Area 
Total Monthly Application:  112,926 lbs  or __________________tons 
Total Monthly Recovery:  N/A lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: Ski Run Blvd, Needle Peak Rd, Wildwood Ave 
Total Monthly Application:  98,915 lbs  or __________________tons 
Total Monthly Recovery:  N/A lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
 
 
___________________________    ________________________ 
Employee Signature      Supervisor Signature 
            



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  December 2010    Reporter:  Rosalie 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
December 1 - 31 
                   
 
 
 

 
       Total Pounds:     50 
 
       Total Pounds/Acre:     

Submit Monthly to Supervisor 

(O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 

 
Rosalie Brady___________                        James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  December 2010    Reporter:  Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Race - World Cup Run  Approximate Acreage: (10) 
 
Type of Materials Applied    Huck Salt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
 
                  None Applied for the month of December 2010 
 
 
 

 
       Total Pounds:     (O) 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
R. W. Buxton___________                          rwb 
Employee Signature      Supervisor Signature  



Deicers and Abrasives Application and Recovery Monitoring  

2010-2011 
HEAVENLY SKI RESORT 

Snow Conditioning & Enhancements Form 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: __1__/ ___6___/____2011__    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
___________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 

 
Total Monthly (lbs?)  Salt ____________0______other____________0_______ 

     
Submit Monthly to Mtn. Op’s.           Time period covered  12  /  1 /  10 _ to  1 / _6 / 11 
 

________________________                   
Employee Signature      Supervisor Signature 



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 01/31/11

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: January 2011 
Reporter: Tom Fortune 
 
 
Location Name: H/UL, H/LL, H/W 
Total Monthly Application:  45,920 lbs or 22.96 tons 
Total Monthly Recovery:  20,840lbs or 10.42 tons 
Location of Disposal Facilities: Carson Landfill 
 
 
Location Name: C/SR Ski Run Blvd 
Total Monthly Application: 18581 lbs or 9.29 tons 
Total Monthly Recovery:  ________0__________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: C/WN Wildwood and Needle Peak Rd 
Total Monthly Application:  18,581 lbs  or 9.29 tons 
Total Monthly Recovery:  _________0_________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: C/K Keller Rd 
Total Monthly Application:  1,736 lbs  or .87 tons 
Total Monthly Recovery:  ________0__________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: C/R Regina 
Total Monthly Application:  1,194 lbs  or .6 tons 
Total Monthly Recovery:  ______o____________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
 
___________________________                Tom Fortune 
Employee Signature      Supervisor Signature  
  



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES RECOVERY 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: _January 2011________    
 
LOCATION NAME: Heavenly Upper and Lower Parking Lots 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: Bi State Sweeping – Mechanical Broom Sweeper 
 
Date/Time    Type of Material   Quantity (lbs) 
1/21/2011                                   salt cinder                                             1,740 
____________________________________________________________________________ 
1/28/2011            salt cinder                                             19,100 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
________________________________________ 
Total Weekly RECOVERY Heavenly (lbs?)  cinders 15,630 salt 5,210  sand___  
other_____ 
 
Total Weekly RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  other_____  

     
Submit Weekly to Supervisor.                             Time period covered    1   /  1  _/   11  _ to 
      1 /    31_/__11 
 
Tom Fortune       Tom Fortune    
Employee Signature      Supervisor Signature 



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:  January 2011      
 
LOCATION NAME: California Lots and Streets 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
 1/1/11   1,281.44   C/SR CSLT    C and S 
1/1/11   1,327.22   C/WN CSLT    C and S 
 
1/2/11   3,844.32   C/SR CSLT    C and S 
1/2/11   3,318.05   C/WN CSLT    C and S 
1/2/11   397.89    C/K CSLT    C and S 
1/2/11   2,608.68   H/W      C and S 
1/2/11   2,751.64   H/UL     C and S 
1/2/11   3,783.50   H/LL     C and S 
 
1/3/11   1,922.16   C/SR CSLT    C and S 
1/3/11   1,990.83   C/WN CSLT    C and S 
1/3/11   1,956.51   H/W     C and S 
1/3/11   1,375.82   H/UL     C and S 
1/3/11   1,891.75   H/LL     C and S 
 
1/4/11   640.72    C/SR CSLT    C and S 
1/4/11   663.61    C/WN CSLT    C and S 
1/4/11   652.17    H/W     C and S 
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1/7/11   640.72    C/SR CSLT    C and S 
1/7/11   663.61    C/WN CSLT    C and S 
1/7/11   652.17    H/W     C and S 
1/7/11   1,375.82   H/UL     C and S 
1/7/11   1,891.75   H/LL     C and S 
 
1/8/11   1,281.44   C/SR CSLT    C and S 
1/8/11   1,327.22   C/WN CSLT    C and S 
1/8/11   1,304.34   H/W     C and S 
1/8/11   1,375.82   H/UL     C and S 
1/8/11   1,891.75   H/LL     C and S 
 
1/9/11   640.72    C/SR CSLT    C and S 
1/9/11   397.89    C/K CSLT    C and S 
1/9/11   1,375.82   H/UL     C and S 
 
1/14/11  1,281.44   C/SR CSLT    C and S 
1/14/11  1,327.22   C/WN CSLT    C and S 
1/14/11  1,304.34   H/W     C and S 
1/14/11  1,375.82   H/UL     C and S 
1/14/11  1,891.75   H/LL     C and S 
 
1/15/11  640.72    C/SR CSLT    C and S 
1/15/11  663.61    C/WN CSLT    C and S 
1/15/11  1,193.67   C/R CSLT    C and S 
1/15/11  652.17    H/W     C and S 
1/15/11  1,375.82   H/UL     C and S 
 
1/21/11  663.61    C/WN CSLT    C and S 
 
1/28/11  1,891.75   H/LL     C and S 
 
1/30/11  5,125.76   C/SR CSLT    C and S 
1/30/11  5,308.88   C/WN CSLT    C and S 
1/30/11  397.89    C/K CSLT    C and S 
1/30/11  5,217.36   H/W     C and S 
1/30/11  2,751.64   H/UL     C and S 
 
1/31/11  1,281.44   C/SR CSLT    C and S 
1/31/11  1,327.22   C/WN CSLT    C and S 
1/31/11  542.62    C/K CSLT    C and S 
1/31/11  1,304.34   H/W     C and S 
1/31/11  1,375.82   H/UL     C and S 
1/31/11  1,892.75   H/LL     C and S 
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Total Monthly APPLICATION Heavenly (lbs?)  cinders 34,483 salt 11,480 sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders  30,026 salt 10,023 sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered January 1, 2011 to January 31, 2011 
 
_______________________________   Tom Fortune 2-9-11 
Employee Signature/DATE     Supervisor Signature/DATE 
     



Heavenly Valley Lodge and Facilities Maintenance -1-  
Monitoring Checklist   

HEAVENLY SKI RESORT 
LODGE, MAINTENANCE FACILITIES, and GONDOLA 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date: January 2011   Inspector: Tom Fortune 
 
Complete the following inspection at the Top of Tram Lodge, Sky Meadows Lodge, Lower 
Maintenance Shop, Upper Maintenance Shop, and Gondola Buildings at least once monthly 
and after significant storm events. Turn in Checklists to Supervisor for Submittal to Brandy Travers 
for input into Quarterly reports to LRWQCB. 
 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
d.   Erosion Control (Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

 X 
 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

 

 
 4) Vegetation damaged by vehicles or heavy  
        foot traffic? 

 X 
 

Please Note Locations and 
Corrective Actions 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

 X 
 

Please Note Locations and 
Corrective Actions 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base, Top of Tram, and Sky Meadows Lodges) 

 
 

X  

 
i.     Evidence of wildlife? 

X  Please Note Locations, 
Frequency (daily, weekly, 
monthly), and Corrective Actions 

 
       1)     Wildlife investigating/obtaining food/trash from        
               area? 

 X  

       2)     Are trash receptacles being emptied daily? 
 

X   

 
 
N/A : Not applicable 
 
 
 
 
 
 
 
 
 
 

(OVER) 



Heavenly Valley Lodge and Facilities Maintenance -2-  
Monitoring Checklist   

 
Describe any problems/activities, the dates and times the problems/activities were observed, 
and the personnel to which problems/activities were reported:  
 
N/A 

 

 

 

 

 
Documentation of resulting actions and dates problems were corrected: 
 
 

 

 

 

 
 
 

 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on the project site and 
to identify BMP maintenance needs so that corrective measures may be immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse conditions, which are 
found on the subject property, shall be clearly described and the corrective measures proposed by the 
Dischargers (Heavenly) shall be included in the quarterly monitoring report. In the event that no such 
problems are found on the property, a statement certifying this condition must be included for each 
monthly inspection. 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH PHOTO DOCUMENTATION: 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.comwith any 
questions/concerns. 
 
 





Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  January 31, 2011    Reporter:  Rosalie Brady 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
January 1 – 31                                                                ½ box 
                   
 
 
 

 
       Total Pounds:     25 lbs 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Rosalie Brady___________                        James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  January, 2011    Reporter:  Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Race - World Cup   Approximate Acreage: (5) 
 
Type of Materials Applied    Huck Salt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
 
                  None Applied for the month of January, 2011 
 
 
 

 
       Total Pounds:     (O) 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
R. W. Buxton___________                         Rwb 
Employee Signature      Supervisor Signature  



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 02/28/11

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



Heavenly Valley Parking Lot and Facilities Maintenance -1-  
Monitoring Checklist   

HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  February 2011      Inspector:   Tom Fortune  
  
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

 X  

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)        
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

  
X 

 

      2)   Traps and Vaults recently cleaned? List date of last         
       cleaning. 

