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1.0 EXECUTIVE SUMMARY 
Hart Crowser conducted two field sampling trips in the Monte Cristo Mining Area (MCMA) from July 8 

to July 10, 2013, and from August 22 to August 28, 2013. The objectives of these trips were to: 

 Characterize the physical habitat conditions of selected stream reach and riparian zones in the 

vicinity of the site; 

 Characterize and evaluate fish, macroinvertebrate, and periphyton assemblages; and 

 Characterize sediment (toxicity testing and chemical analysis) and surface water quality (chemical 

analysis). 

During these sampling trips, we characterized seven stream reaches in the upper South Fork Sauk 

River and two of the three watersheds that form its headwaters: Glacier Creek and Seventysix Gulch. 

The dual purpose of sampling was to assess impacts to surface water and sediments from discharge of 

mine tailings and adit water, and establish baseline conditions prior to the planned mine waste 

removal action by the USDA Forest Service. Ideally, these sampling locations will serve as long‐term 

aquatic stations to monitor changes following the removal action. 

Bioassessment characterization, analytical results, and sediment toxicity results (in accordance with 

the Washington Administrative Code [WAC] 173‐204‐563) are presented in this report. 

1.1 Field Work and Findings 
Salmonids were observed in five of the seven sampling reaches. Bull trout (Salvelinus confluentus) 

were the predominant species, with a school of adults observed in Monte Cristo Lake in August. No 

fish were observed in the reference location, HC‐GC‐01, which was expected because it is located 

upstream of Glacier Falls, a likely migration barrier for fish. No fish were observed in Seventysix Gulch 

at HC‐76‐02 either, which may be because of the steep slope and velocity of the confined channel at 

the time of sampling. There were no obvious fish barriers downstream of this sampling reach, but that 

should be verified in subsequent sampling. 

In general, the macroinvertebrate community at six of the seven sampling reaches scored moderately 

well using the benthic index of biotic integrity (B‐IBI) metrics, a common scoring system for assessing 

the health of aquatic systems. However, the sampling location in Monte Cristo Lake (HC‐MCL) scored 

poorly with both the B‐IBI and other metrics. The lake is an assumed settling area for contaminated 

sediment moving downstream from the mining‐impacted areas in the upper watershed near the Old 

Townsite. However, the habitat and substrate at HC‐MCL are so different from a typical stream that 

the results may underestimate the biotic integrity, as discussed further in Section 5.6. 

Periphyton communities are more difficult to assess than macroinvertebrates. There is currently no 

standard assessment similar to B‐IBI for assessing periphyton health. However, several metrics can be 

indicators of contamination or stress. All seven locations scored high for the pollution index, indicating 

the least polluted conditions. Additionally, heavy metal contamination can cause deformed or 
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abnormal cells, but virtually no abnormal diatom cells were observed. Discussions with Ecology (Chad 

Larson pers. comm. January 16, 2014), indicate the Agency is currently working on developing a 

scoring system for periphyton, which we plan to incorporate into our analysis in subsequent sampling. 

Sediment was collected for toxicity testing at each of the seven sampling reaches. Four endpoints were 

analyzed: amphipod (Hyalella azteca) for 28‐day mortality and growth, and chironomid (Chironomus 

dilutus) for 20‐day mortality and growth. Based on bioassay results, five of the seven sites met the 

criteria for sediment cleanup levels based on protection of the benthic community in freshwater 

sediment at all four endpoints (Ecology 2013; Sediment Management Standards [SMS] WAC 173‐204‐

563, Table VII). The bioassay for 20‐day chironomid mortality at HC‐76‐02 failed to meet the sediment 

cleanup objective (SCO) criteria, but the result was not statistically significant and was below the 

cleanup screening level (CSL). Additionally, the bioassay for 20‐day growth at HC‐MCL failed to meet 

the SCO, but also was not statistically significant and was below the CSL. 

For sediment chemistry, four constituents of potential concern (COPCs) were identified based on the 

analytical results, with metals concentrations generally increasing in downstream reaches. The COPCs 

include arsenic, cadmium, nickel, and silver. 

For surface water, five COPCs were identified based on the analytical results, with no obvious 

association of higher metals concentrations for reaches in close proximity to mining sites or roadways. 

The only COPC for total metals was arsenic, and it exceeded criteria for protection of human health at 

all seven locations. For dissolved metals, the COPCs include arsenic, cadmium, copper, lead, and zinc. 

Hardness, sulfate concentration, and alkalinity (in bicarbonate form) generally increased in 

downstream areas. 
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FINAL 
 
Monte Cristo Mining Area 

Aquatic Baseline Monitoring 
 

2.0 INTRODUCTION 
Hart Crowser staff conducted two sampling trips in the Monte Cristo Mining Area (MCMA) near 

Granite Falls, Washington (Figure 1), from July 8 through July 10, and August 22 through 28, 2013. Hart 

Crowser performed this investigation for the Washington State Department of Ecology (Ecology) under 

Contract No. C1100144. Work was conducted in general accordance with the Ecology Statement of 

Work (Ecology 2012) and project Sampling and Analysis Plan (SAP) prepared by Hart Crowser (Hart 

Crowser 2013a). The purpose of the sampling was to characterize baseline conditions in the South Fork 

Sauk River (SFSR) and two of its headwater tributaries, Glacier Creek and Seventysix Gulch. 

Aquatic sampling reaches were identified during a reconnaissance in October 2012 and were intended 

to coincide with surface water, pore water, and sediment sampling conducted by Cascade Earth 

Sciences (CES) as part of the Monte Cristo Mining Area Engineering Evaluation/Cost Analysis (CES 

2010). These stream reaches were identified and sampled to collect baseline information before the 

planned mine waste removal action. These sampling locations are intended to serve as long‐term 

aquatic stations to monitor changes following the mine waste removal action. 

The objectives of this investigation were to: 

 Characterize the physical habitat conditions of the stream reach (100 meters long) and riparian 

zone near the site; 

 Characterize and evaluate fish, macroinvertebrate, and periphyton assemblages; 

 Characterize surface water and sediment quality (chemical analysis); 

 Collect sediment for toxicity testing (bioassays); 

 Collect general water quality parameters at each site; and 

 Update the existing MCMA geodatabase with information gathered during this phase of the 

remedial investigation. 

A limited, early‐summer sampling effort was conducted from July 8 through 10, 2013, and a complete, 

late‐season sampling effort was conducted from August 22 through August 28, 2013. This report 

summarizes the results of both sampling trips. Table 1 summarizes activities completed during these 

sampling efforts in chronological order. Table 2 presents the project team members and their roles 

and responsibilities for this investigation. 
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Table 1 – Daily Activities Summary 

Day Activity Samples collected 

July 7  Mobilization – Michelle Havey, Beth 

Sosik, and Chris Hartman (Ecology) 

 Drove to Monte Cristo Lake (HC-MCL-01) 

 Set four minnow traps 

 Drove to Darrington to stay for the night 

None 

July 8  Picked up Old Townsite cabin key at 

Darrington Ranger Station 

 Met Jason Shira (Ecology) at Monte 

Cristo Lake 

 Sampled HC-MCL-01 

Snorkel survey and retrieved 

minnow traps; 

macroinvertebrates; periphyton; 

habitat data; surface water  

July 9  Traveled to Monte Cristo Old Townsite by 

helicopter 

 Hiked up Glacier Basin Trail 

 Located and sampled HC-GC-01 

Snorkel survey; 

macroinvertebrates; periphyton; 

habitat data; surface water  

July 10  Hiked down the South Fork Sauk River 

 Sampled HC-SFSR-03 

 Picked up from the Old Townsite 

 Demobilization 

Snorkel survey; 

macroinvertebrates; periphyton; 

habitat data; surface water  

August 22  Mobilization – Michelle Havey, Beth Sosik 

 Drove to SFSR-07, met Jason Shira 

(Ecology) 

 Sampled SFSR-07 

 Drove to Darrington to stay for the night 

Snorkel survey; 

macroinvertebrates; periphyton; 

habitat data; surface water; 

sediment 

August 23  Travelled to Old Townsite by helicopter 

 Hiked down South Fork Sauk River 

 Sampled SFSR-03 

Snorkel survey; 

macroinvertebrates; periphyton; 

habitat data; surface water; 

sediment 

August 24  Hiked up Glacier Basin Trail 

 Sampled HC-GC-01 

Snorkel survey; 

macroinvertebrates; periphyton; 

habitat data; surface water; 

sediment 

August 25  Hiked up Glacier Creek from camp 

 Sampled HC-GC-05 

Snorkel survey; 

macroinvertebrates; periphyton; 

habitat data; surface water; 

sediment 

August 26  Hiked up Silver Lake Trail 

 Sampled HC-76-02 

 Picked up from the Old Townsite 

 Stayed the night in Darrington 

Snorkel survey; 

macroinvertebrates; periphyton; 

habitat data; surface water; 

sediment 
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Day Activity Samples collected 

August 27  Drove to Monte Cristo Lake 

 Sampled HC-MCL-01 

 Drove to Darrington to stay the night 

Snorkel survey; 

macroinvertebrates; periphyton; 

habitat data; surface water; 

sediment 

August 28  Drove to HC-SFSR-09 

 Sampled HC-SFSR-09 

 Demobilization 

Snorkel survey; 

macroinvertebrates; periphyton; 

habitat data; surface water; 

sediment  

 

Table 2 – Project Team Roles and Responsibilities 

Project Role 

Personnel 

Assignment Roles/Responsibilities 

Ecology Project 

Manager 

Mary Monahan 

Ecology 

(509) 454-7840 

Client Project Manager 

Program Manager Mike Bailey 

Hart Crowser 

(206) 324-9530 

Ensures that all work is carried out in accordance 

with contractual obligations and the Delivery Order 

statement of work. Assists the Project Manager as 

needed with technical decisions and in resolving 

issues. Final reviewer. 

Project/Task Manager Michelle Havey 

Hart Crowser 

(206) 324-9530 

Overall responsibility for execution of the Work Plan. 

Coordinate with Client, Field Manager, and Program 

Manager as necessary to resolve issues. 

Corporate Health and 

Safety Officer (HSO) 

Echo Summers 

Hart Crowser 

(206) 324-9530 

Overall responsibility for review and answering 

questions regarding health and safety. 

Field Manager and 

Site Safety 

Coordinator (SSC) 

Michelle Havey 

Hart Crowser 

(206) 324-9530 

Ensures that field activities are conducted in 

accordance with project specifications. Coordinates 

field activities with Project and Program Managers. 
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2.1 Background 
The MCMA is located approximately 38 air miles east of Everett, Washington, on the steep 

mountainsides of the Cascade Range at the head of the South Fork Sauk River. The abandoned or 

inactive mine workings include about 54 mine entries, prospects, and related facilities. The principal 

commodities produced were gold and silver, with an estimated 310,000 tons of ore produced between 

1889 and the closure of the mines in 1907. 

The MCMA was discovered by Joe Pearsall and Frank Peabody during the summer of 1889. A townsite 

was quickly established, consisting of stores, hotels, a school, and a newspaper. A railroad was 

completed in 1893 to transport ore to the smelter in Everett. Mineral production flourished for a few 

years until massive floods destroyed rail access in 1897. After closure in 1907, several smaller 

companies made intermittent attempts to revive mining operations at a reduced effort until 1920 

(Woodhouse 1997). Currently, the area is a popular hiking destination during the summer, as it has an 

extensive network of trails. 

2.2 Glacier Creek Watershed 
Glacier Creek Watershed habitat is characterized by bare rock and boulder substrate that is frequently 

covered by snow and ice, with little riparian shading. The low elevation portions of the watershed 

contain forested areas with a shrub‐dominated understory. Forested vegetation is dominated by grand 

fir (Abies grandis), subalpine fir (A. lasiocarpa), and western redcedar (Thuja plicata), with understory 

vegetation consisting of blueberry and huckleberry (Vaccinium spp.), with devil’s club (Oplopanax 

horridus), vine maple (Acer circinatum), and salmonberry (Rubus spectabilis) being common near 

drainages and seeps. High‐elevation areas are dominated by rock, snow (seasonally), and ice, with 

small forested stands and low‐growing shrubs such as mountain‐heather (Phyllodoce spp. and 

Cassiope spp.), lichen, and moss. Talus slopes and rocky outcrops are common features in this 

watershed. 

Glacier Creek flows in a northerly and westerly direction into the SFSR from its headwaters (Figure 1). 

Glacier Falls is a steep, tiered cascade waterfall located approximately where the creek starts flowing 

west. The creek loses approximately 250 feet in elevation over a run of 500 feet, with the tallest drop 

estimated at 104 feet1. A waterfall of this size would likely act as a barrier to fish migration within the 

creek. Snowmelt serves as the primary water source for Glacier Creek, and approximately 20 miles of 

streams are documented in the 1,800‐acre watershed. Some of the snowmelt likely enters the creek as 

groundwater base flow and seasonal seeps. 

Mining activity in the Glacier Creek Watershed is described in the Monte Cristo Mining Area Remedial 

Investigation Phase 2 Summary Report (Hart Crowser 2012). 

                                                       
 
1 Source: http://www.waterfallsnorthwest.com/nws/falls.php?num=3612 
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2.3 Seventysix Gulch Watershed 
The Seventysix Gulch Watershed is characterized by a predominantly forested landscape interspersed 

with rock, snow, and ice. Dominant vegetation is similar to the Weden Creek and Glacier Creek 

watersheds, and consists of an overstory of Douglas fir (Pseudotsuga menziesii), true firs (Abies spp.), 

hemlock (Tsuga spp.), and cedar within an understory of shrubs. Evidence of historical timber harvest 

can be observed near established trails. High elevation areas contain a combination of forest stands, 

talus slopes, and rocky outcrops. 

Seventysix Gulch generally flows in a northerly direction into the SFSR (Figure 1). It is the smallest 

watershed at approximately 1,330 acres with 15 miles of streams. Snowmelt serves as the primary 

water source for Seventysix Gulch, which is reported to go dry during the late summer months 

(personal communication, USDA Forest Service volunteer, July 2011). Groundwater base flow and 

seasonal seepage likely contribute to surface water flows during the spring and early summer. Silver 

Lake, a popular destination for recreational users, is located just west of Seventysix Gulch Watershed, 

over Poodle Dog Pass. 

Mining activity in the Seventysix Gulch Watershed is described in the Monte Cristo Mining Area 

Remedial Investigation Phase 2 Summary Report (Hart Crowser 2012). 

2.4 Weden Creek Watershed 
Weden Creek is the third component of the SFSR headwaters, draining 31 miles of streams into the 

SFSR just upstream of Barlow Pass. The Weden Creek Watershed was not included as part of this 

investigation, so it is not discussed further in this report. In the event that future observations and 

sampling in Weden Creek are necessary to characterize water quality in the SFSR, we anticipate work 

would be similar to that discussed herein. 

3.0 SITE INVESTIGATION ACTIVITIES 
Hart Crowser characterized habitat conditions and collected baseline water and sediment quality data 

that will be used to monitor the effects of the USDA Forest Service mine waste removal action on 

water quality and aid in determining the potential need for additional remediation in the future. 

A site reconnaissance to identify aquatic sampling reaches was conducted in the fall of 2012, and 

findings from that reconnaissance are discussed in the Monte Cristo Mining Area Remedial 

Investigation Phase 3 Characterization of Aquatic Sampling Reaches Reconnaissance Report (Hart 

Crowser 2013b). Seven sampling reaches were selected based on adequate flow, habitat diversity, 

sediment availability, accessibility, and safety as determined from the reconnaissance (Figure 1): 

 Glacier Creek and Seventysix Gulch – two locations (HC‐GC‐05, HC‐76‐02) and one reference reach 

(HC‐GC‐01); 

 SFSR between the Old Townsite and Monte Cristo Lake – two locations (HC‐SFSR‐03 and 

HC‐SFSR‐07 [formerly referred to as HC‐SFSR‐07 Alt]); 
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 Monte Cristo Lake – one location (HC‐MCL); and 

 SFSR upstream of Elliot Creek – one location (HC‐SFSR‐09). 

The reference reach, HC‐GC‐01, is located in Glacier Creek, upstream of any obvious mining impacts. 

This will serve as an environmental reference, not used for comparison to the six sample locations. 

Sampling this reference reach at the same time as the sample locations will help isolate changes in 

conditions at mine‐impacted reaches from the variable effects of seasonal low or high flow. 

To examine seasonal differences, a subset of the sites (HC‐GC‐01, HC‐SFSR‐03, and HC‐MCL) was 

selected to be sampled both in early summer and late summer. The early summer sample collection 

included all sampling described below except sediment collection for chemistry and bioassays, which 

only occurred during the late‐summer sampling. 

Aquatic habitat data, fish community surveys, benthic macroinvertebrate community samples, 

periphyton community samples, sediment samples for chemical analysis and toxicity testing, and 

surface water samples were collected using a hybridized Rapid Bioassessment Protocol (RBP; EPA 

1999) and Quality Assurance Monitoring Plan for Ambient Biological Monitoring in Rivers and Streams: 

Benthic Macroinvertebrates and Periphyton (QAMP; Ecology 2010) approach. The RBP and QAMP 

both provide acceptable sampling methods for wadeable streams. Therefore, the methods most 

suitable for the conditions present at the MCMA site were selected. Since the QAMP and RBP are not 

intended for use in lakes, some procedures follow the EPA Survey of the Nation’s Lakes methods (EPA 

2012) as discussed later in this section to characterize the sampling reach in Monte Cristo Lake and 

establish a consistent baseline approach for future sampling in the lake. 

The following sections describe the sampling and data collection methods. Sample collection was 

performed in a consistent manner at all sampling locations to ensure data are representative. 

3.1 Habitat Characterization 
Habitat characterization was completed on a subset of locations in early summer, and then at all seven 

locations in late summer. For the six stream locations, sampling procedures followed protocols 

outlined in Section 5 of RBPs for Use in Streams and Wadeable Rivers (EPA 1999). Due to the unique 

habitat of the lake (an extended pool within the SFSR), it was characterized alternately using lake 

protocols (July; EPA 2012) and low‐gradient stream protocols (August; EPA 1999). 

We evaluated substrate and instream cover, water quality, channel morphology, and riparian and bank 

structure, as well as a visual habitat assessment. Stream sampling reaches (100 meters long) were 

surveyed using resource‐grade global positioning system (GPS) instruments at the upstream and 

downstream boundaries. We also documented proximity to human activities (i.e., trails, roads, or 

clear‐cuts) and readily visible impacts on the stream reach. Photographs were taken at each location 

to document vegetation, wildlife use, and other relevant site features. Survey data for each reach were 

collected on field forms included in the SAP (Hart Crowser 2013a; Appendix B). Field data sheets and 

site photographs are presented in Appendix A. The surveys were completed after all other sample 

collection so as not to disturb biota or contaminate chemistry samples. 
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3.2 Fish Community Sampling 
Fish community sampling was conducted by snorkel surveys at the seven proposed sampling locations 

(for both early summer and late summer sampling events) to count the species present and their size. 

The purpose was to assess the fish community as a way to evaluate the biological integrity of the 

stream reach. We obtained the necessary scientific collection permits from Washington Department 

of Fish and Wildlife and NOAA Fisheries/National Marine Fisheries Service to conduct the surveys, and 

fish sampling procedures (snorkel surveys) followed protocols outlined in Thurow (1994). The protocol 

for surveys involves careful, standardized field observations, species identification and abundance, and 

analysis using aggregated biological attributes or numbers (Mebane et al. 2003) of key species. For the 

lake location, we were able to snorkel all available habitat within the lake sampling reach, but we also 

set minnow traps to provide additional sampling. 

The snorkel survey protocol calls for snorkelers to begin counting fish at the downstream limit of the 

sample reach and terminate at the upstream end of the reach. We followed the protocol where 

possible; however, we modified our approach at several reaches to adapt to local conditions. Where 

the current was too strong or the water too deep, surveys were conducted by floating from the 

upstream to the downstream end of the reach. For reaches that average 5 meters wide or less, surveys 

were conducted by a single snorkeler. For reaches wider than 5 meters, two snorkelers conducted the 

survey together. In this case, the two snorkelers began at the center line of the sampling reach and 

moved shoulder to shoulder, counting all fish between them and the bank. For safety, all field team 

members were trained in snorkeling safety precautions, and a third person (trained in 

cardiopulmonary resuscitation [CPR]) was located on one of the banks during all surveys. Data was 

collected on dive tablets and transferred to the field forms at the completion of the survey. 

3.3 Benthic Macroinvertebrate Community Sampling 
Macroinvertebrate populations were sampled in both early and later summer at the selected sample 

locations described in this document. Composite sampling sites were chosen to be of similar substrate, 

gradient, depth, and cover within each sampling reach. 

Sampling procedures followed protocols outlined in Appendix C, Section C‐1 of the QAMP Ambient 

Biological Monitoring in Rivers and Streams: Benthic Macroinvertebrates and Periphyton (Ecology 

2010) as summarized below. 

Macroinvertebrates were sampled at each stream site using the D‐frame (0.3 meter x 0.3 meter, 

500 micron mesh) kick‐net method. One kick sample was collected at each of eight locations within 

the sample reach and added to form the composite sample for the site. When possible, half of the 

sample locations were approximately mid‐channel (or up to 50 centimeters deep) and the other half 

were along the margins. 

Macroinvertebrate collection at Monte Cristo Lake (HC‐MCL‐01) was conducted using a 

4‐inch‐diameter clam gun, driven 6 inches into the sediment at eight locations along the shore. The 

kick net was used as a sieve to process the corer full of sediment. The organisms in the net were then 

processed the same way as kick stations with flowing water. 
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For those kick stations with flowing water, we placed the net opening into the face of the flow and 

positioned the net securely on the stream bottom to eliminate gaps under the frame. We collected 

macroinvertebrates from a 0.09‐square‐meter quadrat directly in front of the frame mouth. Working 

from the upstream edge of the quadrat backward, we carefully picked up and rubbed cobbles directly 

in front of the net to remove attached animals. Each cobble was inspected to be sure everything had 

been dislodged and then it was set aside. If a rock was lodged in the stream bottom, we rubbed it a 

few times concentrating on any cracks or indentations. 

After all large cobbles had been removed, we used our feet to disturb the top 4 to 5 centimeters of the 

remaining finer substrate within the quadrat for 30 seconds. Then we pulled the net up out of the 

water, immersed it in the stream several times to remove fine sediment and to concentrate organisms 

at the end of the net. We removed any coarse rocks and sticks, checked them for clinging organisms, 

and placed any animals in the sample jar. We emptied the net’s contents into the sample jar and 

added enough ethanol so that the resulting sample consisted of 1/3 invertebrates and 2/3 ethanol by 

volume. Samples were collected in wide‐mouth polyethylene jars and preserved in 95 percent ethanol. 

Samples were shipped to Rhithron Associates of Missoula, Montana, for processing. 

The composite sample was analyzed for species identification and abundance, and a series of benthic 

index of biotic integrity (B‐IBI) metrics were calculated from lab results. Another metric calculated, the 

Hilsenhoff biotic index (HBI), is based on taxonomic tolerance to organic pollutants. Invertebrate 

abundance was also calculated. Typically, in montane streams of the Pacific Northwest, invertebrate 

abundance of less than 500 per square meter is considered very low, 500 to 1,000 is considered low, 

1,000 to 5,000 is considered moderate, and 5,000 to 10,000 is considered high (Wisseman 2005). 

Twelve other metrics, not part of the core B‐IBI, were calculated and evaluated based on data quartiles 

over all sites unless other means of evaluation were available.  

3.4 Periphyton Community Sampling 
Similar to the macroinvertebrates, periphyton communities were monitored in early and late summer 

at the selected baseline sampling locations. 

Sampling procedures followed protocols outlined in Appendix C, Section C‐3 of the QAMP Ambient 

Biological Monitoring in Rivers and Streams: Benthic Macroinvertebrates and Periphyton (Ecology 

2010). The procedure followed at the lake station is discussed at the end of this section. 

Periphyton sampling was performed in conjunction with macroinvertebrate sampling near, but not 

within, the macroinvertebrate quadrats. One sample was collected at each of eight locations randomly 

selected within the sample reach and combined to form a composite sample for the site. Most sites 

were primarily coarse substrate (epilithic), so the following protocol was applied. 

We carefully removed a rock from each of the eight sample locations, retaining the rock’s orientation 

as it occurred in the stream to avoid loss of periphyton. Selected rocks were relatively flat and were 

anywhere from 7.5 centimeters to 15 centimeters in diameter. When possible, the rocks were similar 

in size, depth, and exposure to sunlight. The rocks were placed in a single layer in a plastic tray, with 



Aquatic Baseline Monitoring  |  9 
 

17800‐35   
March 31, 2015 

the same orientation as they were in the stream. We attempted to process the samples out of direct 

sunlight to minimize chlorophyll degradation. 

Using a 7.5‐centimeter circle template, we scrubbed only the upper surface of each rock with a 

firm‐bristled toothbrush using a circular motion. We rinsed the sampled rock surface and toothbrush 

bristles with a rinse bottle containing distilled water. This process was repeated for each of the eight 

rocks. After sample processing was complete, we measured and recorded the total rinsate volume and 

poured the rinsate through a funnel into a 500‐milliliter (mL) Nalgene sample bottle and preserved 

with a 5 percent Lugol’s solution in the field. 

The periphyton collection at Monte Cristo Lake (HC‐MCL‐01) was similar to the other sites, except that 

periphyton was sampled by scrubbing pieces of woody debris due to the absence of rocky substrate. 

Each composite sample was subsampled in the field for chlorophyll a analysis and taxonomic 

identification. The chlorophyll a subsample was field filtered through a 47‐millimeter, 0.7‐micron filter, 

wrapped in aluminum foil, placed in a self‐sealing plastic bag and immediately put on ice. Samples 

were shipped to Rhithron Associates of Missoula, Montana, for processing. 

3.5 Sediment Sampling 
Sediment samples were collected for chemical analysis and toxicity testing (bioassay) using a stainless 

steel spoon. Because of the more stable nature of sediment chemistry, seasonal patterns in sediment 

chemistry were not anticipated; therefore, sediment samples were only collected during the late 

summer sampling trip. Sediment was collected from a minimum of three subsites within the sample 

reach, but several of the sites required more subsites to ensure an adequate sample size. Aliquots of 

the top 10 centimeters from each station subsite were composited to form the site sample. These 

aliquots were mixed thoroughly in a stainless steel bowl to produce a homogeneous sample (i.e., 

uniform in color, texture, and moisture content) prior to splitting between containers for toxicity 

testing and chemical analysis. 

Samples were packaged in coolers and shipped directly to the labs after returning to the office at the 

end of the sampling trip. The bioassay samples were submitted to Northwestern Aquatic Sciences of 

Newport, Oregon, for analysis. Laboratory results and a sediment bioassay summary are provided in 

Appendix B. The chemistry samples were submitted to Analytical Resources, Inc. of Seattle, 

Washington, for analysis. Laboratory reports are provided in Appendix C. Screening criteria from the 

State of Washington sediment management standards (SMS; Ecology 2013) are presented in Table 32.  

3.5.1 Sediment Bioassays 

Sediment quality was evaluated based on biological criteria as established in the SMS (Ecology 2013), 

which serve to confirm the designation of sediment quality (Table 4). These criteria are based on both 

the degree of biological response (a numerical comparison) and statistical significance (a statistical 

                                                       
 
2 Tables not included within the text are presented at the end of the main text. 
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comparison). As for chemical parameters, the SMS establishes the sediment cleanup objective (SCO; 

response at or below which no adverse effects are expected) and the cleanup screening level (CSL; 

response at or below which no significant adverse effects are expected) criteria for evaluating 

sediment quality. The SCO is more stringent than the CSL and allows for less biological response in the 

test treatments. 

Determination of sediment quality is based on a comparison of responses observed in the test 

treatments compared to those in the control treatment. 