 X 
 

 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 



Heavenly Valley Parking Lot and Facilities Maintenance -2-  
Monitoring Checklist   

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

 X 
 

 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
N/A 

 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
 

 

 

 

 
 
 

 
 
N/A : Not applicable 



Heavenly Valley Parking Lot and Facilities Maintenance -3-  
Monitoring Checklist   

 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES RECOVERY 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: _______February 2011______    
 
LOCATION NAME: California Lodge Parking and CSLT Streets 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: 
________________________________________________________________________ 
 
Date/Time    Type of Material   Quantity (lbs) 
____________________________________________________________________________
No recovery has been done this month due to the timing of the storm cycles and because 
the lots were swept at the very end of 
January.____________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________ 
Total Weekly RECOVERY Heavenly (lbs?)  cinders ____ salt ____  sand____other_____ 
 
Total Weekly RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  other_____  

     
Submit Weekly to Supervisor.           Time period covered       /    _/     _ to       /    _/__ 
 
________________________    _______________________ 
Employee Signature      Supervisor Signature 

Anewman
Typewritten Text
Tom Fortune 3/9/2011

Anewman
Typewritten Text



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:  February 2011      
 
LOCATION NAME: California Parking Lots and Roads 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
2-1-11   472.14    H/W     C and S 
2-1-11   929.44    H/UL     C and S 
 
2-16-11  8,026.38   C/SR CSLT    C and S 
2-16-11  8,026.38   C/WN CSLT    C and S 
2-16-11  8,026.38   H/W     C and S 
2-16-11  7,435.52   H/LL     C and S 
2-16-11  7,435.52   H/UL     C and S 
 
2-17-11  8,498.52   C/SR CSLT    C and S 
2-17-11  8,498.52   C/WN CSLT    C and S 
2-17-11  6,137.82   H/W     C and S 
2-17-11  5,576.64   H/LL     C and S 
2-17-11  929.44    H/UL     C and S 
 
2-18-11  4,249.26   C/SR CSLT    C and S 
2-18-11  4,249.26   C/WN CSLT    C and S 
2-18-11  4,249.26   H/W     C and S 
2-18-11  5,576.64   H/LL     C and S 
2-18-11  5,576.64   H/UL     C and S 
 
2-19-11  7,554.24   C/SR CSLT    C and S 
2-19-11  7,554.24   C/WN CSLT    C and S 
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2-19-11  3,777.12   C/S CSLT    C and S 
2-19-11  3,777.12   C/K CSLT    C and S 
2-19-11  7,554.24   H/W     C and S 
2-19-11  6,970.76   H/LL     C and S 
2-19-11  8,364.96   H/UL     C and S 
2-19-11  944.28    Blue Lakes Lot   C and S 
 
2-20-11  3,777.12   C/SR CSLT    C and S 
2-20-11  3,777.12   C/WN CSLT    C and S 
2-20-11  1,888.56   C/S CSLT    C and S 
2-20-11  1,888.56   C/K CSLT    C and S 
2-20-11  3,777.12   H/W     C and S 
2-20-11  7,435.52   H/LL     C and S 
2-20-11  3,717.76   H/UL     C and S 
2-20-11  472.14    Blue Lakes Lot   C and S 
 
2-25-11  6,924.87   C/SR CSLT    C and S 
2-25-11  6,924.87   C/WN CSLT    C and S 
2-25-11  6,924.86   H/W     C and S 
2-25-11  8,829.64   H/LL     C and S 
2-25-11  929.14    H/UL     C and S 
2-25-11  472.14    C/Saddle Rd CSLT   C and S 
2-25-11  472.14    C/K CSLT    C and S 
2-25-11  472.14    C/Blue Lakes Lot   C and S 
 
2-26-11  5,193.54   C/SR CSLT    C and S 
2-26-11  5,193.54   C/WN  CSLT    C and S 
2-26-11  5,193.54   H/W     C and S 
2-26-11  5,576.64   H/LL     C and S 
2-26-11  929.44    H/UL     C and S 
2-26-11  472.14    C/Saddle Rd    C and S 
2-26-11  472.14    C/K CSLT    C and S 
2-26-11  944.28    C/R CSLT    C and S 
 
 
 
 
 
 
Total Monthly APPLICATION Heavenly (lbs?)  cinders 88,912.02 salt 29,637.34 sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders 78,375.75 salt 26,125.25  sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered Feb 1, 2011 to Feb 28, 2011 
 
_______________________________                Tom Fortune 3-9-11  
Employee Signature/DATE     Supervisor Signature/DATE 
     



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: February 2011 
Reporter: Tom Fortune 
 
 
Location Name: Entrance Road H/W 
Total Monthly Application:  _42,335__ lbs  or __________________tons 
Total Monthly Recovery:  __________0________ lbs  or __________________tons 
Location of Disposal Facilities: _____N/A___________________________________ 
 
Location Name: C/WN CSLT Wildwood and Needle Peak 
Total Monthly Application:  44,223.93 lbs  or __________________tons 
Total Monthly Recovery:  ________0__________ lbs  or __________________tons 
Location of Disposal Facilities: ______N/A____________________________________ 
 
Location Name:C/SR CSLT  Ski Run 
Total Monthly Application: 44,223.93 lbs  or __________________tons 
Total Monthly Recovery:  _______0___________ lbs  or __________________tons 
Location of Disposal Facilities: _______N/A___________________________________ 
 
Location Name: C/S CSLT Saddle Rd. 
Total Monthly Application: 6,609.96  lbs  or __________________tons 
Total Monthly Recovery:  ________0__________ lbs  or __________________tons 
Location of Disposal Facilities: ____N/A__________________________________ 
 
Location Name: C/K CSLT Keller 
Total Monthly Application:  6,609.96 lbs  or __________________tons 
Total Monthly Recovery:  ________0__________ lbs  or __________________tons 
Location of Disposal Facilities: __N/A_______________________________________ 
 
Location Name: C/R CSLT Regina 
Total Monthly Application:  944.28 lbs 
Total Monthly Recovery: N/A 
 
 



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

Location Name: C/ Blue Lakes Parking Lot 
Total Monthly Application: 1,888.56 lbs 
Total Monthly Recovery: N/A 
 
Location Name: H/W Heavenly Wildwood and Bus Loop 
Total Monthly Application: 42,335 lbs 
Total Monthly Recovery: N/A 
 
Location Name: H/UL Heavenly Upper Lot 
Total Monthly Application: 28,813  lbs 
Total Monthly Recovery: N/A 
 
Location Name: H/LL Heavenly Lower Lot 
Total Monthly Application: 47,401.36 
Total Monthly Recovery: N/A 
 
 
 
 
___________________________    ________________________ 
Employee Signature      Supervisor Signature 
            

Anewman
Typewritten Text
Tom Fortune 3/9/2011



Deicers and Abrasives Application and Recovery Monitoring  

2010-2011 
HEAVENLY SKI RESORT 

Snow Conditioning & Enhancements Form 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: __3__/ ___10___/____2011__    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
__2/28______________groove_____________salt___________________________________
__3/3_____________groove___________salt_______________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 

 
Total Monthly (lbs?)  Salt ____________80______other____________0_______ 

     
Submit Monthly to Mtn. Op’s.           Time period covered  2  /  1 /  10 _ to  3 / _6 / 11 
 

________________________                   
Employee Signature      Supervisor Signature 



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  Feb 2011    Reporter:  Rosalie Brady 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
February 1 - 28 
                   
 
 
 

 
       Total Pounds:     50 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Rosalie Brady___________                        James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  February 2011    Reporter:  Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Race - World Cup Run  Approximate Acreage: (10) 
 
Type of Materials Applied    Huck Salt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
 
                  None Applied for the month of February 2011 
 
 
 

 
       Total Pounds:     (O) 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
R. W. Buxton___________                          rwb 
Employee Signature      Supervisor Signature  



Heavenly Valley Parking Lot and Facilities Maintenance -1-  
Monitoring Checklist   

HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  March 2011      Inspector:   Tom Fortune   
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)        
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

X  
 

Cleaned Trench Drain on 
Wildwood Ave 3/30/11 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

X  
 

4’’ 

      2)   Traps and Vaults recently cleaned? List date of last         
       cleaning. 

  
X 

 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 



Heavenly Valley Parking Lot and Facilities Maintenance -2-  
Monitoring Checklist   

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

X  
 

Upper lot swept 3/31/11 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
N/A 

 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
Picking up litter daily in parking lots and weekly on Ski Run Blvd, Wildwood, Needle Peak, Saddle Rd. 

 

 

 

 
 
 

 
 
N/A : Not applicable 



Heavenly Valley Parking Lot and Facilities Maintenance -3-  
Monitoring Checklist   

 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 03/30/11

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: March 2011 
Reporter: Tom Fortune 
 
 
Location Name: H/UL, H/W 
Total Monthly Application:  117,623 lbs or 58.81 tons 
Total Monthly Recovery:  21,000 lbs or 10.5 tons 
Location of Disposal Facilities: Carson Landfill 
 
Location Name: C/SR- Ski Run Blvd 
Total Monthly Application:  65,913 lbs or 32.95 tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: C/WN – Wildwood and Needle Peak 
Total Monthly Application:  66,693 lbs or 33.35 tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: C/K - Keller 
Total Monthly Application:  780.04 lbs or .39 tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
 
 
___________________________    ________________________ 
Employee Signature      Supervisor Signature 
            

Anewman
Typewritten Text
Tom Fortune 4/9/2011



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:  March 2011      
 
LOCATION NAME: California Main Lodge 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
3-3-11   1,560.08   C/SR CSLT    C and S 
3-3-11   1,560.08   C/WN CSLT    C and S 
3-3-11   1,560.08   H/W     C and S 
3-3-11   1,614.09   H/LL     C and S 
3-3-11   1,614.09   H/UL     C and S 
 
3-6-11   780.04    C/SR CSLT    C and S 
3-6-11   780.04    C/WN CSLT    C and S 
3-6-11   390.02    H/W     C and S 
3-6-11   1,614.09   H/UL     C and S 
 
3-7-11   2,730.14   C/SR CSLT    C and S 
3-7-11   2,730.14   C/WN CSLT    C and S 
3-7-11   1,560.08   H/W     C and S 
3-7-11   1,614.09   H/LL     C and S 
3-7-11   1,614.09   H/UL     C and S 
 
3-14-11  780.04    C/SR CSLT    C and S 
3-14-11  1,560.08   C/WN CSLT    C and S 
3-14-11  780.04    H/W     C and S 
3-14-11  1,614.09   H/LL     C and S 
3-14-11  1,614.09   H/UL     C and S 
 



Deicers and Abrasives Application and Recovery Monitoring  

3-16-11  6,630.34   C/SR CSLT    C and S 
3-16-11  6,630.34   C/WN CSLT    C and S 
3-16-11  6,630.34   H/W     C and S 
 
3-17-11  1,170.06   C/SR CSLT    C and S 
3-17-11  1,170.06   C/WN CSLT    C and S 
3-17-11  1,170.06   H/W     C and S 
 
3-19-11  5,070.26   C/SR CSLT    C and S 
3-19-11  5,070.26   C/WN CSLT    C and S 
3-19-11  5,070.26   H/W     C and S 
 