The chronic 28‐day amphipod survival and growth test was conducted using Hyalella azteca, and the 

chronic 20‐day midge survival and growth test was conducted using Chironomus dilutus. Under the 

new SMS rule, a test treatment fails SCO if the mean mortality in the test sediment is greater than 15 

percent higher than the control and the difference is statistically significant (p ≥ 0.05). Tests fail the CSL 
if the test treatment mortality is 25 percent greater than the control and the difference is statistically 

significant (p ≥ 0.05). 

The amphipod 28‐day growth test is based on mean individual growth (MIG) rates as measured by ash‐

free dry weight (AFDW). A test fails SCO if the MIG in the test sediment is less than 0.75 of the control 

and if the difference is statistically significant (p ≥ 0.05). The treatments fail CSL if MIG is less than 0.60 

of the control and the difference is statistically significant (p ≥ 0.05). 

The midge 20‐day growth test is based on MIG rates as measured by AFDW. A test fails SCO if the MIG 

in the test sediment is less than 0.75 of the control and if the difference is statistically significant          

(p ≥ 0.05). The treatments fail CSL if MIG in the test sediment is less than 0.60 of the control and the 

difference is statistically significant (p ≥ 0.05). 

3.6 Surface Water Sampling 
Sampling procedures followed protocols outlined in Appendix B, Section B‐4 of the Quality Assurance 

Monitoring Plan (QAMP) Ambient Biological Monitoring in Rivers and Streams: Benthic 

Macroinvertebrates and Periphyton (Ecology 2010). 

Surface water samples were collected during both the early summer and late summer sampling 

events. For each sample, we removed the lid just before sampling to prevent contamination. In order 

to minimize suspended solids, samples were generally collected from the upstream side of sampling 

locations. 

For the early summer trip, we were unable to field filter samples collected for dissolved metals, so 

bottles were submerged in the stream to fill them and filtering was done by the lab. For the late 

summer trip, samples collected for dissolved metals were field filtered using a hand‐operated pump 

with a disposable in‐line, 0.45‐micron filter cartridge and dedicated, disposable tubing. Samples were 

collected from the filter outlet directly into pre‐preserved sample containers obtained from the 

laboratory. A minimum of 25 mL of sample water was flushed through the sampling tubing and filter 

before samples were collected. Samples for total metals analysis were collected using the same 

procedure as dissolved metals without the in‐line filter. 
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Samples were packaged in coolers and shipped directly to the labs after returning to the office at the 

end of each sampling trip. The chemistry samples were submitted to Analytical Resources, Inc. of 

Seattle, Washington, and Brooks Rand Laboratories of Seattle, Washington, for analysis. Laboratory 

reports are provided in Appendix C. The proposed surface water screening criteria for both total and 

dissolved metals are in Table 5. 

4.0 RESULTS 

4.1 HC-GC-01 
Due to time constraints from limited daylight during the October 2012 reconnaissance, we did not visit 

the reference site on that trip. Therefore, we navigated to the former CES reference location (GC‐01) 

and identified an appropriate 100‐meter sampling reach during the early summer sampling trip. 

After the helicopter dropped us off at the Old Townsite on July 9, 2013, the field team hiked up the 

Glacier Basin Trail and used a GPS to navigate to GC‐01, which was approximately 2 miles southeast of 

the Old Townsite (Figure 2). Snow was still present in the basin and a snow bridge (Photographs 1 and 

2 in Appendix A), which posed a safety hazard for snorkeling, prevented us from reaching the exact 

CES sample point. We did, however, identify a reference sample reach approximately 700 feet 

downstream of the CES sample point and immediately downstream of the snow bridge. We sampled 

this site again on August 24, 2013. Photographs 1 through 3, field data sheets, and site sketches are on 

pages A‐1 through A‐24 in Appendix A. 

First, we marked the upper and lower extent of the sampling reach with the Trimble GPS. Next, we 

completed a snorkel survey followed by surface water chemistry sampling and sediment sampling 

(August only) for chemistry and bioassay. Water quality measurements were collected using a Horiba 

multimeter. Then, we measured the length, width (average), and slope of the stream reach using a 

laser rangefinder and slope inclinometer. Finally, we collected macroinvertebrates and periphyton 

from eight locations within the reach. A summary of all detailed location information, water quality, 

and instream feature measurements are in Table 6. 

4.1.1 Habitat Characterization 
The reach habitat was predominantly a series of cascades (95 percent; Table 6) with a few small step 

pools (5 percent). The riparian zone had little to no vegetation in July (Photograph 1; Appendix A), and 

was dominated by grasses and herbaceous ground cover along the banks in August. There was no 

large woody debris (LWD) within the reach. We observed minimal aquatic vegetation (estimated 5 

percent of the reach) in the form of algae attached to some of the larger boulders. The substrate was 

dominated by boulders and cobbles (Figure 3), with very little gravel and sand. 

Based on the slope (10 percent) and the channel form, this reach can be classified as an A type stream 

(based on Rosgen 1994), which is considered high gradient. The high‐gradient habitat assessment field 

data sheet requires rating 10 habitat parameters based on four conditional categories: optimal, 

suboptimal, marginal, and poor. The conditions assessed in the field for each habitat parameter are: 
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1. Epifaunal Substrate/Available Cover: Marginal (July and August) 

2. Embeddedness: Optimal (July and August) 

3. Velocity/Depth Regime: Marginal (July and August) 

4. Sediment Deposition: Optimal (July and August) 

5. Channel Flow Status: Marginal (July) / Suboptimal (August) 

6. Channel Alteration: Optimal (July and August) 

7. Frequency of Riffles (or bends): Optimal (July and August) 

8. Bank Stability (each bank scored separately): Marginal (July) / Optimal (August) 

9. Vegetative Protection (by bank): Poor (July) / Optimal (August) 

10. Riparian Vegetative Zone Width (by bank): Poor (July) / Optimal (August) 

This site scored 115 out of 200 in July 2013, and 163 out of 200 in August 2013. This seasonal score 

difference is largely attributed to the absence of any riparian vegetation in July due to the deep snow. 

4.1.2 Fish 
The snorkel survey was conducted from the downstream end of the reach to the upstream end on 

both trips. This reach had several wetted channels, which increased the time required to complete a 

thorough snorkel survey. However, no fish were observed at this site in either July or August (Table 7). 

4.1.3 Macroinvertebrates 

HC‐GC‐01 had fair biotic integrity according to B‐IBI metrics, with a score of 36 in both July and August 

(Table 8). Invertebrate abundance at HC‐GC‐01 was low in July (505.6 per square meter; Table 9) and 

moderate in August (1,400 per square meter). The HBI rated the site as having excellent biotic integrity 

in both sampling events (Table 9). 

Outside of the core ten B‐IBI metrics, scraper and shredder richness at this site was low to moderate 

(Table 9). Ephemeroptera, Plecoptera, and Trichoptera (EPT) and predator richness were very low in 

July, and remained low in August. Scraper, shredder, EPT, and predator richness metrics are generally 

high in montane areas with high biological integrity. In addition, they are generally higher in upstream 

reaches relative to downstream. Certain taxa can be categorized by their intolerance to warm water, 

low dissolved oxygen, fine sediment, and fouling by filamentous algae; an increase of intolerant taxa 

indicates better water quality. The site had very high proportion of intolerant taxa to total taxa 

composition in July and a moderately high proportion in August. 

4.1.4 Periphyton 
Areal chlorophyll a biomass was below detectable limits in July, but by August had increased to 5.04 

milligrams per square meter (Table 10). Overall, periphyton density at HC‐GC‐01 was 18,624 cells per 

square centimeter in July, increasing almost 20‐fold to 334,093 cells per square centimeter in August. 

In July, diatom taxa were predominant at 80 percent, while the remaining 20 percent were 

non‐diatom taxa in the phylum Cyanophyta. In August, the composition switched, and only 16.3 
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percent were diatom taxa, while the remaining 83.7 percent were non‐diatom taxa in the phyla 

Chlorophyta and, to a lesser extent, Cyanophyta and Chrysophyta. 

Community Structure 

Shannon’s H is an index of diversity that accounts for both total abundance and proportion of the 

species present; larger values indicate higher diversity. Shannon’s H measure of diatom diversity was 

3.575 in July, and decreased to 2.163 in August. Diatom species richness also decreased over time (27 

in July, 17 in August). At the same time, the dominant diatom species shifted from Achnathidium 

minutissimum in July (24.5 percent) to Hannea arcus in August (52.5 percent). 

Nutrients and Sediment 

The pollution index for the site was 2.86 in July, and 2.93 in August, where a value of 1 indicates the 

most polluted conditions and 3 indicates the least polluted conditions (Table 10). Little to no (1.5 

percent in July, none in August) siltation‐tolerant taxa were present within the site; however, there 

was greater abundance in July of all motile taxa (22 percent in July, decreasing to 3.7 percent in 

August). Motile taxa are positively associated with habitats with frequent substrate disturbance. In 

July, 8.5 percent of periphyton were from a functional group that indicates nutrient rich, eutrophic 

waters (eutraphentic), while in August the percentage dropped to 2.83 percent (Table 10). 

Heterotrophic metrics also show higher abundances of periphyton that are tolerant of high organic 

nitrogen in July over August (High Organic N autotrophic; 52.5 percent and 18.3 percent, respectively). 

In July, 9 percent were tolerant to conditions involving low oxygen and decomposing organic matter 

(polysaprobous), while in August the percentage decreased to 4.8 percent. 

Metals 

Heavy metal contamination can lead to deformed or otherwise abnormal periphyton cells. No cells in 

either month were found to be abnormal. In July, 9 percent of the periphyton sampled were tolerant 

to metals; however, by August the percentage decreased to 4.5 percent. 

4.1.5 Sediment Bioassays 

Hyalella azteca 

Mortality and growth results for HC‐GC‐01 test sediment did not exceed SCO or CSL criteria (Table 11) 

and no significant difference was observed for the test sediment relative to the control, thus passing 

overall. 

Chironomus dilutus  

There was adequate growth and survival (met SCO and CSL criteria) in the HC‐GC‐01 test sediment, 

thus passing overall (Table 11). 

4.1.6 Sediment Chemistry 

Arsenic in sediment samples collected from HC‐GC‐01 in August (74 milligrams per kilogram [mg/kg]; 

Table 12) exceeded SCO criteria, but did not exceed CSL. 
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Acid volatile sulfides and sulfide were below detection limits for sediment samples. All remaining 

constituents were within detectable ranges but did not exceed applicable or relevant and appropriate 

requirements (ARAR) limits, and sediment pH was 6.5. The analytical data quality review and 

laboratory reports are provided in Appendix C. 

4.1.7 Surface Water Chemistry 

In August, chloride and fluoride were below detection limits, while sulfate was 0.8 milligrams per liter 

(mg/L; Table 13). Total alkalinity was 5.8 mg/L in the form of bicarbonate. 

Total Metals 

In both July and August, arsenic (0.8 micrograms per liter [µg/L] and 0.78 µg/L, respectively) exceeded 

minimum ARAR thresholds for protection of human health for consumption of water and organisms 

(Table 13). There are no criteria for protection of aquatic organisms for total arsenic. 

Aluminum, beryllium, cadmium, chromium, cobalt, copper, lead, nickel, selenium, silver, thallium, and 

vanadium were at or below detection limits in both July and August. Zinc was below the detection 

limits in July, but was within detectable range by August. The others were within detectable 

concentrations, but were below ARAR screening criteria. 

Dissolved Metals 

No dissolved metals exceeded ARAR criteria for protection of aquatic organisms from chronic effects 

(Table 13). 

Aluminum, beryllium, chromium, cobalt, copper, iron, lead, nickel, selenium, thallium, and vanadium 

all were at or below detection limits in both July and August. Manganese and zinc were at or below 

detection limits in July, but were within detectable range by August. Little change was seen between 

sampling events for the remaining chemicals. 

4.2 HC-GC-05 
On the morning of August 25, 2013, we hiked up the Rainy Mine Trail that heads east from the Old 

Townsite campground and arrived at the reach (Figure 2). One team member conducted the snorkel 

survey shortly after arriving on site. At the same time, rocks were collected for periphyton and 

locations flagged for kick‐net samples. Then, sediment was collected from several subsites and 

periphyton was processed while another team member collected macroinvertebrates. Finally, surface 

water samples were collected and habitat assessment forms completed. A summary of all detailed 

location information, water quality, and instream feature measurements is in Table 6. Photographs 4 

through 7 and field data sheets are on pages A‐25 through A‐36 in Appendix A. 

4.2.1 Habitat Characterization 
The reach was a series of riffle/pool complexes (60 percent riffle, 40 percent pool; Table 6). Both banks 

have a wide band of boulders with no vegetation, indicating high flows move through this section of 

the stream (Photograph 4 in Appendix A). The riparian zone was dominated by western hemlock 
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(Tsuga heterophylla) and Pacific silver fir (Abies amabilis). There were several pieces of LWD in, across, 

and adjacent to the channel (Photograph 5 in Appendix A). It appears that active bank erosion is 

contributing to the LWD in this reach. We observed minimal aquatic vegetation (2 percent of the 

reach) in the form of attached algae on some of the larger boulders, further evidence that this is a 

dynamic and high‐energy section of the stream. The substrate was dominated by boulders and 

cobbles, with very little gravel and sand (Figure 3). 

Based on the slope (9 percent) and the channel form, this reach can be classified as an A type stream 

(based on Rosgen 1994), which is considered high gradient. The conditions assessed in the field for 

each habitat parameter are:  

1. Epifaunal Substrate/Available Cover: Optimal 

2. Embeddedness: Optimal  

3. Velocity/Depth Regime: Optimal 

4. Sediment Deposition: Optimal 

5. Channel Flow Status: Marginal 

6. Channel Alteration: Optimal 

7. Frequency of Riffles (or bends): Optimal 

8. Bank Stability (each bank scored separately): Poor (both banks) 

9. Vegetative Protection (by bank): Optimal (both banks) 

10. Riparian Vegetative Zone Width (by bank): Optimal (both banks) 

In general, this sampling reach would be considered optimal for habitat quality. This site scored 167 

out of 200 points in October 2012, and 164 out of 200 points in August 2013. This decrease was 

primarily due to a decrease in channel flow status and bank stability. 

4.2.2 Fish 
The snorkel survey was conducted from upstream to downstream. Ten fish were observed in 

HC‐GC‐05, all of which were juvenile bull trout (Salvelinus confluentus) between 0 and 250 millimeters 

(Table 7; Photograph 6 in Appendix A). In addition, a single bull trout greater than 250 millimeters was 

observed in a plunge pool just below the snorkel reach. A dead juvenile bull trout was found on a 

boulder adjacent to an isolated pool. It appeared the fish may have been stranded in a rapidly 

shrinking pool during the warm, sunny weather; it was somewhat desiccated. We preserved the 

specimen on ice and sent it to US Fish and Wildlife Service on December 10, 2013. 

4.2.3 Macroinvertebrates 

HC‐GC‐05 had good biotic integrity, with a score of 40 out of 50 over ten core metrics (Table 8). 

Invertebrate abundance was moderate when the site was sampled in August (2,283.3 per square 

meter; Table 9). The HBI rated the site as having excellent biotic integrity. 
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Outside of the core ten B‐IBI metrics, scraper and shredder richness at this site were very high, and 

EPT richness was high, all indicating high biological integrity. The site had very high proportion of 

intolerant taxa, indicating good water quality. Collector taxa tend to increase in habitats where fine 

sediment or filamentous algae dominate, and chironomid taxa often dominate impacted systems. 

HC‐GC‐05 had very low abundance in either group. During the macroinvertebrate sampling, twotailed 

frog tadpoles and one adult (Ascaphus truei) were captured and released. 

4.2.4 Periphyton 
Areal chlorophyll a biomass was 1.3 milligrams per square meter in August. Overall, periphyton density 

at HC‐GC‐05 was 85,251 cells per square centimeter (Table 10). Of this, 13 percent were diatom taxa, 

while the remaining 87 percent were non‐diatom taxa in the phylum Cyanophyta (Phormidium spp. 

and Homeothrix spp.). 

Community Structure 

Shannon’s H measure of diatom diversity was 1.0, and diatom species richness was low (10). The 

dominant diatom species was A. minutissimum (85 percent of diatoms). 

Nutrients and Sediment 

The pollution index for the site was 2.99, with 3.00 being the least polluted conditions. No siltation 

taxa were present within the site, and very few (2 percent) motile taxa were present. 

Metals 

No cells were found to be abnormal, and very few were found to be tolerant to either metals (0.33 

percent) or disturbance (0.67 percent). 

4.2.5 Sediment Bioassays 

Hyalella azteca 

Mortality and growth results for HC‐GC‐05 test sediment did not exceed SCO or CSL criteria (Table 11) 

and no significant difference was observed for the test sediment relative to the control, thus passing 

overall. 

Chironomus dilutus 

There was adequate growth and survival (met SCO and CSL criteria) in the HC‐GC‐05 test sediment, 

thus passing overall (Table 11). 

4.2.6 Sediment Chemistry 

Arsenic in sediment samples collected at HC‐GC‐05 in August exceeded ARAR limits for SCO and CSL 

(133 mg/kg observed; Table 12). Acid volatile sulfides and sulfide were detected for sediment samples 

at 2.2 mg/kg and 3.2 mg/kg, respectively. All remaining constituents were within detectable ranges 

and sediment pH was 6.34. 
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4.2.7 Surface Water Chemistry 

In August, fluoride was below detection limits, while chloride was 0.2 mg/L and sulfate was 2.0 mg/L 

(Table 13). Total alkalinity was 5.5 mg/L in the form of bicarbonate. 

Total Metals 

Arsenic (5.98 µg/L; Table 13) was the only constituent that exceeded ARAR criteria for protection of 

human health for consumption of water and organisms. 

Aluminum, beryllium, chromium, cobalt, copper, iron, lead, nickel, selenium, silver, thallium, and 

vanadium all were at or below detection limits in August for total metal water samples. The remaining 

few constituents were within the detectable range. 

Dissolved Metals 

No dissolved metals exceeded ARAR criteria for protection of aquatic organisms from chronic effects 

(Table 13). 

Aluminum, beryllium, chromium, cobalt, copper, iron, nickel, selenium, thallium, and vanadium all 

were at or below detection limits in August dissolved metal water samples. The remaining chemicals 

were all within detectable range. 

4.3 HC-76-02 
On the morning of August 26, 2013, we hiked up the Silver Lake trail from the Old Townsite and 

arrived at the reach (Figure 2). All three team members walked along the bank to the downstream end 

of the reach. One team member snorkeled while the other two collected rocks for periphyton and 

flagged those locations for kick‐net sampling. Next, sediment was collected, periphyton processed, and 

macroinvertebrates collected. Finally, surface water samples were collected and habitat assessment 

forms completed. A summary of all detailed location information, water quality, and instream feature 

measurements is in Table 6. Photographs 8 through 11 and field data sheets for this site are on pages 

A‐37 through A‐48 in Appendix A. 

4.3.1 Habitat Characterization 
The stream is confined in a narrow valley with steep hillsides and a forested riparian zone (see 

Photographs 10 and 11 in Appendix A). The riparian vegetation was dominated by silver fir, 

salmonberry, and huckleberry. There was LWD across the channel and along the bank in several places 

(Photograph 10 in Appendix A). A notable amount of moss was present on top of boulders and along 

the banks (Photograph 11 in Appendix A), but no algae was observed on the submerged cobbles. The 

substrate was dominated by boulders, with some cobbles, gravel, and a small deposit of sand in a pool 

at the downstream end of the reach (Figure 3). 

Based on the slope (13 percent) and the channel form, this reach can be classified as an Aa+ type 

stream (based on Rosgen 1994), which is considered high gradient. The conditions assessed in the field 

for each habitat parameter are:  
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1. Epifaunal Substrate/Available Cover: Optimal 

2. Embeddedness: Optimal  

3. Velocity/Depth Regime: Optimal 

4. Sediment Deposition: Optimal 

5. Channel Flow Status: Marginal 

6. Channel Alteration: Optimal 

7. Frequency of Riffles (or bends): Optimal 

8. Bank Stability (each bank scored separately): Suboptimal/Optimal (right/left bank) 

9. Vegetative Protection (by bank): Optimal (both banks) 

10. Riparian Vegetative Zone Width (by bank): Optimal (both banks) 

In general, this sampling reach would be considered optimal for habitat quality. This site scored 185 

out of 200 points in October 2012, and 179 out of 200 points in August 2013. This decrease is primarily 

due to a decrease in channel flow status. 

4.3.2 Fish 
The snorkel survey was conducted from downstream to upstream. No fish were observed at this site in 

August (Table 7). 

4.3.3 Macroinvertebrates 

HC‐76‐02 had fair biotic integrity, with a score of 36 out of 50 over ten core metrics (Table 8). 

Invertebrate abundance was low when the site was sampled in August, with 683.3 invertebrates per 

square meter (Table 9). The HBI rated it as having excellent biotic integrity. 

Outside of the core ten B‐IBI metrics, scraper, shredder, EPT, and predator richness at this site were 

moderately high (Table 9), indicating higher biological integrity. The site had high proportion of 

intolerant taxa, an indicator of good water quality. Parasitic taxa (Oreogeton spp.) were also present at 

this site. During the macroinvertebrate sampling, a tailed frog tadpole was captured and released, and 

another was observed in a pool during surface water sampling. 

4.3.4 Periphyton 
Areal chlorophyll a biomass was 4.31 milligrams per square meter in August. Periphyton density at 

HC‐76‐02 was 35,521 cells per square centimeter (Table 10), of which 10 percent were diatom taxa, 

while the remaining 90 percent were non‐diatom taxa in the phyla Chlorophyta (Stigeoclonium spp.) 

and, to a lesser extent, Cyanophyta. 

Community Structure 

Shannon’s H measure of diatom diversity was 1.5, and diatom species richness was 16. The dominant 

diatom species was A. minutissimum (78 percent of diatoms). 
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Nutrients and Sediment 

The pollution index for the site was 2.95. Very few siltation taxa (1 percent) were present within the 

site, and very few motile taxa (2.7 percent) were present. 

Metals 

No cells were found to be abnormal, and very few were found to be tolerant of either metals (1.3 

percent) or disturbance (0.3 percent). 

4.3.5 Sediment Bioassays 

Hyalella azteca 

Mortality and growth results for HC‐76‐02 test sediment did not exceed SCO or CSL criteria (Table 11) 

and no significant difference was observed for the test sediment relative to the control, thus passing 

overall. 

Chironomus dilutus 

Test sediment from HC‐76‐02 failed the SCO criteria for the 20‐day mortality test (15 percent SCO; 

16.25 percent observed value; Table 8), but was still well below the CSL criteria (25 percent CSL). The 

difference was found to be statistically significant (p = 0.56). HC‐76‐02 passed the 20‐day growth test. 

4.3.6 Sediment Chemistry 

Arsenic in sediment samples collected from HC‐76‐02 in August (250 mg/kg; Table 12) exceeded ARAR 

limits for both SCO and CSL. 

Acid volatile sulfides and sulfide were below detection limits for sediment samples. All remaining 

constituents were within detectable ranges and sediment pH was 6.46. 

4.3.7 Surface Water Chemistry 

In August, fluoride was below detection limits, while chloride was at 0.1 mg/L and sulfate was at a 

concentration of 1.4 mg/L (Table 13). Total alkalinity was 8.2 mg/L in the form of bicarbonate. 

Total Metals 

Arsenic (9.41 µg/L) exceeded the ARAR criteria for protection of human health for consumption of 

water and organisms. 

Aluminum, beryllium, chromium, cobalt, iron, nickel, selenium, silver, thallium, and vanadium were at 

or below detection limits in August for total metal water samples. All other constituents were within 

the detectable range. 

Dissolved Metals 

Zinc (68 µg/L) exceeded ARAR criteria for protection of aquatic organisms from both chronic and acute 

effects (Table 13). 
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Aluminum, beryllium, chromium, cobalt, selenium, thallium, and vanadium all were at or below 

detection limits in August dissolved metal water samples. The remaining constituents were all within 

detectable ranges. 

4.4 HC-SFSR-03 
On the morning of July 10, 2013, the field team hiked north along the old US Forest Service road from 

the Old Townsite to HC‐ SFSR‐03 (Figure 2). The sampling reach is located downstream of the Silvertip 

Campground and just upstream of the Hap’s Hill Campground and an eroding slope of the Forest 

Service road (Photograph 13; Appendix A). The channel was greater than 5 meters wide with a swift 

flow, so two snorkelers conducted the survey floating from upstream to downstream. Then, rocks 

were collected for periphyton and macroinvertebrates were collected. Finally, surface water samples 

were collected and habitat assessment forms completed. This site was sampled again on August 23, 

2013; sediment was collected on that trip in addition to all of the samples mentioned above. A 

summary of all detailed location information, water quality, and instream feature measurements are 

in Table 6. Photographs 12 through 20 and field data sheets are on pages A‐49 through A‐76 in 

Appendix A. 

4.4.1 Habitat Characterization 
The reach was a series of pools and riffles (50 percent each). The riparian zone was dominated by 

deciduous trees and shrubs: red alder (Alnus rubra) and Sitka willow (Salix sitchensis). There was LWD 

in the upstream portion of the reach along the left bank (Photograph 12 in Appendix A) and in the pool 

on the right bank in the downstream portion of the reach. There was a notable amount of aquatic 

vegetation (30 percent of the reach in July; 50 percent in August; Photograph 18 in Appendix A) in the 

form of algae attached to the submerged cobbles. The substrate was dominated by cobbles, followed 

by gravel and sand (Figure 3). Boulders along the margins of the wetted channel were a large 

component of the substrate in July (35 percent; page A‐54 in Appendix A), but water levels dropped by 

August so the boulders were no longer considered part of the wetted substrate. 

Based on the slope (3 percent) and the channel form, this reach can be classified as a B type stream 

(based on Rosgen 1994), which is considered high gradient. The conditions assessed in the field for 

each habitat parameter are listed below:  

1. Epifaunal Substrate/Available Cover: Optimal 

2. Embeddedness: Optimal  

3. Velocity/Depth Regime: Optimal/Suboptimal (July/August 2013) 

4. Sediment Deposition: Suboptimal/Marginal (July/August 2013) 

5. Channel Flow Status: Marginal 

6. Channel Alteration: Optimal 

7. Frequency of Riffles (or bends): Optimal 

8. Bank Stability (each bank scored separately): Optimal (both banks) 
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9. Vegetative Protection (by bank): Optimal (both banks, July 2013); Suboptimal/Optimal 

(Right/Left banks, August 2013) 

10. Riparian Vegetative Zone Width (by bank): Optimal (both banks, July 2013); 

Suboptimal/Optimal (Right/Left banks, August 2013) 

In general, this sampling reach would be considered optimal for habitat quality. In fact, there was a 

flag on the right bank in the upstream portion of the sample reach marking a bull trout redd that had 

been identified on October 23, 2012 (Hart Crowser 2013b; Photograph 19, Appendix A). This site 

scored 181 out of 200 points in October 2012, 179 out of 200 points in July 2013, and 161 out of 200 

points in August 2013. This decrease may be attributed to decreased velocity/depth regime and 

increased sediment deposition due to seasonal changes. 

4.4.2 Fish 
The snorkel survey was conducted from upstream to downstream on both trips. Seven fish (four 

species) were observed in July 2013, and six fish (two species) observed in August (Table 7). The 

species seen in July were bull trout, rainbow trout (Oncorhynchus mykiss), cutthroat trout 

(Oncorhynchus clarki), and an unidentified salmonid species (family Salmonidae), while in August only 

bull trout and unidentified salmonids were observed. Bull trout were the most frequently seen species 

in both months (Photographs 16 and 19 in Appendix A); four individuals were observed each time. In 

July, the individuals were all between 51 and 200 millimeters in length; by August the individuals were 

larger, all between 100 and 250 millimeters. Single cutthroat trout and rainbow trout were observed in 

July but neither species were present in August. One unidentified salmonid individual was observed in 

July and two were observed in August. 

4.4.3 Macroinvertebrates 

HC‐SFSR‐03 had good biotic integrity in July, with a score of 38 out of 50 over ten core metrics. In 

August, the score dropped to 32 out of 50, and the rating dropped to fair (Table 8). The HBI rated the 

site as having excellent biotic integrity in July, but by August the rank decreased to very good integrity 

(Table 9). Invertebrate abundance was moderate when the site was sampled in July (1,944.4 per 

square meter), but increased to high levels when sampled again in August (5,572.9 per square meter). 