3-20-11  15,990.82   C/SR CSLT    C and S 
3-20-11  15,990.82   C/WN CSLT    C and S 
3-20-11  15,990.82   H/W     C and S 
3-20-11  1,614.09   H/UL     C and S 
3-20-11  1,614.09   H/LL     C and S 
 
3-21-11  4,290.22   C/SR CSLT    C and S 
3-21-11  4,290.22   C/WN CSLT    C and S 
3-21-11  4,290.22   H/W     C and S 
3-21-11  1,614.09   H/LL     C and S 
3-21-11  1,614.09   H/UL     C and S 
 
3-23-11  5,460.28   C/SR CSLT    C and S 
3-23-11  5,460.28   C/WN CSLT    C and S 
3-23-11  5,460.28   H/W     C and S 
3-23-11  1,614.09   H/UL     C and S 
3-23-11  1,614.09   H/LL     C and S 
 
3-24-11  8,190.42   C/SR CSLT    C and S 
3-24-11  8,190.42   C/WN CSLT    C and S 
3-24-11  8,190.42   H/W     C and S 
3-24-11  3,228.18   H/UL     C and S 
3-24-11  3,228.18   H/LL     C and S 
 
3-25-11  7,410.38   C/SR CSLT    C and S 
3-25-11  7,410.38   C/WN CSLT    C and S 
3-25-11  7,410.38   H/W     C and S 
3-25-11  1,614.09   H/UL     C and S 
3-25-11  17,754.99   H/LL     C and S 
 
3-26-11  5,460.28   C/SR CSLT    C and S 
3-26-11  5,460.28   C/WN CSLT    C and S 
3-26-11  780.04    C/K CSLT    C and S 
3-26-11  5,460.28   H/W     C and S 
3-26-11  1,614.09   H/UL     C and S 
3-26-11  1,614.09   H/LL     C and S 



Deicers and Abrasives Application and Recovery Monitoring  

3-27-11  390.02    C/SR CSLT    C and S 
3-27-11  390.02    C/WN CSLT    C and S 
3-27-11  394.88    H/W     C and S 
3-27-11  1,614.09   H/UL     C and S 
3-27-11  1,614.12   H/LL     C and S 
      
 
 
 
Total Monthly APPLICATION Heavenly (lbs?)  cinders 88,217.25 salt 29,405.75 sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders 100,040.25 salt 33,346.75  sand____  
other_____  

     
Submit Weekly to Supervisor.             Time period covered March 1, 2011 to March 31, 2011 
 
_______________________________    Tom Fortune 4-9-11   
   
Employee Signature/DATE     Supervisor Signature/DATE 
     



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES RECOVERY 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: _______March 2011______    
 
LOCATION NAME: ___Upper California Parking Lot_____________________________ 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: Bi State Sweeping – Mechanical Broom Sweeper 
 
Date/Time    Type of Material   Quantity (lbs) 
____________________________________________________________________________
3-31-11 Salt and Cinders 21,000 lbs 
Total Weekly RECOVERY Heavenly (lbs?)  cinders 15,750  salt 5,250 
sand____other_____ 
 
Total Weekly RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  other_____  

     
Submit Weekly to Supervisor. Time period covered    3   /  1  _/ 11    _ to     3  /   31 _/__11 
 
________________________     
Employee Signature                 Supervisor Signature  Tom Fortune 



Deicers and Abrasives Application and Recovery Monitoring  

2010-2011 
HEAVENLY SKI RESORT 

Snow Conditioning & Enhancements Form 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: __3__/ ___1___/____2011__    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
___3/1/11____________________________________________________________________
________________groove___________________________________________400________
__________________Ante___up______________________________________200________ 
_______________Players____________________________________________100________
______________High___roller_______________________________________100________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
_3/31/11____________________________________________________________________ 

 
Total Monthly (lbs?)  Salt ____________800______other____________0_______ 

     
Submit Monthly to Mtn. Op’s.           Time period covered  3  /  1 /  10 _ to  3 / _31 / 11 
 

________________________                   
Employee Signature      Supervisor Signature 



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  MARCH 2011    Reporter:  Rosalie Brady 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
MARCH 1 - 28 
                   
 
 
 

 
       Total Pounds:     75 
 
       Total Pounds/Acre:     

Submit Monthly to Supervisor 

(O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 

 
Rosalie Brady___________                        James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  March, 2011    Reporter:  Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Race - World Cup Run  Approximate Acreage: (10) 
 
Type of Materials Applied    Morton All Natural Solar Salt 
 
Dates and Quantities of Application:  March 11, 2011 (10 - 40lb. bags) 
   

Date/Time      Quantity 
 
                  400lbs. applied during March 
 
 

 
       Total Pounds:     (400) 
 
       Total Pounds/Acre:     (40) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
R. W. Buxton___________                          rwb 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  April 13, 2011    Reporter:  Audrey Newman for Julie Avellino 
 

LOCATION: Adventure Peak 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of Gondola-Tubing   Approximate Acreage:    
 
Type of Materials Applied   “Snowplow”Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
                   
 
 
 

 
       Total Pounds:     0 
 
       Total Pounds/Acre:    0 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman for Julie Avellino              Audrey Newman for James Grant 
Employee Signature      Supervisor Signature  



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 04/25/11

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: ____April 2011_______________ 
Reporter: _______Tom Fortune__________________ 
 
 
Location Name: Heavenly Lower Lot (H/LL) 
Total Monthly Application:  5,150.7 lbs  or __________________tons 
Total Monthly Recovery:  N/A lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: Heavenly Upper Lot (H/UL) 
Total Monthly Application:  4,292.3 lbs  or __________________tons 
Total Monthly Recovery:  N/A lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: Heavenly Entry Road (H/W) 
Total Monthly Application:  9,646.2 lbs  or __________________tons 
Total Monthly Recovery:  N/A lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: Ski Run Blvd (C/R CSLT) 
Total Monthly Application:  8,388 lbs  or __________________tons 
Total Monthly Recovery:  N/A lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: Wildwood and Needle Peak (C/WN CSLT) 
Total Monthly Application:  10,065.8 lbs  or __________________tons 
Total Monthly Recovery:  N/A  lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
 
 
Tom Fortune       Tom Fortune 
Employee Signature      Supervisor Signature 
            



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES RECOVERY 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: _______April 2011______    
 
LOCATION NAME: California Lodge Parking and CSLT Streets 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: 
________________________________________________________________________ 
 
Date/Time    Type of Material   Quantity (lbs) 
____________________________________________________________________________
No recovery has been done this month due to the timing of the storm cycles and because 
the lots were swept at the very end of 
March.______________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
___________________________________________________________________________ 
Total Weekly RECOVERY Heavenly (lbs?)  cinders ____ salt ____  sand____other_____ 
 
Total Weekly RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  other_____  

     
Submit Weekly to Supervisor.           Time period covered  4  /  1 _/  11   _ to   4 / 30_/11_ 
 
_Tom Fortune_______________    Tom Fortune 
Employee Signature      Supervisor Signature 



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:   April 2011     
 
LOCATION NAME: California Main Lodge 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
4-7-11   8,388    C/SR CSLT    C and NaC1 
4-7-11   8,807.60   C/WN CSLT    C and NaC1 
4-7-11   8,388    H/W     C and NaC1 
4-7-11   3,433.80   H/LL     C and NaC1 
4-7-11   3,433.80   H/UL     C and NaC1 
 
4-9-11   1,258.20   C/WN     C and NaC1 
4-9-11   1,258.20   H/W     C and NaC1 
4-9-11   1,716.90   H/LL     C and NaC1 
4-9-11   858.50    H/UL     C and NaC1 
 
 
 
Total Monthly APPLICATION Heavenly (lbs?)  cinders 14,316.9 salt 4,773 sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders  13,840.35salt 4,613.45 sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered: April 1, 2011 to April 30, 2011 
 
Tom Fortune – May 5, 2011     Tom Fortune May 5, 2011 
Employee Signature/DATE     Supervisor Signature/DATE 
     



Heavenly Valley Parking Lot and Facilities Maintenance -1-  
Monitoring Checklist   

HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  April 2011      Inspector:   Tom Fortune 
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)        
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

X  
 

5’’ 

      2)   Traps and Vaults recently cleaned? List date of last         
       cleaning. 

 X 
 

July 2010 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 



Heavenly Valley Parking Lot and Facilities Maintenance -2-  
Monitoring Checklist   

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

X  
 

In places 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
N/A 

 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
 

 

 

 

 
 
 

 
 
N/A : Not applicable 



Heavenly Valley Parking Lot and Facilities Maintenance -3-  
Monitoring Checklist   

 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  April 2011    Reporter:  Rosalie Brady 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
April 1 - 30     25 pounds 
                   
 
 
 

 
       Total Pounds:     25 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Rosalie Brady___________                        James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  April 2011    Reporter:  Audrey Newman for Julie Avellino 
 

LOCATION: Adventure Peak 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of Gondola-Tubing   Approximate Acreage:    
 
Type of Materials Applied   “Snowplow”Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
                   
April 1 – 30, 2011     600 
 
 

 
       Total Pounds:    600 
 
       Total Pounds/Acre:    0 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman for Julie Avellino              Audrey Newman for James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  April, 2011    Reporter:  Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  World Cup Run - Approximate Acreage: (10) 
 
Type of Materials Applied    Morton All Natural Solar Salt 
 
Dates and Quantities of Application:  April 3 & 4, 2011, 11:00am (15 - 40lb. bags) 
                                                                    

     
                  500lbs. applied during April 
 
 

 
       Total Pounds:     (500) 
 
       Total Pounds/Acre:     (40) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
R. W. Buxton___________                          RwB 
Employee Signature      Supervisor Signature  



Deicers and Abrasives Application and Recovery Monitoring  

2010-2011 
HEAVENLY SKI RESORT 

Snow Conditioning & Enhancements Form 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: __4__/ ___1___/____2011__    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
___4/1/11________________________________NaC1_______________________________
________________groove___________________________________________1000_______
_______________Ante_up___________________________________________400________ 
_______________Players____________________________________________300________
______________High___roller_______________________________________300________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
_4/24/11____________________________________________________________________ 

 
Total Monthly (lbs?)  Salt ____________2000______other____________0_______ 

     
Submit Monthly to Mtn. Op’s.           Time period covered  4  /  1 /  10 _ to  4 / _24 / 11 
 

________________________                   
Employee Signature      Supervisor Signature 



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 05/26/11

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



Heavenly Valley Parking Lot and Facilities Maintenance -1-  
Monitoring Checklist   

HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  May 2011    Inspector:  Tom Fortune  
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)        
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

Cleaned trench drain on May 16, 
2011 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

X  
 

4’’ 

      2)   Traps and Vaults recently cleaned? List date of last         
       cleaning. 

X  
 

July 2010 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 



Heavenly Valley Parking Lot and Facilities Maintenance -2-  
Monitoring Checklist   

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

 X 
 

 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
On going collection of parking lot trash and de-icer material put down over the winter. Collection is 
done as snow melts. 
 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
 

 

 

 

 
 
 

 
 
N/A : Not applicable 



Heavenly Valley Parking Lot and Facilities Maintenance -3-  
Monitoring Checklist   

 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES RECOVERY 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: _______May  2011______    
 
LOCATION NAME: California Lodge Parking and CSLT Streets 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: 
________________________________________________________________________ 
 
Date/Time    Type of Material   Quantity (lbs) 
____________________________________________________________________________
No recovery has been done this month. 
 
 
 
 
 
Total Weekly RECOVERY Heavenly (lbs?)  cinders ____ salt ____  sand____other_____ 
 
Total Weekly RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  other_____  

     
Submit Weekly to Supervisor.   Time period covered     5  /    1_/  11   _ to     5 /31/11 
 
Tom Fortune       Tom Fortune 
Employee Signature      Supervisor Signature 



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:  May 2011      
 
LOCATION NAME: California Main Lodge 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
N/A   N/A    N/A    N/A 
 
 
Total Monthly APPLICATION Heavenly (lbs?)  cinders   salt   sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders   salt     sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered  May 1, 2011 to May 31, 2011 
 
Tom Fortune June 7, 2011     Tom Fortune June 7, 2011 
Employee Signature/DATE     Supervisor Signature/DATE 
     



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: _ May 2011____________ 
Reporter: _________Tom Fortune________________ 
 
Location Name: _N/A all locations in May 2011 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: ________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
 
 
Tom Fortune       Tom Fortune 
Employee Signature      Supervisor Signature 
            



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  May 2011    Reporter:  Audrey Newman for Rosalie Brady 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
May 2011     0 pounds 
                   
 
 
 

 
       Total Pounds:     0 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman for Rosalie Brady         Audrey Newman for James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  May 2011   Reporter:  Audrey Newman for Julie Avellino 
 

LOCATION: Adventure Peak 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of Gondola-Tubing   Approximate Acreage:    
 
Type of Materials Applied   

Submit Monthly to Supervisor 

“Snowplow”Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
                   
 
 
 

 
       Total Pounds:     0 
 
       Total Pounds/Acre:    0 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 

 
Audrey Newman for Julie Avellino              Audrey Newman for James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  May 2011    Reporter:  Audrey Newman for Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  World Cup Run - Approximate Acreage: (10) 
 
Type of Materials Applied    Morton All Natural Solar Salt 
 
Dates and Quantities of Application:  May 2011 
                                                                    

     
                  0lbs. applied during May 
 
 

 
       Total Pounds:     (00) 
 
       Total Pounds/Acre:     (0) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman for R. W. Buxton         Audrey Newman for RwB 
Employee Signature      Supervisor Signature  



Deicers and Abrasives Application and Recovery Monitoring  

2010-2011 
HEAVENLY SKI RESORT 

Snow Conditioning & Enhancements Form 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: __5__/ ___1___/____2011__    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
___5/1/11________________________________NaC1_______________________________
________________groove___________________________________________0__________
____________Ante_up___________________________________________0________ 
_______________Players____________________________________________0__________
____________High___roller_______________________________________0____________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
_5/31/11____________________________________________________________________ 

 
Total Monthly (lbs?)  Salt ____________0______other____________0_______ 

     
Submit Monthly to Mtn. Op’s.           Time period covered  5 /  1 /  10 _ to  5/31 / 11 
 

Audrey Newman for Mike Thomas                   
Employee Signature      Supervisor Signature 



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 06/30/11

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



Heavenly Valley Parking Lot and Facilities Maintenance -1-  
Monitoring Checklist   

HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:   June 2011     Inspector:   Tom Fortune  
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)        
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

X  
 

6 inches average 

      2)   Traps and Vaults recently cleaned? List date of last         
       cleaning. 

  
X 

July 2010 and scheduled for 
July 25, 2011 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 



Heavenly Valley Parking Lot and Facilities Maintenance -2-  
Monitoring Checklist   

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

X  
 

Upper Lot has been cleaned, 
lower lot will be cleaned this 
month. 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
N/A 

 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
 

 

 

 

 
 
 

 
 



Heavenly Valley Parking Lot and Facilities Maintenance -3-  
Monitoring Checklist   

N/A : Not applicable 
 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: ____June 2011_______________ 
Reporter: _____Tom Fortune 
 
 
Location Name: California Upper and Lower Parking Lots 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  107,780 lbs  or 538.9 tons 
Location of Disposal Facilities: Lockwood Landfill - Nevada 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
 
 
Tom Fortune       Tom Fortune 
Employee Signature      Supervisor Signature 
            



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:  June 2011      
 
LOCATION NAME: California Main Lodge 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
N/A 
 
 
Total Monthly APPLICATION Heavenly (lbs?)  cinders   salt   sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders   salt     sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered: June 1, 2011  to June 30, 2011 
 
Tom Fortune        Tom Fortune 7-5-11    
Employee Signature/DATE     Supervisor Signature/DATE 
     



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES RECOVERY 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: _______June 2011_______    
 
LOCATION NAME: California Parking H/UL and H/LL_____________________________ 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: Front End Loader, Mechanical Sweeper, Hand Sweeping and 
Shovel. 
 
Date/Time    Type of Material   Quantity (lbs) 
June 9, 2011    Salt and Cinder   25,540 
June 21, 2011    Salt and Cinder   48,640 
June 28, 2011    Salt and Cinder   33,600 
 
Total Monthly RECOVERY Heavenly (lbs?)  cinders 80,835 salt  26,945 sand_other_____ 
 
Total Monthly  RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  
other_____  

     
Submit Weekly to Supervisor.           Time period covered   6 /   1 _/ 11 to     6  /  30_/11 
 
________________________    Tom Fortune 
Employee Signature      Supervisor Signature 













Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  June 2011    Reporter:  Audrey Newman for Rosalie Brady 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
June 1 – 30, 2011     0 pounds 
                   
 
 
 

 
       Total Pounds:     0 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman for Rosalie Brady         Audrey Newman for James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  June 2011   Reporter:  Audrey Newman for Julie Avellino 
 

LOCATION: Adventure Peak 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of Gondola-Tubing   Approximate Acreage:    
 
Type of Materials Applied   “Snowplow”Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
                   
 
June 1 - 30      1920 
 

 
       Total Pounds:     1920 
 
       Total Pounds/Acre:    0 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman for Julie Avellino              Audrey Newman for James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  June 1-30, 2011    Reporter:  Audrey Newman for Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  World Cup Run - Approximate Acreage: (10) 
 
Type of Materials Applied    Morton All Natural Solar Salt 
 
Dates and Quantities of Application:   
                                                                    

     
                  0lbs. applied from June 1 – 30, 2011 
 
 

 
       Total Pounds:     (00) 
 
       Total Pounds/Acre:     (0) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman for R. W. Buxton         Audrey Newman for RwB 
Employee Signature      Supervisor Signature  



Deicers and Abrasives Application and Recovery Monitoring  

2010-2011 
HEAVENLY SKI RESORT 

Snow Conditioning & Enhancements Form 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: __6__/ ___1___/____2011__    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
___6/1/11________________________________NaC1_______________________________
________________groove___________________________________________0__________
____________Ante_up___________________________________________0________ 
_______________Players____________________________________________0__________
____________High___roller_______________________________________0____________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
_6/30/11____________________________________________________________________ 

 
Total Monthly (lbs?)  Salt ____________0______other____________0_______ 

     
Submit Monthly to Mtn. Op’s.           Time period covered  6 /  1 /  11 _ to  6/30 / 11 
 

Audrey Newman for Mike Thomas                   
Employee Signature      Supervisor Signature 



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:   July 2011     
 
LOCATION NAME: California Main Lodge 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
N/A    N/A   N/A     N/A 
 
 
 
Total Monthly APPLICATION Heavenly (lbs?)   N/A cinders  salt  sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  N/A  cinders  salt  sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered: April 1, 2011 to April 30, 2011 
 
Tom Fortune – Aug 1, 2011     Tom Fortune Aug 1, 2011 
Employee Signature/DATE     Supervisor Signature/DATE 
     



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: July 2011 
Reporter: Tom Fortune 
 
 
Location Name: Heavenly California Parking Lot 
Total Monthly Application:  ___N/A________ lbs  or __________________tons 
Total Monthly Recovery:  109,540 lbs  or 54.77 tons 
Location of Disposal Facilities: Lockwood Landfill - Nevada 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
 
 
Tom Fortune       Tom Fortune 
Employee Signature      Supervisor Signature 
            

















Heavenly Valley Parking Lot and Facilities Maintenance -1-  
Monitoring Checklist   

HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:   July 2011     Inspector:   Tom Fortune  
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)        
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

X  
 

6 inches average 

      2)   Traps and Vaults recently cleaned? List date of last         
       cleaning. 