The site had a high proportion of intolerant taxa in July (42.9 percent) and moderately high proportion 

in August (33.8 percent; Table 9). These are indicators of good water quality. Parasites (Oreogeton 

spp.) were present within the site, and relative abundances of chironomid and collector taxa were 

both very high. During the macroinvertebrate sampling in July, a tailed frog tadpole (Photograph 17 in 

Appendix A) was captured and released. 

4.4.4 Periphyton 
Areal chlorophyll a biomass was 2.99 milligrams per square meter in July. By August, the biomass had 

increased to 4.43 milligrams per square meter. Overall, periphyton density at HC‐SFSR‐03 was 767,261 

cells per square centimeter in July, decreasing to 235,017 cells per square centimeter in August 

(Table 10). Two percent belonged to diatom taxa in July, while the remaining 98 percent were non‐

diatom taxa in the phylum Cyanophyta (mainly Phormidium spp.), as well as Chlorophyta to a lesser 
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extent. In August, 6.3 percent belonged to diatom taxa, while the remaining 93.7 percent were 

non‐diatom taxa in the phylum Cyanophyta (mainly Phormidium spp.). 

Community Structure 

Shannon’s H measure of diatom diversity was 2.0 in July, and decreased to 1.6 in August. Diatom 

species richness also decreased over time (26 in July, 14 in August). At the same time, the dominance 

of the diatom species A. minutissimum increased from 59.3 percent in July to 73.8 percent in August). 

Nutrients and Sediment 

In July, 2.8 percent were tolerant of low‐oxygen conditions and decomposing organic matter 

(polysaprobic; Table 10), which increased to 8 percent in August. The pollution index for the site was 

2.96 in July, but decreased slightly to 2.87 in August. Little to no siltation taxa (0.3 percent in July, none 

in August) were present within the site, and very few motile taxa (1 percent in July, 0.7 percent in 

August) were present. 

Metals 

No cells in either month were found to be abnormal. In July, only 3.7 percent were found to be 

tolerant to metals; however, the percentage increased to 12.7 percent by August. Similarly, the 

presence of disturbance taxa increased between July and August sampling (0 to 1.5 percent, 

respectively). 

4.4.5 Sediment Bioassays 

Hyalella azteca 

Mortality and growth results for HC‐SFSR‐03 test sediment did not exceed SCO or CSL criteria 

(Table 11) and no significant difference was observed for the test sediment relative to the control, thus 

passing overall. 

Chironomus dilutus 

There was adequate growth and survival (met SCO and CSL criteria) in the HC‐SFSR‐03 test sediment, 

thus passing overall. 

4.4.6 Sediment Chemistry 

Arsenic in sediment samples taken in August from HC‐SFSR‐03 (219 mg/kg; Table 12) exceeded ARAR 

limits for SCO and CSL.  

Acid volatile sulfides and sulfide were below detection limits for sediment samples. All remaining 

constituents were within detectable range; sediment pH was 6.42. 

4.4.7 Surface Water Chemistry 

In August, fluoride was below detection limits, while chloride was at a concentration of 0.2 mg/L and 

sulfate at 2.3 mg/L (Table 13). Total alkalinity was 6.3 mg/L in the form of bicarbonate. 
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Total Metals 

In both July and August, arsenic (7.92 µg/L and 8.83 µg/L, respectively) exceeded the lowest ARAR for 

protection of human health for consumption of water and organisms. 

Aluminum, beryllium, chromium, cobalt, lead, nickel, selenium, silver, thallium, and vanadium all were 

at or below detection limits in both July and August for total metal water samples. Manganese was 

below detection limits in July, but by August had increased to within detectable range. Iron was above 

detectable limits in July, but was below the detectable range by August. Antimony, cadmium, mercury, 

and zinc showed an increase in concentration between July and August. 

Dissolved Metals 

No dissolved metals exceeded ARAR criteria for protection of aquatic organisms from chronic effects 

(Table 13). 

Aluminum, beryllium, chromium, cobalt, copper, iron, nickel, selenium, thallium, and vanadium all 

were at or below detection limits in both July and August dissolved metal water samples. Lead and 

manganese were at or below detection limits in July, but by August had increased to within detectable 

range. There was generally an increase in concentration between months in the remaining chemicals: 

antimony, barium, calcium, magnesium, potassium, sodium, zinc, and calcium carbonate. 

4.5 HC-SFSR-07 
On the morning of August 22, 2013, we drove over Barlow Pass on the Mountain Loop Highway to the 

bridge just northeast of the pass and arrived at the stream bank by mid‐morning (Figure 4). Because 

the channel was greater than 5 meters wide, two team members conducted the snorkel survey. Then, 

rocks were collected for periphyton and macroinvertebrates were collected while the third team 

member collected surface water. Finally, sediment samples were collected and habitat assessment 

forms completed. A summary of all detailed location information, water quality, and instream feature 

measurements are in Table 6. Photographs 21 through 26 and field data sheets are on pages A‐77 

through A‐90 in Appendix A. 

4.5.1 Habitat Characterization 
The reach consisted of a large run (70 percent of the reach) with some riffles and pools (20 and 10 

percent, respectively). The riparian zone was densely forested, dominated by western hemlock, with 

red alder, western redcedar, and subalpine fir (Photograph 24 in Appendix A). There were a couple of 

pieces of LWD within the reach (Photographs 25 and 26 in Appendix A) and minimal aquatic vegetation 

(1 percent of the reach) was observed in the form of attached algae on some of the larger boulders. 

The substrate was dominated by boulders and cobbles, with some gravel (Figure 3). 

Based on the slope (4 percent) and the channel form, this reach can be classified as an A type stream 

(based on Rosgen 1994), which is considered high gradient. The conditions assessed in the field for 

each habitat parameter are listed below: 

1. Epifaunal Substrate/Available Cover: Suboptimal 
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2. Embeddedness: Optimal  

3. Velocity/Depth Regime: Suboptimal 

4. Sediment Deposition: Optimal 

5. Channel Flow Status: Suboptimal 

6. Channel Alteration: Optimal 

7. Frequency of Riffles (or bends): Optimal 

8. Bank Stability (each bank scored separately): Optimal (both banks) 

9. Vegetative Protection (by bank): Optimal (both banks) 

10. Riparian Vegetative Zone Width (by bank): Optimal (both banks) 

In general, this sampling reach would be considered optimal for habitat quality. This site scored 170 

out of 200 points in October 2012, and 174 out of 200 points in August 2013. 

4.5.2 Fish 
The snorkel survey was conducted by two snorkelers from upstream to downstream. A total of 79 fish 

(four species) were observed in August 2013 (Table 7). The species seen were bull trout, rainbow trout, 

cutthroat, and an unidentified salmonid species (Photographs 21 and 22 in Appendix A). Rainbow trout 

were the most frequently seen species with 70 individuals observed. Most of the rainbow trout were 

juveniles less than 250 millimeters, though three individuals greater than 250 millimeters were 

recorded. Five bull trout were observed, all of which were juveniles less than 120 millimeters. A single 

cutthroat trout and three unidentified salmonid individuals were also observed. 

4.5.3 Macroinvertebrates 

HC‐SFSR‐07 had excellent biotic integrity, with a score of 46 out of 50 over ten core metrics (Table 8). 

In addition, the HBI rated it as having excellent biotic integrity. However, invertebrate abundance was 

very low when the site was sampled in August (268.1 per square meter; Table 9). Outside of the core 

ten B‐IBI metrics, scraper and shredder richness at this site were low. These metrics generally score 

lower in downstream reaches, but this may also be a result of the proximity of this site to the road and 

indicates lower biological integrity. However, the site scored high in nearly every other metric. 

4.5.4 Periphyton 
Areal chlorophyll a biomass was 2.39 milligrams per square meter in August. Overall, periphyton 

density at HC‐SFSR‐07 was 85,074 cells per square centimeter (Table 10). Of this, 52 percent were 

diatom taxa, while the remaining 48 percent were non‐diatom taxa in the phylum Cyanophyta (mainly 

Homeothrix spp.). 

Community Structure 

Shannon’s H measure of diatom diversity was low (0.6), as was diatom species richness (12). The 

dominant diatom species was A. minutissimum (93.33 percent of diatoms). 
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Nutrients and Sediment 

The pollution index for the site was 2.99. No siltation taxa were present within the site, and very few 

motile taxa (1 percent) were present. 

Metals 

No cells were found to be abnormal, and very few were found to be tolerant to metals (0.5 percent) or 

disturbance (1.17 percent). 

4.5.5 Sediment Bioassays 

Hyalella azteca 

Mortality and growth results for HC‐SFSR‐07 test sediment did not exceed SCO or CSL criteria 

(Table 11) and no significant difference was observed for the test sediment relative to the control, thus 

passing overall. 

Chironomus dilutus 

There was adequate growth and survival (met SCO and CSL criteria) in the HC‐SFSR‐07 test sediment, 

thus passing overall. 

4.5.6 Sediment Chemistry 

Arsenic in sediment samples collected at HC‐SFSR‐07 in August (464 mg/kg; Table 12) exceeded ARAR 

limits for SCO and CSL. Silver (3.5 mg/kg) also exceeded ARAR limits for both SCO and CSL. Nickel 

(76 mg/kg) exceeded ARAR limits for SCO, but was below the CSL. 

Acid volatile sulfides concentration was below the detection limit, but sulfide was detected 

(1.65 mg/kg) for sediment samples.  All remaining constituents were within detectable range and 

sediment pH was 6.54. 

4.5.7 Surface Water Chemistry 

In August, fluoride was below detection limits, while chloride was at 0.3 mg/L and sulfate was at a 

concentration of 1.9 mg/L (Table 13). Total alkalinity was 10.4 mg/L in the form of bicarbonate. 

Total Metals 

Arsenic (8.93 µg/L; Table 13) exceeded ARAR criteria for protection of human health for consumption 

of water and organisms. 

Aluminum, beryllium, chromium, cobalt, lead, nickel, selenium, thallium, and vanadium were at or 

below detection limits in August for total metal water samples. The remaining constituents were 

within the detectable range. 

Dissolved Metals 

No dissolved metals exceeded ARAR criteria for protection of aquatic organisms from chronic effects 

(Table 13). 



26  |  Aquatic Baseline Monitoring 

 

17800‐35   
March 31, 2015 

Aluminum, beryllium, chromium, cobalt, copper, iron, lead, nickel, selenium, thallium, and vanadium 

all were at or below detection limits in August dissolved metal water samples. The remaining 

constituents were all within detectable range. 

4.6 HC-MCL 
We arrived at the HC‐MCL location (Figure 4) on the evening of July 7, 2013, and set four minnow traps 

baited with salmon roe. Two traps were set near a submerged log near the road in the slack side 

channel, one in a narrow channel to the main stream and one on the right bank of the main stream, 

immediately upstream of the narrow channel. We arrived back at HC‐MCL by mid‐morning on July 8, 

2013, and retrieved the minnow traps. Three team members conducted a snorkel survey of the slack 

channel and then the main stream channel. Then we collected macroinvertebrates and submerged 

wood for periphyton sampling. Periphyton was processed while surface water samples were collected. 

Finally, habitat assessment forms were completed. This site was sampled again on August 27, 2013; 

sediment was collected on that trip in addition to all of the samples mentioned above. A summary of 

all detailed location information, water quality, and instream feature measurements are in Table 6. 

Photographs 27 through 33 and field data sheets are on pages A‐91 through A‐120 in Appendix A. 

4.6.1 Habitat Characterization 
The reach consisted of a run at the upstream end (15 percent of the reach) and a large pool for the 

remainder of the reach (85 percent). As shown in Photographs 27 and 29 (Appendix A), the riparian 

zone was dominated by shrubs: black twinberry (Lonicera involucrata), vine maple, willow (probably 

Scouler’s willow; Salix scouleriana), and western redcedar. There was a large amount of submerged 

woody debris (Photograph 28 in Appendix A) and some rooted emergent aquatic vegetation (5 percent 

of the reach) in the form of scouring‐rush (horsetail; Equisetum hyemale) along the right bank. The 

substrate consisted largely of silt with some sand and clay (Figure 3). 

Based on the slope (<1 percent) and the channel form, this reach can be classified as a DA type stream 

(based on Rosgen 1994), which is considered low gradient. The conditions assessed in the field for 

each habitat parameter are listed below:  

1. Epifaunal Substrate/Available Cover: Optimal 

2. Pool Substrate Characterization: Suboptimal 

3. Pool Variability: Optimal 

4. Sediment Deposition: Marginal 

5. Channel Flow Status: Suboptimal 

6. Channel Alteration: Optimal 

7. Channel Sinuosity: Marginal 

8. Bank Stability (each bank scored separately): Suboptimal/Optimal (right/left banks) 

9. Vegetative Protection (by bank): Optimal (both banks) 

10. Riparian Vegetative Zone Width (by bank): Optimal (both banks) 
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In general, this sampling reach would be considered marginal for habitat quality. This site scored 121 

out of 200 points in October 2012, and 153 out of 200 points in August 2013. Lake physical habitat 

characterization forms (from EPA 2012) were completed for each bank in July, so there are no scores 

from the low‐gradient habitat assessment for that sampling trip. It was determined after the July trip 

that HC‐MCL did not meet the criteria for a lake, so the low‐gradient stream forms were used in 

August and will be used in subsequent monitoring years. 

4.6.2 Fish 
The snorkel survey was conducted by two to three people from upstream to downstream on both 

trips. A total of three fish (rainbow trout and unidentified salmonid) were observed in July 2013, while 

67 fish (bull trout, rainbow trout, and unidentified salmonid) were observed in August (Table 7). Bull 

trout were the most frequently seen species in August; 57 adults were observed migrating upstream 

to spawn (Photograph 31 in Appendix A). In July, two juvenile rainbow trout in the 80 to 100 millimeter 

size class were observed. Nine rainbow trout were recorded in August, all of which were juveniles less 

than 150 millimeters. In July, a single unidentified salmon was captured in a minnow trap, while in 

August, a single unidentified salmonid individual was observed on the snorkel survey. 