X  
 

July 25-29, 2011 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 



Heavenly Valley Parking Lot and Facilities Maintenance -2-  
Monitoring Checklist   

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

X  
 

Lower lot swept July 11-14,2011 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
N/A 

 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
 

 

 

 

 
 
 

 
 
N/A : Not applicable 



Heavenly Valley Parking Lot and Facilities Maintenance -3-  
Monitoring Checklist   

 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
Parking Lot  Potholes were patched and repaired on July 14-18, 
2011_______________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES RECOVERY 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: _______July 2011______    
 
LOCATION NAME: California Lodge Parking Lot 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: Mechanical Sweeper, backhoe, hand brooms 
 
Date/Time    Type of Material   Quantity (lbs) 
____________________________________________________________________________
July 12,14, 26-2011     Cinders and dirt   109,540 (est 
95% cinder, 5% dirt) 
 
Total Weekly RECOVERY Heavenly (lbs?)  cinders 104,063  sand____other 5,477 
 
Total Weekly RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  other_____  

     
Submit Weekly to Supervisor.           Time period covered  7  /  1 _/  11   _ to   7 / 31_/11_ 
 
_Tom Fortune_______________    Tom Fortune 
Employee Signature      Supervisor Signature 



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 08/01/11

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  July 2011    Reporter:  Audrey Newman for Rosalie Brady 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
Jult 1 – 31, 2011     0 pounds 
                   
 
 
 

 
       Total Pounds:     0 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman for Rosalie Brady         Audrey Newman for James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  July 1-31, 2011    Reporter:  Audrey Newman for Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  World Cup Run - Approximate Acreage: (10) 
 
Type of Materials Applied    Morton All Natural Solar Salt 
 
Dates and Quantities of Application:   
                                                                    

     
                  0lbs. applied from July 1 – 31, 2011 
 
 

 
       Total Pounds:     (00) 
 
       Total Pounds/Acre:     (0) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman for R. W. Buxton         Audrey Newman for RwB 
Employee Signature      Supervisor Signature  



Deicers and Abrasives Application and Recovery Monitoring  

2010-2011 
HEAVENLY SKI RESORT 

Snow Conditioning & Enhancements Form 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: __7__/ ___1___/____2011__    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
___7/1/11________________________________NaC1_______________________________
________________groove___________________________________________0__________
____________Ante_up___________________________________________0________ 
_______________Players____________________________________________0__________
____________High___roller_______________________________________0____________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
_7/31/11____________________________________________________________________ 

 
Total Monthly (lbs?)  Salt ____________0______other____________0_______ 

     
Submit Monthly to Mtn. Op’s.           Time period covered 7 / 1 / 11 _ to 7/31 / 11 
 

Audrey Newman for Mike Thomas                   
Employee Signature      Supervisor Signature 



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  July 2011   Reporter:  Audrey Newman for Julie Avellino 
 

LOCATION: Adventure Peak 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of Gondola-Tubing   Approximate Acreage:    
 
Type of Materials Applied   “Snowplow”Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
                   
 
June 1 - 30      880 
 

 
       Total Pounds:     880 
 
       Total Pounds/Acre:    0 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Audrey Newman for Julie Avellino              Audrey Newman for James Grant 
Employee Signature      Supervisor Signature  



Heavenly Valley Parking Lot and Facilities Maintenance -1-  
Monitoring Checklist   

HEAVENLY SKI RESORT 
CALIFORNIA PARKING LOT, LODGE and ROADS 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:   August  2011     Inspector:   Tom Fortune  
 
Complete the following inspection at the CA Parking Lot, CA Base Lodge, and associated roads, 
at least once monthly and after significant storm events. Turn in Checklists to Supervisor for 
Submittal to Brandy Thompson for input into Quarterly reports to LRWQCB. 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
a. Drop Inlets (CA Parking Lot and Roads) 

  Describe Problems, Locations 
and Corrective Actions 

  
 1) Clogged by debris, ice, or sediment? 

 
 

X  

  
 2) Runoff movement into the infiltration gallery? 

X   

  
 3) Damaged by vehicles or snow plow? 

 
 

X  

 
b. Drainage Collection System (CA Parking Lot, Roads)        
 

  Describe Problems, Locations 
and Corrective Actions 

 
 1) Clogged by debris, ice, or sediment? 

 X 
 

 

 
 2) Movement of water through pipes, channels,  
 and appurtenances impeded? 

 X 
 

 

 
 3) Drainage collection system damaged? 

 X 
 

 

 
 4) Inadequate energy dissipation? 

 X 
 

 

  c.    Sediment Traps and Vaults (CA Parking Lot and    
         Roads) 

  Describe Problem and 
Corrective Actions 

      1)   Sediment accumulated in each chamber of trap,         
       vaults, or galleries? If yes, estimate depth and volume. 

 X 
 

 

      2)   Traps and Vaults recently cleaned? List date of last         
       cleaning. 

 X 
 

 

      3)   Presence of sheen, foam, trash or scum?  X 
 

 

 
d.   Erosion Control (CA Parking Lot, Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

  
X 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

 

 
 4) Vegetation damaged by vehicles or heavy  
 foot traffic? 

  
X 

 



Heavenly Valley Parking Lot and Facilities Maintenance -2-  
Monitoring Checklist   

 
c. Culvert Outlet (west of Wildwood Avenue) 

   

 
 1) Inadequate energy dissipation? 

  
X 

 

 
 2) Trash or debris needs to be removed from  
 drainage way? 

  
X 

Cleaned monthly 

 
e. Upstream Drainage Diversion (Located on Perfect  
       Ride Run) 

   

 
 1) Structures not in place? 

 X 
 

 

 
 2) Structures not operational? 

 X 
 

 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

  
X 

 

 
g. Sediment/Sand Buildup in CA Parking Lot? 

  
X 

 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base Lodge) 

 
 

X  

 
 
 
Describe any  problems/activities, dates and times of problems/activities and the personnel to 
which problems were reported:  
 
N/A 

 

 

 

 

 
 
Documentation of resulting actions and dates problems corrected: 
 
 

 

 

 

 
 
 

 
 
N/A : Not applicable 



Heavenly Valley Parking Lot and Facilities Maintenance -3-  
Monitoring Checklist   

 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on 
the project site and to identify BMP maintenance needs so that corrective measures may be 
immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse 
conditions, which are found on the subject property, shall be clearly described and the 
corrective measures proposed by the Dischargers (Heavenly) shall be included in the 
quarterly monitoring report. In the event that no such problems are found on the 
property, a statement certifying this condition must be included for each monthly 
inspection. 
 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH 
PHOTO DOCUMENTATION: 
 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
_______________________________________________________________ 
 
 
 
 
 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.com with any 
questions/concerns.  



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 08/31/11

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: August 2011 
Reporter: Tom Fortune 
 
 
Location Name: 
___N/A______________________________________________________ 
Total Monthly Application:  N/A lbs  or __________________tons 
Total Monthly Recovery:  N/A lbs  or __________________tons 
Location of Disposal Facilities: N/A 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
 
___________________________    Tom Fortune 
Employee Signature      Supervisor Signature  
       



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:  August 2011      
 
LOCATION NAME: California Main Lodge 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
N/A 
 
 
Total Monthly APPLICATION Heavenly (lbs?)  cinders   salt   sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders   salt     sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered  8-1-11   to  8-31-11 
 
_____Tom Fortune 9-7-11 
Employee Signature/DATE     Supervisor Signature/DATE 
     



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES RECOVERY 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: _______August 2011________    
 
LOCATION NAME: _____N/A_______________________________ 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: 
________________________________________________________________________ 
 
Date/Time    Type of Material   Quantity (lbs) 
No recovery has been done in 
August._____________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
_________________________________________ 
Total Weekly RECOVERY Heavenly (lbs?)  cinders ____ salt ____  sand____other_____ 
 
Total Weekly RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  other_____  

     
Submit Weekly to Supervisor.           Time period covered 8/1/2011 to 8/31/2011 
 
Tom Fortune   
Employee Signature      Supervisor Signature 



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  August 2011    Reporter:  Rosalie Brady 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
August 1 - 31 
                   
 
 
 

 
       Total Pounds:     0 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Rosalie Brady___________                        James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  August 2011    Reporter:  Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Race - World Cup Run  Approximate Acreage: (10) 
 
Type of Materials Applied    Morton’s Water Softener 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
 
                  None Applied for the month of August 2011 
 
 
 

 
       Total Pounds:     (O) 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
R. W. Buxton___________                          rwb 
Employee Signature      Supervisor Signature  



Deicers and Abrasives Application and Recovery Monitoring  

2010-2011 
HEAVENLY SKI RESORT 

Snow Conditioning & Enhancements Form 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: __8__/ ___31___/____2011__    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
__________________________________NONE____________________________________
__8/1/11_____________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
__8/31/11____________________________________________________________________ 

 
Total Monthly (lbs?)  Salt ____________0______other____________0_______ 

     
Submit Monthly to Mtn. Op’s.           Time period covered 8  /  1 /  11 _ to  8 / _31 / 11 
 

________________________                   
Employee Signature      Supervisor Signature 



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  August 2011   Reporter:  Julie Avellino 

 
LOCATION: Adventure Peak 

 
If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of Gondola-Tubing Approximate Acreage: ___ 
 
Type of Materials Applied    “Snowplow”Snow & Ice Melt 
 
Dates and Quantities of Application:   
                                                                    

Date/Time      Quantity 
 
 
August 1 - 31     0     
                   
 
 

 
       Total Pounds 
 
       Total Pounds/Acre:      
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Julie Avellino        James Grant 
Employee Signature       Supervisor Signature 



Heavenly Valley Lodge and Facilities Maintenance -1-  
Monitoring Checklist   

HEAVENLY SKI RESORT 
LODGE, MAINTENANCE FACILITIES, and GONDOLA 

MONITORING CHECKLIST 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  September  2011    Inspector: Tom Fortune 
 
Complete the following inspection at the Top of Tram Lodge, Sky Meadows Lodge, Lower 
Maintenance Shop, Upper Maintenance Shop, and Gondola Buildings at least once monthly 
and after significant storm events. Turn in Checklists to Supervisor for Submittal to Brandy Travers 
for input into Quarterly reports to LRWQCB. 
 
 
 

Were any of the following observed? 
 
 

Yes No Comments 

 
d.   Erosion Control (Lodges, and  
      Maintenance Shops) 

   
Please Note Locations and 
Corrective Actions 

 
 1) Vegetation appears unhealthy? 

 X 
 

 

 
 2) Gully or rill erosion on slopes? 

 X 
 

 

 
 3) Sediment buildup at toes of slopes? 

 X 
 

 

 
 4) Vegetation damaged by vehicles or heavy  
        foot traffic? 

 X 
 

Please Note Locations and 
Corrective Actions 

 
f. Spilled Chemicals, Paints, Fuels, Sealants, Oils, 
       Greases, Antifreeze, etc? (All locations) 

 X 
 

Please Note Locations and 
Corrective Actions 

 
h. Grease Interceptor Not Operating Properly?  
      (CA Base, Top of Tram, and Sky Meadows Lodges) 

 
 

X  

 
i.     Evidence of wildlife? 

X  Please Note Locations, 
Frequency (daily, weekly, 
monthly), and Corrective Actions 

 
       1)     Wildlife investigating/obtaining food/trash from        
               area? 

 X  

       2)     Are trash receptacles being emptied daily? 
 