4.6.3 Macroinvertebrates 

HC‐MCL had poor biotic integrity in July, with a score of 22 out of 50 over ten core metrics. In August, 

the score remained at 22 out of 50 (Table 8). Invertebrate abundance was extremely low when the site 

was sampled in July (185 per square meter), and remained very low when sampled again in August 

(323.8 per square meter; Table 9). In July, the HBI rated the site as having fair biotic integrity. By 

August, the rating had improved to good. 

This site performed poorly in the other metrics that were not part of the core B‐IBI. Scraper, shredder, 

EPT, and predator richness at this site were extremely low relative to other sites in both sampling 

events (Table 9). No intolerant taxa were present in either July or August. The proportion of collector 

taxa was very high, and proportion of chironomid taxa was also high. 

In July, a large number of casemaker caddisflies (order Tricoptera; 50 and 75 individuals) were 

observed in the two minnow traps deployed in the slack channel. Additionally, they were observed on 

the horsetail during the snorkel survey in July. Only 5 to 10 caddisflies were observed in the slack 

channel minnow traps in August. 

4.6.4 Periphyton 
During the snorkel survey, thick mats of algae or cyanobacteria were observed in the large slack 

channel adjacent to HC‐MCL (Photograph 30 in Appendix A). Areal chlorophyll a biomass was 0.35 

milligrams per square meter in July. By August, the value had increased to 1.46 milligrams per square 

meter. Overall, periphyton density at HC‐MCL was 8,832 cells per square centimeter in July, increasing 

to 111,659 cells per square centimeter by August (Table 10). In July, only 30 percent were diatom taxa, 

while the remaining 70 percent were non‐diatom taxa in the phylum Cyanophyta (mainly Homeothrix 

spp.). By August, diatom taxa comprised 46 percent of the periphyton community, while the remaining 
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54 percent were non‐diatom taxa in the phyla Cyanophyta (mainly Phormidium spp.) and to a lesser 

extent Chlorophyta. 

Community Structure 

Shannon’s H measure of diatom diversity was 2.9 in July, and decreased to 1.7 in August. Diatom 

species richness remained roughly the same between sampling events (35 in July, 31 in August). At the 

same time, the dominance of the diatom species A. minutissimum increased from 55.7 percent in July 

to 77.3 percent in August. 

Nutrients and Sediment 

The pollution index for the site was 2.89 in July, and increased to 2.956 in August. Few siltation taxa 

were present within the site, but a decrease was seen between July and August (2.2 percent and 0.7 

percent respectively). Similarly, the abundance of all motile taxa decreased from 10.5 percent in July 

to 4.2 percent in August). 

Metals 

No abnormal cells were found in either month. In July 7.3 percent were found to be tolerant to metals 

but the percentage decreased to 3.5 percent by August. 

4.6.5 Sediment Bioassays 

Hyalella azteca 

Mortality and growth results for HC‐MCL test sediment did not exceed SCO or CSL criteria (Table 11) 

and no significant difference was observed for the test sediment relative to the control, thus passing 

overall. 

Chironomus dilutus 

Test sediment from HC‐MCL passed the mortality test, but failed to meet the SCO criteria for the 

20‐day growth test (0.75 SCO; 0.72 observed value); it was also well below the CSL growth criteria 

(0.6 CSL). The difference was found to be statistically significant (p = 0.057). 

4.6.6 Sediment Chemistry 

Several chemicals in sediment samples taken in August from HC‐MCL exceeded ARAR criteria. Arsenic 

(743 mg/kg; Table 12) and silver (3.4 mg/kg) exceeded ARAR limits for both SCO and CSL. Cadmium 

(2.3 mg/kg) and nickel (80 mg/kg) exceeded ARAR limits for SCO, but were below the CSL. 

Acid volatile sulfides and sulfide were detected for sediment samples at 3.26 mg/kg and 4 mg/kg, 

respectively. All remaining constituents were within detectable range but did not exceed any screening 

criteria; sediment pH was 5.84. 

4.6.7 Surface Water Chemistry 

In August, fluoride was below detection limits, while chloride was at a concentration of 0.3 mg/L and 

sulfate measured 2.1 mg/L (Table 13). Total alkalinity was 11.3 mg/L in the form of bicarbonate. 
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Total Metals 

In both July and August, arsenic (11.8 µg/L in July and 30.4 µg/L in August; Table 13) exceeded ARAR 

criteria for protection of human health for consumption of water and organisms. 

Aluminum, beryllium, chromium, cobalt, nickel, selenium, thallium, and vanadium all were at or below 

detection limits in both July and August for total metal water samples. Nickel, thallium, zinc and 

calcium carbonate all were below detection limits in July, but had increased to within detectable 

ranges by August. Aluminum was above detectable limits in July (40 µg/L), but below the detectable 

range by August. All other constituents were within the detectable range but did not exceed any 

screening criteria. 

Dissolved Metals 

No dissolved metals exceeded ARAR criteria for protection of aquatic organisms from chronic effects 

(Table 13). 

Aluminum, beryllium, chromium, cobalt, nickel, selenium, thallium, and vanadium all were at or below 

detection limits in both July and August dissolved metal water samples. Iron, lead, zinc, and calcium 

carbonate were at or below detection limits in July but by August had increased to within detectable 

range. Copper was above the detection limit in July (0.5 µg/L), but had decreased below the detectable 

range by August. There was a general increase in concentration between the two sampling events for 

the remaining constituents. 

4.7 HC-SFSR-09 
On the morning of August 28, 2013, we drove to HC‐SFSR‐09, downstream of Monte Cristo Lake and 

upstream of the confluence with Elliot Creek (Figure 4). The channel was wider than five meters and 

flow was elevated due to heavy rain the previous night, so two people conducted the snorkel survey 

from downstream to upstream. Then, rocks were collected for periphyton sampling and locations 

were flagged for kick‐net samples. Then, sediment was collected while macroinvertebrates were 

collected and periphyton was processed. Finally, surface water samples were collected and habitat 

assessment forms completed. A summary of all detailed location information, water quality, and 

instream feature measurements are in Table 6. Photographs 34 through 37 and field data sheets are 

on pages A‐121 through A‐131 in Appendix A. 

4.7.1 Habitat Characterization 
The reach consisted of riffles (40 percent of the reach) and several large pools (60 percent). As shown 

in Photographs 34 and 35 (Appendix A), the left bank showed signs of significant erosion. The riparian 

zone was dominated by deciduous trees and shrubs: black cottonwood (Populus trichocarpa), red 

alder, vine maple, and red cedar. There was no LWD visible within the reach and minimal aquatic 

vegetation (3 percent of the reach; Photograph 37 in Appendix A) in the form of attached algae on 

some of the larger boulders. The substrate was dominated by boulders and cobbles, but gravel and 

sand were present as well (Figure 3). 
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Based on the slope (6 percent) and the channel form, this reach can be classified as an A type stream 

(based on Rosgen 1994), which is considered high gradient. The conditions assessed in the field for 

each habitat parameter are listed below:  

1. Epifaunal Substrate/Available Cover: Optimal 

2. Embeddedness: Optimal  

3. Velocity/Depth Regime: Optimal 

4. Sediment Deposition: Suboptimal 

5. Channel Flow Status: Marginal 

6. Channel Alteration: Optimal 

7. Frequency of Riffles (or bends): Optimal 

8. Bank Stability (each bank scored separately): Optimal/Marginal (right/left banks) 

9. Vegetative Protection (by bank): Optimal (both banks) 

10. Riparian Vegetative Zone Width (by bank): Optimal (both banks) 

In general, this sampling reach would be considered suboptimal for habitat quality. This site scored 

151 out of 200 points in October 2012, and 168 out of 200 points in August 2013. The increased score 

may be primarily due to improvements in riffle frequency, epifaunal substrate, and velocity/depth 

regime. 

4.7.2 Fish 
The snorkel survey was conducted by two snorkelers from downstream to upstream due to high water 

velocity. A total of 23 fish (rainbow trout and unidentified salmonid) were observed in August 2013 

(Table 7). Rainbow trout was the most frequently seen species; 22 individuals were observed. All of 

the rainbow trout were juveniles less than 200 millimeters. A single unidentified salmonid was 

observed that was less than 50 millimeters. Water at this site was very turbid and fast moving due to 

heavy rains over the previous 24 hours, which severely restricted observer visibility. Water clarity 

improved during the time we were sampling the site and a bull trout (size not documented) was 

observed swimming upstream through the reach at approximately noon. 

4.7.3 Macroinvertebrates 

HC‐SFSR‐09 had excellent biotic integrity, with a score of 46 out of 50 over ten core metrics (Table 8). 

The HBI rated it as having excellent biotic integrity (Table 9). Invertebrate abundance was low (541.7 

per square meter) when the site was sampled in August. Outside of the ten core B‐IBI metrics, scraper 

and shredder richness at this site were low relative to other sites, and parasites (Oreogeton spp.) were 

present. However, the site performed fair to moderately well in most other metrics. 

4.7.4 Periphyton 
During the snorkel survey, thick mats of algae or cyanobacteria were observed in pools at this site. 

Areal chlorophyll a biomass was 2.15 milligrams per square meter in August. Overall periphyton 
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density at HC‐SFSR‐09 was 43,201 cells per square centimeter. Of this, 21.7 percent were diatom taxa, 

while the remaining 78.3 percent were non‐diatom taxa in the phyla Chlorophyta (Stigeoclonium spp.) 

and Cyanophyta (Phormidium spp.) (Table 10). 

Community Structure 

Shannon’s H measure of diatom diversity was 1.7, and diatom species richness was 25. The dominant 

diatom species was A. minutissimum (76.7 percent of diatoms). 

Nutrients and Sediment 

Among diatoms, 6.7 percent were from a functional group that indicates nutrient rich, eutrophic water 

(eutraphentic). Additionally, 9.2 percent of diatoms were tolerant of low‐oxygen conditions and 

decomposing organic matter (polysaprobous). The pollution index for the site was 2.85. Very few 

siltation taxa (0.3 percent) were present within the site, and very few motile taxa (0.8 percent) were 

present. 

Metals 

Very few cells were found to be abnormal (0.2 percent), and 10.83 percent were found to be tolerant 

to metals. 

4.7.5 Sediment Bioassays 

Hyalella azteca 

Mortality and growth results for HC‐SFSR‐09 test sediment did not exceed SCO or CSL criteria 

(Table 11) and no significant difference was observed for the test sediment relative to the control, thus 

passing overall. 

Chironomus dilutus 

There was adequate growth and survival (met SCO and CSL criteria) in the HC‐SFSR‐09 test sediment, 

thus passing overall. 

4.7.6 Sediment Chemistry 

Arsenic in sediment samples collected in August from HC‐SFSR‐09 (92 mg/kg; Table 12) exceeded 

ARAR limits for SCO, but was still below the CSL. Nickel also exceeded the ARAR limits for SCO 

(42 mg/kg), but was below the CSL. 

Acid volatile sulfides and sulfide were below detection limits for sediment samples. All remaining 

constituents were within detectable range and sediment pH was 6.68. 

4.7.7 Surface Water Chemistry 

In August, fluoride was below detection limits, while chloride was at 0.3 mg/L and sulfate was at a 

concentration of 2.1 mg/L (Table 13). Total alkalinity was 11.3 mg/L in the form of bicarbonate. 
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Total Metals 

Arsenic (26.3 µg/L; Table 13) exceeded ARAR criteria for protection of human health for consumption 

of water and organisms. 

Beryllium, chromium, cobalt, nickel, selenium, and thallium were at or below detection limits for total 

metal water samples. All other constituents were within the detectable range. 

Dissolved Metals 

No dissolved metals exceeded ARAR criteria for protection of aquatic organisms from chronic effects 

(Table 13). 

Aluminum, beryllium, chromium, cobalt, copper, nickel, selenium, thallium, and vanadium all were at 

or below detection limits in dissolved metal water samples. The remaining constituents were all within 

detectable range. 

5.0 DISCUSSION 

5.1 HC-GC-01 
Glacier Falls was suspected to be a migration barrier for fish and no fish were seen at HC‐GC‐01 during 

snorkel surveys in either July or August. The benthic biological integrity appeared to be moderately 

impaired at HC‐GC‐01; however, the lower B‐IBI density scores and low periphyton density may be 

largely influenced by the physical habitat. Extremely cold water temperatures (2.2 degrees Celsius in 

July, 5.5 degrees Celsius in August), lingering snow, and evidence of frequent disturbance (i.e., scars 

from rockslides were apparent in the surrounding valley) may make this site naturally poor habitat for 

benthic macroinvertebrates and periphyton. In fact, motile periphyton taxa are indicators of unstable 

substrate and the proportion of these was especially high in July. It is interesting to note that in July, 

HC‐GC‐01 also had relatively high abundances of periphyton tolerant to heavy metals, acid runoff, and 

inorganic nitrogen. Given the absence of known mines upstream of this reach, the source of any 

contamination would likely be naturally occurring and entering the stream in the form of landslides 

and snowmelt. 

Toxicity test results passed SMS criteria for all four endpoints (28‐day mortality and growth for 

H. azteca and 20‐day mortality and growth for C. dilutus), indicating either lack of bioavailability or 

non‐toxic levels of heavy metals. Sediment chemistry only exceeded SCO criteria for arsenic, though it 

met CSL criteria and occurred in the lowest concentration across all sites (Figure 5). Sediment was 

relatively scarce at this site; the substrate was dominated by boulders and cobbles. This site appears to 

be fairly dynamic, so sediment likely moves through the system quickly with very little settling. Surface 

water at HC‐GC‐01 exceeded lowest ARAR criteria for total arsenic in both July and August, but did not 

exceed any dissolved metals criteria for protection of aquatic organisms. 
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5.2 HC-GC-05 
Juvenile bull trout were common at HC‐GC‐05, and the macroinvertebrate metrics indicated the site 

had good biological integrity. In addition, the site had extremely low density of periphyton taxa that 

were tolerant to metals, acid runoff, or nutrient load. Also, sediment toxicity test results passed for all 

four endpoints. The biotic results are somewhat surprising, given that HC‐GC‐05 is in close proximity 

and downstream of Mystery Mine and Justice Mine, both of which have documented adit drainage. 

Sediment chemistry exceeded both SCO and CSL criteria for arsenic. The site also exceeded surface 

water ARAR criteria for total and dissolved arsenic, as well as dissolved lead. 

After talking to Chad Larson (Ecology Environmental Assessment Program; January 16, 2014), we 

understand the use of periphyton as a predictive tool for habitat quality is still in preliminary 

development. Therefore, it is unclear what, if any, conclusions we can draw from the relationship 

between periphyton results and chemistry. Even more puzzling is the dissonance between B‐IBI 

metrics and chemistry. HC‐GC‐05 had the highest abundance of intolerant benthic taxa, and very few 

tolerant benthic taxa. The substrate is dominated by boulders and large cobbles, so it may be that the 

scarcity of sediment at this site limits benthic invertebrate and periphyton exposure to chemicals. 

5.3 HC-76-02 
No fish were seen in HC‐76‐02 during snorkel surveys, which may be due to the steep, narrow channel 

and lack of velocity refuge. This site was only sampled in August and may support fish during other 

times of the year. This site appears to have moderately impaired benthic biological integrity, but 

similar to HC‐GC‐01, the lower B‐IBI density scores and low periphyton density may be influenced by 

the physical habitat. The high gradient of HC‐76‐02, combined with its steep and narrow valley walls, 

may generate high velocity flows during periods of high discharge that effectively scour 

macroinvertebrates and periphyton from the reach. The overwhelming dominance of A. minutissimum 

among the periphyton suggests severe disturbance at HC‐76‐02, as this taxa often colonizes a recently 

disturbed site to the exclusion of other taxa (EPA 1999). Very few periphyton taxa were found to be 

tolerant of heavy metal contamination or acid runoff at HC‐76‐02. 

Toxicity testing at HC‐76‐02 passed three of the four endpoints, but failed to meet the 20‐day 

mortality SCO criteria for chironomids. However, the result did meet the CSL and was not statistically 

significant (p < 0.05). Sediment lowest ARAR criteria were also exceeded for arsenic, though sediment 

was quite scarce; the substrate was overwhelmingly dominated by boulders (Figure 3). Surface water 

lowest ARAR exceedances were recorded for arsenic (total metals), as well as zinc (dissolved metals). 

5.4 HC-SFSR-03 
Several species of salmonids were observed during snorkel surveys in both July and August, including 

juvenile bull trout. This site was found to have moderately impaired biological integrity, though this 

seems to shift seasonally to be more impaired in late summer. It had the highest density of benthic 

macroinvertebrates, but it appeared to be dominated by only three taxa: Orthocladius (a chironomid), 

Epeorus, and Neophylax by August. The August sample also had one of the highest proportion of 
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collector taxa (second only to HC‐MCL), which may be influenced by the filamentous algae seen 

throughout the site at that time. 

This site had obvious human disturbance; a road was visible just downstream of the reach with some 

stream bank erosion, and metal from an old railroad track is visible jutting out of the bank at the end 

of the reach. In August, HC‐SFSR‐03 had the highest density of periphyton that were tolerant of heavy 

metal contamination of all the sites examined, suggesting this site may be impacted by mining activity. 

Similar to HC‐76‐02, A. minutissimum was the dominant periphtyon, occurring at levels that suggest 

moderate disturbance. It is also worth noting that this site had a relatively high percentage of 

polysaprobic taxa in August, suggesting that the site may have been impacted by organic nutrient load 

to some degree. 

Sediment was more readily available at this site compared with most others, built up behind riffles and 

observed in the interstitial space in the gravel‐cobble substrate. Sediment from HC‐SFSR‐03 passed all 

four toxicity test endpoints. However, sediment exceeded lowest ARAR criteria for arsenic. Surface 

water lowest ARAR exceedances were recorded only for total arsenic. 

5.5 HC-SFSR-07 
HC‐SFSR‐07 had excellent benthic biological integrity for macroinvertebrates, and several species of 

fish were abundant during the August survey (Table 7). However, periphyton results show some 

indicators of disturbance. The dominance of A. minutissimum suggests severe disturbance at this site. 

Furthermore, HC‐SFSR‐07 had the lowest diatom diversity of all the sites sampled. The rarity of taxa 

tolerant to heavy metals and acid runoff suggests that any disturbance at this site is likely due to 

natural scour during high flows. 

Toxicity tests passed for all four endpoints, a positive indicator of sediment quality. For sediment 

chemistry, lowest ARAR criteria were exceeded for arsenic and silver, though the scarcity of sediment 

at this site may limit chemical exposure to benthic biota and periphyton; the substrate is dominated by 

boulders and large cobbles (Figure 3). Surface water exceeded lowest ARAR criteria for total arsenic, 

but the abundant population of resident juvenile fish may indicate relatively high water quality.  

5.6 HC-MCL 
Fish were nearly absent at HC‐MCL during snorkel surveys in July, though several were observed 

during August, including approximately 60 adult bull trout migrating through the area before spawning 

(Table 7). While the site was highly used by fish in late summer, HC‐MCL was the most biologically 

impaired site in terms of benthic macroinvertebrate and periphyton communities. It was also the most 

physically unique, as it was a low‐gradient, lower velocity reach with fine sediment substrate 

(Figure 3). This physical habitat difference is reflected in its relatively high percent composition of 

oligochaetes, collector taxa, and motile periphyton, and low scraper, shredder, and clinger richness. 

The habitat and substrate at HC‐MCL are so different from a typical montane stream that the 

macroinvertebrate results may underestimate the biotic integrity of this site. However, the extremely 

low benthic macroinvertebrate density is troubling, as is the scarcity or absence of EPT taxa, long‐lived 

taxa, and intolerant invertebrate taxa. The dominance of A. minutissimum among the periphyton is 
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significant, as this species is an indicator of disturbance. For example, according to Barbour et al. (EPA 

1999) this taxon is frequently dominant in streams subjected to acid mine drainage. The dominance of 

this taxon may be an indicator of moderate to severe disturbance. In addition, the moderate 

abundance of periphyton taxa tolerant to metals (especially in July) suggests that heavy metal or acidic 

runoff from mining activities may have impacted this site. 

HC‐MCL failed the 20‐day chironomid growth bioassay for SCO criteria, but the results met the CSL 

criteria and were not statistically significant. 

Chemical analysis of the sediment from HC‐MCL showed it was the most acidic (pH 5.84) of all the 

sites, and also had the highest concentration of arsenic, which exceeded both the SCO and CSL criteria. 

Silver exceeded the SCO and CSL, and nickel exceeded SCO criteria. In general, sediment at HC‐MCL 

had a high load of heavy metals relative to other sites (Table 12). The site was characterized by slow, 

deep pools with a soft sediment substrate; sediment from upstream appeared to settle here and 

historical records indicate the lake may have been as deep as 30 feet in the early 1900s. Therefore, 

heavy metals may enter the food chain at this site through benthic biota. Surface water from HC‐MCL 

had the highest concentrations and exceeded lowest ARAR criteria for total arsenic of all sites 

sampled. However, HC‐MCL did not exceed the lowest ARAR criteria for protection of aquatic 

organisms from chronic effects for any of the dissolved metals. 

5.7 HC-SFSR-09 
Although visibility was low due to heavy rain, many rainbow trout were observed at HC‐SFSR‐09. This 

site also had excellent benthic biological integrity in regards to the B‐IBI. However, like HC‐SFSR‐07, the 

periphyton results showed some indicators of disturbance. The dominance of A. minutissimum may 

suggest severe disturbance at this site. There was a relatively high abundance of periphyton taxa 

tolerant to heavy metals, as well as polysaprobic and eutrophic conditions. These results suggest that 

HC‐SFSR‐09 may have been impacted by mining activity and nutrient load. 

Bioassay results indicate no adverse effects for any of the four endpoints. For sediment chemistry, 

arsenic and nickel exceeded SCO criteria, but were below the CSL criteria. Surface water lowest ARAR 

criteria were exceeded for total arsenic (Table 13). The upstream end of the site has a large, 

slow moving pool with a soft sediment substrate; then it flows over a series of fast‐moving, 

boulder dominated riffles and cascades into a smaller lower pool. Similar to HC‐MCL, the increased 

availability of soft sediment to biota in the pools may increase the risk of heavy metals entering the 

food chain. 

6.0 CONCLUSIONS 
Metals concentrations in sediment generally increased with distance downstream (Figure 5). This 

relationship is intuitive; as flow velocities decrease, suspended sediment settles out. When flow 

velocities increase, stream beds are scoured and become sediment‐deprived. With the exception of 

HC‐MCL and a small portion of HC‐SFSR‐09, sites were dominated by boulders and large cobbles, 

which were colonized by periphyton and benthic invertebrates; sediment was in rare, isolated pockets. 
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As a result, sites with less sediment generally had better biotic integrity than sites with more sediment, 

though physical factors such as flow, channel type, and disturbance interacted to make that 

relationship much more complex. 

Biotic metrics seemed most sensitive to sediment contamination and less so to water column 

contamination. Fish were observed in most of the reaches expected to support fish, an indication they 

were able to successfully inhabit and feed in these sampling reaches. There is currently no standard 

assessment for periphyton similar to the B‐IBI, and often there were conflicting results for various 

indicators within a site. 

And while all sites exceeded SCO criteria for arsenic and most exceeded CSL criteria, the availability of 

the sediment to biota must be considered. The toxicity test result for five of the seven locations 

indicated no adverse effects were expected (e.g., met SCO) for all four endpoints. Two of the sites 

failed one endpoint each at the SCO, but the results were not statistically significant and they met the 

CSL, indicating no significant adverse effects were expected. Therefore, bioassay results may indicate a 

lack of bioavailability or non‐toxic concentrations of heavy metals within the sediment. 

The dual purpose of this report is to describe the physical habitat, biotic communities, and sediment 

and water quality for sampling reaches that may be impacted by historical discharge of mine tailings 

and adit water, and to establish baseline conditions prior to the planned mine waste removal action by 

the USDA Forest Service. The reference location (HC‐GC‐01) was designed as an environmental 

reference, not for comparison to the six sample locations. This reach will be sampled at the same time 

as the sample locations to help isolate changes in conditions at mine‐impacted reaches from the 

variable effects of seasonal low or high flow. These data were collected to establish baseline 

conditions prior to the removal action and were not intended for comparisons with sites outside of 

this study. Because this is the first year of data collection, no time series data were presented and 

there were no changes or impacts to report. Subsequent monitoring reports will address any changes 

to physical habitat, biotic communities, and water and sediment quality. 

7.0 USE OF THIS REPORT 
Work for this project was performed, and this report prepared, in accordance with generally accepted 

professional practices for the nature and conditions of the work completed in the same or similar 

localities at the time the work was performed. It is intended for the exclusive use of the Washington 

State Department of Ecology for specific application to the referenced site. This report is not meant to 

represent a legal opinion. No other warranty, express or implied, is made. 

The information in this report is intended to be used to determine whether the site has released or has 

a potential to release hazardous substances to the environment at concentrations above Model Toxics 

Control Act human health or ecological screening levels. 
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Table 3 – Potential Chemical-Specific ARARs and Proposed Screening Criteria for Sediment

SCO (a) CSL (a) TEL PEL

Aluminum (Al) -- -- -- -- --

Antimony (Sb) -- -- -- -- --

Arsenic (As) 14 14 120 5.9 17

Barium (Ba) -- -- -- -- --

Beryllium (Be) -- -- -- -- --

Cadmium (Cd) 2.1 2.1 5.4 0.596 3.53

Calcium (Ca) -- -- -- -- --

Chromium (Cr) 72 72 88 37.3 90

Cobalt (Co) -- -- -- -- --

Copper (Cu) 400 400 1,200 35.7 197

Iron (Fe) -- -- -- -- --

Lead (Pb) 360 360 >1,300 35 91.3

Magnesium (Mg) -- -- -- -- --

Manganese (Mn) -- -- -- -- --

Mercury (Hg, inorganic) 0.66 0.66 0.8 0.174 0.486

Nickel (Ni) 26 26 110 18 36

Potassium (K) -- -- -- -- --

Selenium (Se) 11 11 >20 -- --

Silver (Ag) 0.57 0.57 1.7 -- --

Sodium (Na) -- -- -- -- --

Thallium (Th) -- -- -- -- --

Vanadium (Va) -- -- -- -- --

Zinc (Zn) 3,200 3,200 >4,200 123 315

Notes:

(c) From MacDonald et al. 2000; values are not ARARs and are provided for comparison purposes only

(a) Shaded cells identify lowest potential chemical-specific Applicable or Relevant and Appropriate Requirement (ARAR)

(b) Sediment Cleanup Objectives (SCO) and Cleanup Screening Levels (CSLs) as listed for WAC 173-204-563 in Ecology Sediment Management Standards (SMS; 
2013).  SCO represents a screening level for no adverse effects to the benthic community.  CSL represents a screening level where minor adverse effects level are 
assumed and above which cleanup may be required

--  Not established or not applicable

Sediment Quality Assessment Guidelines (c)State of Washington Sediment Management Standards (b)Constituents of Concern 
(mg/kg)

Lowest Potential 
Sediment ARAR (a)
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Table 4 – Quality Assurance and Adverse Effects Levels for Biological Tests

Performance 
Standard
Control

10-day mortality MC < 20% MT - MC > 15% a MT - MC > 25%

28-day mortality MC < 20% MT - MC > 10% MT - MC > 25%

28-day growth MIGC > 0.15 
mg/individual

(MIGC - MIGT) / MIGC > 0.25 (MIGC - MIGT) / MIGC > 0.40

10-day mortality MC < 30% MT - MC > 20% MT - MC > 30%

10-day growth MIGC > 0.48 
mg/individual

MIGT / MIGC < 0.8 MIGT / MIGC < 0.7

20-day mortality MC < 32% MT - MC > 15% MT - MC > 25%

20-day growth MIGC > 0.60 
mg/individual

(MIGC - MIGT) / MIGC > 0.25 (MIGC - MIGT) / MIGC > 0.40

Notes:
Criteria are from Chapter 70.105D RCW, WAC 173-204-563 Table VII, effective September 1, 2013