X   

 
 
N/A : Not applicable 
 
 
 
 
 
 
 
 
 
 

(OVER) 



Heavenly Valley Lodge and Facilities Maintenance -2-  
Monitoring Checklist   

 
Describe any problems/activities, the dates and times the problems/activities were observed, 
and the personnel to which problems/activities were reported:  
 
 

 

 

 

 

 
Documentation of resulting actions and dates problems were corrected: 
 
 

 

 

 

 
 
 

 
INSPECTION PURPOSE AND GOALS:  
 
The purpose of the inspection is to identify actual or potential erosion and surface runoff on the project site and 
to identify BMP maintenance needs so that corrective measures may be immediately undertaken.  

 
Any erosion, surface runoff problems, wastewater disposal problems, or other adverse conditions, which are 
found on the subject property, shall be clearly described and the corrective measures proposed by the 
Dischargers (Heavenly) shall be included in the quarterly monitoring report. In the event that no such 
problems are found on the property, a statement certifying this condition must be included for each 
monthly inspection. 
 
PLEASE ADD ADDITIONAL INFORMATION IF NECESSARY AND ATTACH PHOTO DOCUMENTATION: 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
Contact Brandy Travers at 775-586-2314 or btravers@vailresorts.comwith any 
questions/concerns. 
 
 



CHECKLIST FOR OPERATION AND MAINTENANCE INSPECTION RECORD

Name of Area:  California Base Lodge Parking Lot

Date of Inspection: 09/30/11

Name of Inpector: Tom Fortune

System/Structure Inspected: Wildwood Culvert

Structure ID 
or Location

Comments 
and 

Observations Acceptable Unacceptable
Required 

maintenance

Wildwood 
Culvert

Water flowing 
clear X None



Deicers and Abrasives Application and Recovery Monitoring  

HEAVENLY SKI RESORT 
DEICERS and ABRASIVES APPLICATION  

(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 
 

DAILY LOG 
 

MONTH/YEAR:  September 2011      
 
LOCATION NAME: California Main Lodge 
 
For days when Heavenly Ski Resort (discharger) applies abrasives or ice control agents on parking lots and 
roadways, Heavenly Personnel shall record the following daily use for weekly submittal to supervisors and 
monthly submittal to Brandy Thompson for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe:  
C/SR  CSLT -  Ski Run 
C/K  CSLT – Keller 
C/S  CSLT-Sherman Way 
C/R  CSLT- Regina 
Other – Describe: 
 
Date/Time      Quantity (lbs)  Location Code    Type of Material 
   
N/A 
 
 
Total Monthly APPLICATION Heavenly (lbs?)  cinders   salt   sand____  other_____ 

 
Total Monthly APPLICATION in CSLT (lbs?)  cinders   salt     sand____  other_____  

     
Submit Weekly to Supervisor.             Time period covered  9-1-11   to  9-30-11 
 
_____Tom Fortune 10-11-11    _____Tom Fortune 10-11-11 
Employee Signature/DATE     Supervisor Signature/DATE 
     



Deicers and Abrasives Application and Recovery Monitoring  

 
HEAVENLY SKI RESORT 

DEICERS and ABRASIVES RECOVERY 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: _______September 2011________    
 
LOCATION NAME: _____N/A_______________________________ 
 
For abrasives or ice control agents that Heavenly Ski Resort (discharger) removed from 
parking lots and roadways, Heavenly Personnel shall record the following in a daily log for 
weekly submittal to supervisors and monthly submittal to Brandy Thompson for input into 
Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
H/UL – Cal Base Upper Lot     C – Cinders 
H/LL – Cal Base Lower Lot     NaCl -  Salt 
H/W – Entrance Road (Wildwood above Saddle)   S - Sand 
C/WN  CSLT – Wildwood – Needle Peak    Other – Describe: 
C/SR  CSLT - Ski Run 
C/K  CSLT – Keller 
C/S  CSLT- Sherman Way 
C/R  CSLT - Regina 
Other – Describe: 
 
Equipment/Method Used: 
________________________________________________________________________ 
 
Date/Time    Type of Material   Quantity (lbs) 
No recovery has been done in 
September.__________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________ 
Total Weekly RECOVERY Heavenly (lbs?)  cinders ____ salt ____  sand____other_____ 
 
Total Weekly RECOVERY in CSLT (lbs?)  cinders ____ salt ____  sand____  other_____  

     
Submit Weekly to Supervisor.           Time period covered 9/1/2011 to 9/30/2011 
 
Tom Fortune       Tom Fortune   
Employee Signature      Supervisor Signature 



DEICERS and ABARSIVES APPLICATION and RECOVERY 
Monthly Summary Report 

HEAVENLY SKI RESORT 
DEICERS and ABARSIVES APPLICATION and RECOVERY 

 
Monthly Summary Report 

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Quantity of ice control agents and abrasives used on Heavenly property and on 
CSLT streets. When the Dischargers apply deicers and/or abrasives on parking lots, 
base facilities, private roads, or City of South Lake Tahoe roads to the California 
Base area, the Dischargers shall keep a daily log and report a monthly summary of 
the following to Brandy Thompson for Quarterly reporting to LRWQCB: 
 
Month and Year: September 2011 Reporter: Tom Fortune 
 
 
Location Name: N/A – no abrasives or de-icers were applied or picked up in September. 
Total Monthly Application:  N/A lbs  or __________________tons 
Total Monthly Recovery:  N/A lbs  or __________________tons 
Location of Disposal Facilities: N/A 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
Location Name: _________________________________________________________ 
Total Monthly Application:  __________________ lbs  or __________________tons 
Total Monthly Recovery:  __________________ lbs  or __________________tons 
Location of Disposal Facilities: ______________________________________________ 
 
 
 
Tom Fortune       Tom Fortune                            
________________________ 
Employee Signature      Supervisor Signature 
            



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  September 2011    Reporter:  Rosalie Brady 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of the Gondola   Approximate Acreage: (1600sq ft) 
 
Type of Materials Applied   “Snowplow”  Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
September 1 - 30 
                   
 
 
 

 
       Total Pounds:     0 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Rosalie Brady___________                        James Grant 
Employee Signature      Supervisor Signature  



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  September 2011    Reporter:  Buck 
 

LOCATION: Heavenly Ski Resort 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Race - World Cup Run  Approximate Acreage: (10) 
 
Type of Materials Applied    Morton’s Water Softener 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
 
                  None Applied for the month of September 2011 
 
 
 

 
       Total Pounds:     (O) 
 
       Total Pounds/Acre:     (O) 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
R. W. Buxton___________                          rwb 
Employee Signature      Supervisor Signature  



Deicers and Abrasives Application and Recovery Monitoring  

2011-2012 
HEAVENLY SKI RESORT 

Snow Conditioning & Enhancements Form 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
DAILY LOG 

 
MONTH/YEAR: __9__/ ___30___/____2011__    
 
LOCATION NAME: _____Terrain Parks_________________ 
 
If snow conditioning or Snowmaking enhanced chemicals or other additives are used on ski 
slopes (including tubing runs, half pipes, jumps, other terrain park features and ski race areas.) 
Heavenly Personnel shall record the following in a daily log for monthly submittal to Andrew 
Strain for input into Quarterly reporting to LRWQCB: 
 
Location Codes:       Material Codes 
JKP- Jackpot Park                                   NaCl - Salt    
PWB- Powder Bowl Park                                                                            Other – Describe: 
GRV- Groove Park 
CMT- Comet Park                                                 
Other – Describe: 
 
Equipment/Method Used: _Salt Monkey (Motorized salt spreader) & hand thrown.___ 
 
Date  Location     Type of Material   Quantity (lbs) 
__________________________________NONE____________________________________
__9/1/11_____________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
__9/30/11____________________________________________________________________ 

 
Total Monthly (lbs?)  Salt ____________0______other____________0_______ 

     
Submit Monthly to Mtn. Op’s.           Time period covered 9  /  1 /  11 _ to  9 / _30 / 11 
 

________________________                   
Employee Signature      Supervisor Signature 



Snow Conditioning and Enhancement Monitoring  

HEAVENLY SKI RESORT 
SNOW CONDITIONING and SNOW ENHANCEMENT  

 
(MONITORING AND REPORTING PROGRAM NO.R6T-2003-0032) 

 
Date:  September 2011   Reporter:  Julie Avellino 
 

LOCATION: Adventure Peak 
 

If snow-conditioning or snowmaking enhancement chemicals or other additives are used 
on ski slopes (including tubing runs, half-pipes, jumps, other terrain parks, and ski race 
areas), a daily log of the following information shall be kept and reported to supervisors 
on a weekly basis and to the USDA Forest Service on a monthly basis for input into 
Quarterly reporting to LRWQCB: 
 
Location of application:  Top Of Gondola-Tubing   Approximate Acreage:    
 
Type of Materials Applied   “Snowplow”Snow & Ice Melt 
 
Dates and Quantities of Application: 
   

Date/Time      Quantity 
                   
 
September 1 - 30      0 
 

 
       Total Pounds:     0 
 
       Total Pounds/Acre:    0 
 
Composition of Snow Conditioning or Snowmaking Enhancement chemicals or 
other additives: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Submit Monthly to Supervisor 
 
Julie Avellino                  James Grant 
Employee Signature      Supervisor Signature  
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Appendix H  
Deicer and Abrasives Application and Recovery 

H.1 Deicer Application and Recovery Tables 2008 through 2011 
H.2 Laboratory Results January, 2011 
 

 

 





Month/Year Total Amount of Deicers and 
Abrasives Applied (lbs)

Total Amount of Deicers and 
Abrasives Recovered (lbs)

Oct-07 0 0
Nov-07 0 0
Dec-07 2,900 0
Jan-08 47,100 0
Feb-08 46,500 35,880
Mar-08 1,851 12,800
Apr-08 0 0
May-08 0 0
Jun-08 0 0
Jul-08 0 0
Aug-08 0 0
Sep-08 0 0

98,351

48,680

49%

Appendix H
Summary of Deicer Application and Recovery

for Water Year 2008

Deicers and Abrasives Applied (lbs)

Deicers and Abrasives Recovered (lbs)

Percent Recovered

Monthly Breakdown for WY 2008

Summary for WY 2008



Month/Year Total Amount of Deicers and 
Abrasives Applied (lbs)

Total Amount of Deicers and 
Abrasives Recovered (lbs)

Oct-08 0 0
Nov-08 0 0
Dec-08 5,220 0
Jan-09 3,800 0
Feb-09 3,800 0
Mar-09 4,500 11,980
Apr-09 0 0
May-09 0 0
Jun-09 0 0
Jul-09 0 50,880
Aug-09 0 0
Sep-09 0 0

17,320

62,860

363%

Appendix H
Summary of Deicer Application and Recovery

for Water Year 2009

1 This value is above and beyond 100%, because sweeping accounts for all particles collected off of the roadway.  
Vehicular traffic adds additional material that is collected.

Deicers and Abrasives Recovered (lbs)

Percent Recovered 1

Monthly Breakdown for WY 2009

Summary for WY 2009

Deicers and Abrasives Applied (lbs)



Month/Year Total Amount of Deicers and 
Abrasives Applied (lbs)

Total Amount of Deicers and 
Abrasives Recovered (lbs)

Oct-09 0 0
Nov-09 2,412 13,360
Dec-09 15,320 0
Jan-10 38,534 7,040
Feb-10 18,001 12,880
Mar-10 51,070 13,760
Apr-10 5,172 0
May-10 4,787 20,680
Jun-10 0 95,260
Jul-10 0 0
Aug-10 0 0
Sep-10 0 0

135,296

162,980

120%

Appendix H
Summary of Deicer Application and Recovery

for Water Year 2010

1 This value is above and beyond 100%, because sweeping accounts for all particles collected off of the roadway.  
Vehicular traffic adds additional material that is collected.

Deicers and Abrasives Recovered (lbs)

Percent Recovered 1

Monthly Breakdown for WY 2010

Summary for WY 2010

Deicers and Abrasives Applied (lbs)



Month/Year Total Amount of Deicers and 
Abrasives Applied (lbs)

Total Amount of Deicers and 
Abrasives Recovered (lbs)

Oct-10 0 0
Nov-10 99,502 0
Dec-10 211,841 0
Jan-11 86,012 0
Feb-11 223,050 0
Mar-11 251,010 0
Apr-11 37,544 0
May-11 0 0
Jun-11 0 107,780
Jul-11 0 128,040
Aug-11 0 0
Sep-11 0 0

908,959

235,820

26%

Appendix H
Summary of Deicer Application and Recovery

for Water Year 2011

1 This value is above and beyond 100%, because sweeping accounts for all particles collected off of the roadway.  
Vehicular traffic adds additional material that is collected.

Deicers and Abrasives Recovered (lbs)

Percent Recovered 1

Monthly Breakdown for WY 2011

Summary for WY 2011

Deicers and Abrasives Applied (lbs)















Appendix H Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
Deicer and Abrasives Application and Recovery Water Years 2006 - 2011:  Final 

January 2012 / Revised October 2013 Cardno ENTRIX H-1 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

 

Heavenly Mountain Resort 
Environmental Monitoring 
Program Comprehensive Report 
Water Years 2006 - 2011 
 

APPENDIX 

I 
SCI RIPARIAN DATA 





Appendix I Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
SCI Riparian Data Water Years 2006 - 2011:  Final 

January 2012 / Revised October 2013 Cardno ENTRIX I-1 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

Appendix I  
SCI Riparian Data 



Appendix I Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
SCI Riparian Data Water Years 2006 - 2011:  Final 

I-2 Cardno ENTRIX January 2012 / Revised October 2013 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

 
Figure I-1: Cross-section number 1 (XS-1) HVC-1, Sky Meadows, along Heavenly Valley Creek. 
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Figure I-2: Cross-section number 2 (XS-2) HVC-1, Sky Meadows, along Heavenly Valley Creek. 

 

 9

 10

 11

 12

0 1 2 3 4 5

Lo
ca

l E
le

va
tio

n 
(m

) 

Station (m) 

HVC-1: XS  2 

2006 Sky Meadows 2009 Sky Meadows 2011 Sky Meadows



Appendix I Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
SCI Riparian Data Water Years 2006 - 2011:  Final 

I-4 Cardno ENTRIX January 2012 / Revised October 2013 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

 
Figure I-3: Cross-section number 3 (XS-3) HVC-1, Sky Meadows, along Heavenly Valley Creek. 
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Figure I-4: Cross-section number 1 (XS-1) for HVC-2, Below Patsy's, along Heavenly Valley Creek. 
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Figure I-5: Cross-section number 2 (XS-2) for HVC-2, Below Patsy's, along Heavenly Valley Creek. 
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Figure I-6: Cross-section number 3 (XS-3) for HVC-2, Below Patsy's, along Heavenly Valley Creek. 
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Figure I-7: Cross-section number 1 (XS-1) for HVC-3, Property Line, along Heavenly Valley Creek. 
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Figure I-8: Cross-section number 2 (XS-2) for HVC-3, Property Line, along Heavenly Valley Creek 
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Figure I-9: Cross-section number 3 (XS-3) for HVC-3, Property Line, along Heavenly Valley Creek 
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Figure I-10: Cross-section number 1 (XS-1) for HDVC-1, Upper Hidden, along Hidden Valley Creek. 

Cross section headpins at HDVC-2, Upper Hidden, along Hidden Valley Creek could not be relocated reliably. 
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Figure I-11: Cross-section number 3 (XS-3) for HDVC-1, Upper Hidden, along Hidden Valley Creek. 
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Figure I-12: Cross-section number 1 (XS-1) for HDVC-2, Lower Hidden, along Hidden Valley Creek. 
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Figure I-13 Cross-section number 2 (XS-2) for HDVC-2, Lower Hidden, along Hidden Valley Creek. 
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Figure I-14: Cross-section number 3 (XS-3) for HDVC-2, Lower Hidden, along Hidden Valley Creek. 

 

 6

 7

 8

 9

 10

 11

 12

0 1 2 3 4 5 6 7 8 9 10

Lo
ca

l E
le

va
tio

n 
(m

) 

Station (m) 

HDVC-2: XS 3 

2006 Lower Hidden 2009 Lower Hidden 2011 Lower Hidden



Appendix I Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
SCI Riparian Data Water Years 2006 - 2011:  Final 

I-16 Cardno ENTRIX January 2012 / Revised October 2013 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

 
Figure I-15 Cross-section number 1 (XS-1) for EC-1,Upper Edgewood, along Edgewood Creek. 

 

-5

0

5

0 5 10 15 20 25 30 35 40 45 50

Lo
ca

l E
le

va
tio

n 
[m

] 

Station [m] 

EC-1: XS-1 

2006 2008 2009 2010 2011 Upper Edgewood



Appendix I Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
SCI Riparian Data Water Years 2006 - 2011:  Final 

January 2012 / Revised October 2013 Cardno ENTRIX I-17 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 

 
Figure I-16  Cross-section number 2 (XS-2) for EC-1,Upper Edgewood, along Edgewood Creek. 
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Figure I-17:  Cross-section number 3 (XS-3) for EC-1,Upper Edgewood, along Edgewood Creek. 
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Figure I-18:  Cross-section number 1 (XS-1) for EC-2,Lower Edgewood, along Edgewood Creek. 
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Figure I -19: Cross-section number 2 (XS-2) for EC-2,Lower Edgewood, along Edgewood Creek. 
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Figure I-20: Cross-section number 3 (XS-3) for EC-2,Lower Edgewood, along Edgewood Creek. 
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Figure I-21: Cross-section number 1 (XS-1) for DC-1, Upper Daggett, along Daggett Creek. 
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Figure I-22: Cross-section number 2 (XS-2) for DC-1, Upper Daggett, along Daggett Creek. 
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Figure I-23: Cross-section number 3 (XS-3) for DC-1, Upper Daggett, along Daggett Creek. 
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Figure I-24: Cross-section number 1 (XS-1) for DC-2, Lower Daggett, along Daggett Creek. 
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Figure I-25: Cross-section number 2 (XS-2) for DC-2, Lower Daggett, along Daggett Creek. 
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Figure I-26: Cross-section number 3 (XS-3) for DC-2, Lower Daggett, along Daggett Creek. 
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Figure I-27: Cross-section number 1 (XS-1) for MC-1, Mott Canyon along Nevada Creek. 
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Figure I-28: Cross-section number 2 (XS-2) for MC-1, Mott Canyon along Nevada Creek. 
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Figure I-29: Cross-section number 3 (XS-3) for MC-1, Mott Canyon along Nevada Creek. 
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Appendix J  
Automatic Sampler Information 

J.1 Lahontan Memorandum Dated November 2009 
 

 





 

T:\Projects\Heavenly Mitigation and Monitoring 2007-2011\Auto Samplers\Lahontan Memo.doc 1 

 

  ENTRIX, Inc. 
   1048 Ski Run Boulevard 
 South Lake Tahoe, Ca 96150 

(530) 542-0201  |  Fax (530) 542-4401 
www.entrix.com 

 

Date: 11/5/09 

To: Bud Amorfini 

cc: Andrew Strain 

From: Chris Donley, P.E. 

Re: Heavenly Water Quality Vault Results. 
  

 
 

Attached below you find the water quality data for the Heavenly parking lot filter vault systems.  Two 

additional tables provide data collected from the Saddle and Wildwood vault system (Tables C-4 and C-

5).  The parking lot system has two influent sample sites (Tables C-1 and C-2) and one effluent site 

(Table C-3).  Where information is missing, either the constituent wasn’t tested for or the automatic 

samplers did not collect enough water during the event to sample.  In two cases (on 11/3/08 and 8/24/09) 

each one of the influent sampling locations did not collect a sample to be tested.  The past two storm 

events were collected in there entirety.  On October 21st, 2009 Entrix staff along with RCI and Heavenly 

maintenance crew members inspected the parking lot and Wildwood systems.  It was evident that each of 

the systems received flows during recent storm events.  Each of the three automatic samplers flow 

meters were cleaned and inspected.  Other observations provided evidence of sediment in the outlet bays 

and it is recommended that further cleaning is needed to ensure that the system is working properly.  If 

sediment continues to build in the outlet bays, it is suggested that Contech representatives be contacted 

for their expertise on why the system isn’t working properly.   

 

For the remaining winter season, the plan is to sample a few more storms this autumn and early winter 

before snow piles up over the manhole and sampling locations.  Once snowfall has accumulated and 

winter season is upon us, the auto samplers will be powered off.  If a known rain on snow event is 

predicted the manholes will be unburied and samplers will be powered on to collect this event.  In mid to 

late spring the system will go back online permanently.  If the compliance point is adjusted to the effluent 

site of the California parking lot vault system, then runoff will be collected from this point weekly.  Some 

thought needs to be given to this point as the auto sampler collects based on flow and may be sampling 

daily during runoff.  One solution to this problem would be to collect grab samples during runoff sampling, 

bypassing the auto samplers. 
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As discussed in our meeting on October 28th, this system is not perfect but it is the best technology on the 

market.  We are working with the designers and manufactures in order to ensure that the system is 

working properly and to the best of its capabilities.  If you have any additional questions or concerns 

please feel free to contact me at cdonley@entrix.com or by phone at (530)-542-0201. 

 

Sincerely, 

 

 

 

Chris Donley, P.E. 

ENTRIX 

Project Engineer 
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Prelimnary Data Set

Table J-1

Date Time
Ammonia NH3 

(mg/L)
Total Suspended Solids TSS 

(mg/L)
Total Phosphorus as P 

(mg/L)
Chloride 
(mg/L)

Nitrate Nitrogen 
(mg/L)

Nitrite Nitrogen 
(mg/L)

Total Kjeldahl Nitrogen 
(mg/L)

Total Nitrogen Calc. 
(mg/L)

Turbidity 
(NTU)

Electrical Conductivity 
(mhos/cm)

Oil & Grease 
(mg/L)

Iron 
(mg/L)

Lahontan Standards1 N/A 65 0.1 3.0 N/A N/A N/A 0.5 20.0 N/A 2.0 0.5
2008

10/6/2008 13:00 <0.050 30 0.07 81 0.37 <0.010 0.33 0.71 5.8 410 - -
11/3/2008 2 - - - - - - - - - - - - -
11/5/2008 12:30 <0.050 26 0.10 - <1.0 <0.010 0.43 - 24 230 - -

2009
4/22/09 2 13:30 - - - - - - - - - - - -
5/4/2009 10:45 <0.050 130 0.34 120 <0.010 <0.010 0.65 0.65 76 420 6 2
5/7/2009 10:45 - - - 51 - - - - - - - -

6/15/2009 2 11:15 - - - - - - - - - - 5.1 -
8/24/2009 10:30 <0.050 16 0.11 66 0.73 <0.010 0.28 1.0 15 310 2.5 0.83
10/13/2009 14:30 0.32 30 0.18 29 0.13 <0.010 2.2 2.4 24 Error 2.2 1.9
10/20/2009 10:30 <0.050 12 0.091 16 0.097 <0.010 0.58 0.68 11 89 1.1 0.5

2010
3/30/2010 9:45 0.13 250 0.11 780 0.089 <0.050 2.0 2.10 180 2000 10 7.1
4/28/2010 9:45 <0.050 60 0.25 270 0.024 <0.010 0.7 0.68 57 840 3.9 2.5

10/3/2010 3 9:45 - - - - - - - - - - - -
10/4/2010 21:30 0.11 43.0 0.023 23 0.18 <0.010 0.60 0.78 28 100 1.9 1.4
10/17/2010 15:30 <0.050 50.0 0.034 34 0.32 0.011 0.94 1.3 30 170 <1.0 2.5

12/18/2010 4 - - - - - - - - - - - - -
2011

5/25/2011 15:45 <0.050 93 0.052 88 0.35 <0.025 0.58 0.94 58 380 2.7 3.4
6/28/2011 21:30 0.22 260 0.26 62 0.081 <0.010 4.1 4.2 150 1200 5.4 6.8

1 Standards are maximum concentration for discharge to surface waters, effective November 30, 2008.  Suspended Sediment Limits based on the 90th Percentile of constiutent allowed in receiving waters to Lake Tahoe.
2 Not enough water collected for sample
3 Automatic Sampler did not sample storm event
4 Automatic Sampler was not accessible due to snow storage mound

Heavenly Mountain Resort water year 2009 water quality monitoring data from station IN (1), California Parking Lot Filter Vault influent point one.  This station is located within the CA parking lot.
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Prelimnary Data Set

Table J-2

Date Time
Ammonia NH3 

(mg/L)
Total Suspended 
Solids TSS (mg/L)

Total Phosphorus as P 
(mg/L)

Chloride 
(mg/L)

Nitrate Nitrogen 
(mg/L)\

Nitrite Nitrogen 
(mg/L)

Total Kjeldahl Nitrogen 
(mg/L)

Total Nitrogen 
Calc. (mg/L)

Turbidity 
(NTU)

Electrical Conductivity 
(mhos/cm) Oil & Grease (mg/L) Iron 

(mg/L)
Lahontan Standards1 N/A 65 0.1 3.0 N/A N/A N/A 0.5 20.0 N/A 2.0 0.5

2008
10/6/2008 13:00 <0.050 28 0.064 68 0.081 <0.010 0.30 0.38 13 350 - -
11/3/2008 13:00 <0.050 32 0.13 7.5 <0.010 <0.010 1.2 - 19 100 - -
11/5/2008 12:30 <0.050 23 0.18 - <1.0 <0.010 0.63 - 30 790 - -

2009
4/22/2009 13:30 0.098 87 0.14 43 <0.010 <0.010 0.31 0.31 90 210 6.6 25
5/4/2009 10:45 <0.050 67 0.022 91 0.031 <0.010 0.91 0.94 71 340 2.2 11
5/7/2009 10:45 - - - 29 - - - - - - - -

6/15/2009 11:15 - - - - - - - - - - 13 -
8/24/2009 2 - - - - - - - - - - - 14 -
10/13/2009 14:30 0.12 52 0.25 2.7 0.017 <0.010 0.60 0.61 40 33 1.9 2.3
10/20/2009 10:30 <0.050 17 0.36 4.5 0.19 <0.010 0.54 0.73 15 39 1.7 0.5

2010
3/30/2010 3 9:50 - - - - - - - - - - - -
4/28/2010 10:00 <0.050 62 0.19 24 0.051 <0.010 0.69 0.74 54 110 4.1 2.2
10/3/2010 9:45 0.12 890 0.086 16 0.13 <0.010 3.9 4.0 340 140 4.3 27
10/4/2010 21:30 0.054 8 0.085 3.9 0.17 <0.010 0.41 0.58 9.9 35 1.2 0.41
10/17/2010 15:30 <0.050 87 0.044 8.7 0.16 <0.010 0.90 1.10 82 79 2.5 5.0

12/18/2010 3 - - - - - - - - - - - - -
2011

5/25/2011 15:50 <0.050 120 0.14 85 0.041 <0.025 0.49 0.53 130 370 2.0 13
6/28/2011 21:30 0.21 460 0.11 45 0.018 <0.010 2.4 2.4 960 910 1.2 4 150

1 Standards are maximum concentration for discharge to surface waters, effective November 30, 2008.  Suspended Sediment Limits based on the 90th Percentile of constiutent allowed in receiving waters to Lake Tahoe.
2 Not enough water collected for sample
3 Automatic Sampler did not sample storm event
4 There was insufficeient sample available to perform a spike and/or duplicate on this analytical batch. 

Heavenly Mountain Resort water year 2009 water quality monitoring data from station IN (2), California Parking Lot Filter Vault influent point two.  This station is located within the CA parking lot.
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Prelimnary Data Set

Table J-3

Date Time
Ammonia NH3 

(mg/L)
Total Suspended Solids 

TSS (mg/L)
Total Phosphorus as 

P (mg/L)
Chloride 
(mg/L)

Nitrate Nitrogen 
(mg/L)

Nitrite Nitrogen 
(mg/L)

Total Kjeldahl 
Nitrogen (mg/L)

Total Nitrogen 
Calc. (mg/L)

Turbidity 
(NTU)

Electrical Conductivity 
(mmhos/cm)

Oil & Grease 
(mg/L)

Iron 
(mg/L)

Lahontan Standards1 N/A 65 0.1 3.0 N/A N/A N/A 0.5 20.0 N/A 2.0 0.5
2008

10/6/2008 13:00 0.068 31 0.19 16 0.39 <0.010 2.40 2.8 46 190 - -
11/3/2008 13:00 0.060 66 0.14 29 0.036 <0.010 1.3 - 44 190 - -
11/5/2008 12:30 <0.050 14 0.094 - <1.0 <0.010 0.17 - 8.3 290 - -

2009
4/22/2009 13:30 0.069 42 0.14 65 0.14 <0.010 0.28 0.41 44 310 3.5 2
5/4/2009 10:45 <0.050 48 0.15 67 0.086 <0.010 0.33 0.42 39 260 4.7 3.7
5/7/2009 10:45 - - - 44 - - - - - - - -
6/15/2009 11:15 - 95 0.17 - 0.066 <0.010 1.4 1.4 50 - 5.2 3.8
8/24/2009 10:30 0.56 340 0.36 73 0.033 0.035 2.7 2.8 380 370 8.6 24
10/13/2009 14:30 0.060 33 0.17 15 0.025 <0.010 1.7 1.7 28 110 2.0 1.6
10/20/2009 10:30 <0.050 59 0.21 10 0.052 <0.010 0.66 0.71 30 70 2.7 1.5

2010
3/30/2010 10:00 0.050 1.0 0.20 560 0.084 <0.050 1.6 1.7 170 1600 7.8 7.5
4/28/2010 10:00 <0.050 39.0 0.21 30 0.13 <0.010 0.33 0.46 40 140 2.2 2.0
10/3/2010 9:45 <0.050 23.0 0.061 82 0.69 <0.010 0.24 0.93 15 380 4.1 0.96

10/4/2010 2 - - - - - - - - - - - - -
10/17/2010 2 - - - - - - - - - - - - -
12/18/2010 3:00 0.082 130 0.18 630 0.062 <0.010 1.4 1.462 120 2200 8.2 5.7

2011
5/24/2011 3 13:30 <0.050 52.0 0.12 120 0.56 <0.025 0.25 0.81 39 480 2.2 2.8
6/28/2011 21:30 0.13 81 0.16 44 0.081 <0.010 2.6 2.7 160 920 1.8 23

1 Standards are maximum concentration for discharge to surface waters, effective November 30, 2008.  Suspended Sediment Limits based on the 90th Percentile of constiutent allowed in receiving waters to Lake Tahoe.
2 Automatic Sampler did not sample storm event
3 Sample held beyond the acceptable holding time for Nitrate, Nitrite, and Turbidity

Heavenly Mountain Resort water year 2009 water quality monitoring data from station Eff (Out 1), California Parking Lot Filter Vault discharge point.  This station is located within the CA parking lot.
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Appendix J Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
Automatic Sampler Information Water Years 2006 - 2011:  Final 

Insert Date Cardno ENTRIX N-1 
Heavenly 2006-2011_Comprehensive Annual Report_FINAL_REVISED December 2013_Revised July 2014.docx 
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Appendix K Heavenly Mountain Resort Environmental Monitoring Program Comprehensive Report 
Facilities and Awareness Letter Water Years 2006 - 2011:  Final 
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