M = mortality
C = control
R = reference
T = test
F = final
MIG = mean individual growth at time final
mg = milligrams

(a) For example, the observed effect is required to be both statistically significant (p < 0.05) and greater than 15% mortality above the control to be considered 
a positive indication of toxicity (hit)

An exceedance of the SCO and CSL requires statistical significance at p < 0.05.  Bioassay procedures will consider use of a control (instead of a reference 
sample).  Comparison of test sediments to control is shown for SCO and CSL since it is rare to find appropriate reference sites

Biological Test/Endpoint
Sediment Cleanup Objective 

(SCO)
Cleanup Screening Level 

(CSL)

Hyalella azteca

Chironomus dilutus
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Table 5 – Potential Chemical-Specific ARARs and Proposed Screening Criteria for Surface Water

Acute Chronic
Method B, 

Carcinogen
Method B, 

Non-Carcinogen Acute Chronic
Consumption of Water 

and Organism
Consumption of 
Organism Only Acute Chronic

Consumption of Water 
and Organism

Consumption of 
Organism Only

Total Metals in µg/L
Aluminum (Al) -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony (Sb) 5.6 -- -- -- 1,040 -- -- 5.6 640 -- -- 14 4,300
Arsenic (As) 0.018 -- -- 0.098 17.7 -- -- 0.018 0.14 -- -- 0.018 0.14
Barium (Ba) 1,000 -- -- -- -- -- -- 1,000 -- -- -- -- --
Beryllium (Be) 273 -- -- -- 273 -- -- -- -- -- -- -- --
Boron (B) -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium (Cd) 41 -- -- -- 40.5 -- -- -- -- -- -- -- --
Chromium (total) (Cr) -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium(III) (Cr) 57 180 57 -- 243,000 -- -- -- -- -- 57 -- --
Chromium(VI) (Cr) 486 -- -- -- 486 -- -- -- -- -- -- -- --
Copper (Cu) 2,880 -- -- -- 2,880 -- -- -- -- -- -- -- --
Iron (Fe) 300 -- -- -- -- -- -- 300 -- -- -- -- --
Lead (Pb) -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese (Mn) 50 -- -- -- -- -- -- 50 100 -- -- -- --
Mercury (Hg) 0.012 -- 0.012 -- -- -- 0.77 -- 0.3 -- 0.77 0.14 0.15
Molybdenum (Mo) -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel (Ni) 610 -- -- -- 1,100 -- -- 610 4,600 -- -- 610 4,600
Selenium (Se) 5 20 5 -- 2,700 -- 5 170 4,200 -- 5 -- --
Silver (Ag) 25,900 -- -- -- 25,900 -- -- -- -- -- -- -- --
Thallium (Th) 0.24 -- -- -- -- -- -- 0.24 0.47 -- -- 1.7 6.3
Tin (Sn) -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium (Va) -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc (Zn) 7,400 -- -- -- 16,500 -- -- 7,400 26,000 -- -- -- --

Dissolved Metals in µg/L
Aluminum (Al) 87 -- -- -- -- 750 87 -- -- -- -- -- --
Antimony (Sb) -- -- -- --  -- -- -- -- -- -- -- -- --
Arsenic (As) 150 360 190 -- -- 340 150 -- -- 340 150 -- --
Barium (Ba) -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium (Be) -- -- -- -- -- -- -- -- -- -- -- -- --
Boron (B) -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium (Cd) 0.094 0.82 0.37 -- -- 0.5 0.094 -- -- 0.82 0.37 -- --
Chromium (total) (Cr) -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium(III) (Cr) 24 -- -- --  -- 180 24 -- -- 180 -- -- --
Chromium(VI) (Cr) 10 15 10 --  -- 16 11 -- -- 16 11 -- --
Copper (Cu) 2.7 4.6 3.5 --  -- 3.6 2.7 -- -- 4.6 3.5 -- --
Iron (Fe) 1,000 -- -- -- -- -- 1,000 -- -- -- -- -- --
Lead (Pb) 0.54 14.0 0.54 -- -- 13.9 0.54 -- -- 14.0 0.54 -- --
Manganese (Mn) -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury (Hg) 0.54 2.1 -- -- -- 1.4 -- -- -- 0.54 -- -- --
Molybdenum (Mo) -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel (Ni) 16 440 49.0 --  -- 145 16 -- -- 440 49 -- --
Selenium (Se) -- -- -- --  -- -- -- -- -- -- -- -- --
Silver (Ag) 0.32 0.32 -- --  -- 0.32 -- -- -- 0.32 -- -- --
Thallium (Th) -- -- -- -- -- -- -- -- -- -- -- -- --
Tin (Sn) -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium (Va) -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc (Zn) 32 35 32 --  -- 36 36 -- -- 35 32 -- --

Notes:

(a) Shaded cells identify lowest potential chemical-specific Applicable or Relevant and Appropriate Requirement (ARAR)

mg/L = milligrams per liter

Constituents of Concern
Lowest Potential 
Surface Water 

ARAR (a)

State of Washington Federal

Water Quality Standards for Surface 
Waters (b)

MTCA Method B Cleanup Levels 
[WAC 173-340-730] (c)

National Recommended Water Quality Criteria [Section 304 of the Clean Water Act] 
(d)

National Toxics Rule Criteria [40 CFR 131.36(b)(1)] (e)

Protection of Aquatic Organisms Protection of Human Health Protection of Aquatic Organisms Protection of Human Health Protection of Aquatic Organisms Protection of Human Health

--  Not established or not applicable

Consumption of Organism Only

(c) Chapter 173-340-730 WAC.  MTCA Method B surface water cleanup levels.  For carcinogenic constituents, the value presented is the lower of the non-carcinogenic and carcinogenic level calculated using Equations 730-1 and 730-2 and information from CLARC 3.1, unless otherwise noted

Underlined values require hardness correction specific to the sample data.  Hardness-dependent criteria were calculated using a hardness of 25 mg/L because all site values measured less than 25 mg/L

(b) Chapter 173-201A WAC.  Water Quality Standards for Surface Waters of the State of Washington (Last update November 20, 2006)

(d) Water quality criteria published under Section 304 of the Clean Water Act.  EPA, National Recommended Water Quality Criteria, 2006
(e) National Toxics Rule.  40 CFR 131.36(b)(1)
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Table 6 – Detailed Sampling Reach Measurements

HC-GC-05 HC-76-02 HC-SFSR-07 HC-SFSR-09

7/9/2013 8/24/2013 8/25/2013 8/26/2013 7/10/2013 8/23/2013 8/22/2013 7/8/2013 8/27/2013 8/28/2013
Latitude 965587.41 965587.41 968203.77 967597.08 972886.66 972886.66 986404.49 993608.94 993608.94 994803.36

Longitude 1430086.32 1430086.32 1423450.64 1422123.50 1415089.68 1415089.68 1411411.62 1412947.30 1412947.30 1414520.91

Altitude (feet) 4,482 4,482 2,873 2,931 2,448 2,448 2,172 1,954 1,954 1,800

Slope (degree) 10 10 9 13 3 3 4 0 0 6

Rivermile 0.24 0.24 2 1.2 3.9 3.9 7.4 9.1 9.1 9.7
Instream Features

Length (m) 100 100 100 100 103 -- 100 105 100 100

Width (m) 10 5.79 6.7 3.5 16.5 10.67 10 45.7 26.82 9.906
Area (m2) 1000 579 670 350 1699.5 -- 1000 4798.5 2682 990.6
Depth (m) 0.3 0.25 0.5 0.6 0.46 -- 0.15 2 -- 1

Velocity (m/sec) 0.7 0.73 0.76 0.6 0.63 0.37 0.9 -- 0.11 0.76

LWD (m2) 0 1 30 19 101 36 5 152.4 60 0

LWD density (m2/km2) 0.00 1.73 44.78 54.29 59.43 -- 5.00 31.76 22.37 0.00

High water (m) 1 0.5 0.3 1 3
Stream Morphology

Riffle (%) 0 100 60 50 50 70 20 0 0 40

Run (%) 0 0 0 0 0 0 70 80 15 0

Pool (%) 5 0 40 50 50 30 10 20 85 60

Cascade (%) 95 0 0 0 0 0 0 0 0 0

Water Quality a

Temperature (degrees C) 2.33 5.5 b 9.8 b 8.3 b 7.48 10.4 13.3 b 10.14 14.7 b 13.6 b

Specific Conductance (µS/cm) 0.01 21 b 26 / 14 c 0.029 / 0.017 c 0.011 0.029 / 0.016 c 0.04 b 0.016 0.043 / 0.025 c 0.043 b

Dissolved Oxygen (mg/L) 15.54 10.71 b 10.96 b 10.93 b 15.49 10.59 10.4 b 18.83 9.85 b 10.69 b

pH 6.31 5.65 / 7.4 c 5.55 / 7.4 c 6.7 / 7.42 c 5.91 5.55 / 6.64 c 7.4 b 5.88 5.57 / 7.2 c 6 b

Turbidity (NTU) 1.5 -- -- -- 0 <5 -- 2.4 -- --
Notes:
(a) Water quality measured with Horiba U-50 unless otherwise noted
(b) Water quality measured with Horiba U-22 only  
(c) Water quality measured with Horiba U-22 / Hach
m = meter

m2 = square meter
m/sec = meters per second

m2/km2 = square meter per square kilometer
C = Celcius
µS/cm = microsiemens per centimeter
NTU = nephelometic turbitidy unit

HC-MCLHC-GC-01 HC-SFSR-03
Sample Location and Date
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Table 7 – Fish Observed in Snorkel Surveys

HC-GC-05 HC-76-02 HC-SFSR-07 HC-SFSR-09

Species Size Class 7/9/2013 8/24/2013 8/25/2013 8/26/2013 7/10/2013 8/23/2013 8/22/2013 7/8/2013 8/27/2013 8/28/2013

Bull trout 0-50 mm 2

51-80  mm 1 2

80-100 mm 2 2

100-120 mm 1 2 1

120-150 mm 4 1

150-200 mm 1 1

200-250 mm 2 1

>250 mm 57

Cutthroat trout 51-80 mm 1

150-200 mm 1

Rainbow trout 0-50 mm 12 1

51-80 mm 3

80-100 mm 12 2 2 1

100-120 mm 12 4 2

120-150 mm 16 2 8

150-200 mm 1 9 8

200-250 mm 6

>250 mm 3

Unid. salmonid 0-50 mm 1 1

51-80 mm 3 1

80-100 mm 1

100-120 mm 2

Grand Total 0 0 10 0 7 6 79 3 67 23

Notes:

mm = millimeters

Sample Location and Date

HC-MCLHC-SFSR-03HC-GC-01
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Table 8 – Benthic Index of Biotic Integrity (B-IBI) Metrics

Value Score Value Score Value Score Value Score Value Score Value Score Value Score Value Score Value Score Value Score
Tolerant Percent 0.0 5 0.0 5 0.9 5 0.0 5 0.2 5 0.2 5 0.0 5 0.0 5 0.0 5 5.1 5
Predator Percent 17.0 3 9.8 1 8.0 1 18.1 3 11.0 3 3.8 1 29.4 5 33.3 5 28.6 5 34.4 5
Dominance Percent 61.26 3 37.78 5 65.03 3 54.38 3 45.53 5 62.59 3 37.63 5 33.33 5 38.10 5 40.56 5
Total Taxa 28 3 31 3 41 5 33 3 31 3 28 3 34 3 11 1 13 1 40 3
Total Ephemeroptera 5 3 5 3 6 3 4 1 6 3 6 3 9 5 1 1 0 1 9 5
Total Plecoptera 4 3 7 3 10 5 8 5 5 3 6 3 7 3 0 1 0 1 6 3
Total Trichoptera 5 3 5 3 9 3 7 3 5 3 5 3 10 5 0 1 1 1 10 5
Total Longlived 5 5 7 5 12 5 10 5 6 5 4 3 6 5 0 1 1 1 11 5
Total Intolerant 7 5 6 5 9 5 6 5 8 5 7 5 9 5 0 1 0 1 13 5
Total Clinger 12 3 14 3 21 5 17 3 14 3 14 3 23 5 0 1 2 1 26 5

B-IBI Score a 36 36 40 36 38 32 46 22 22 46.0

PSSB Rating a

Notes:

(a) Scored using species genus (fine) scale from Puget Sound Stream Benthos

Excellent
Very good
Good
Fairly good
Fair
Fairly poor
Poor
Poor/very poor
Very poor

FAIR

18-25
17

10-16

38-44
37

28-36
26-27

HC-GC-05
8/23/2013

Total B-IBI Score
46-50

45

FAIR FAIR EXCELLENT

8/28/2013
HC-SFSR-09

8/24/2013 8/25/2013
HC-MCL

8/26/2013
HC-76-02

8/27/20138/22/2013
HC-GC-01

POORPOORGOOD EXCELLENT

HC-SFSR-03

FAIR GOOD

Sample Location and Date

7/8/20137/9/2013 7/10/2013
HC-SFSR-07
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Table 9 – Additional Macroinvertebrate Metrics

HC-GC-05 HC-76-02 HC-SFSR-07 HC-SFSR-09
7/9/2013 8/24/2013 8/25/2013 8/26/2013 7/10/2013 8/23/2013 8/22/2013 7/8/2013 8/27/2013 8/28/2013

Total Abundance a (#/m2) 505.6 1,400.0 2,283.3 683.3 1,944.4 5,572.9 268.1 185.0 323.8 541.7

EPT Richness b H 14.0 17.0 25.0 19.0 16.0 17.0 26.0 1.0 1.0 25.0

Predator Richness b H 7.0 9.0 9.0 12.0 10.0 8.0 16.0 5.0 4.0 19.0

Scraper Richness b H 6.0 6.0 11.0 7.0 7.0 6.0 5.0 1.0 1.0 5.0

Shredder Richness b H 4.0 5.0 9.0 5.0 2.0 5.0 2.0 1.0 0.0 4.0

Intolerant Taxa Percent a H 51.1 28.0 54.5 47.6 42.9 33.8 36.1 0.0 0.0 33.9

Hilsenhoff Biotic Index c (HBI) L 1.3 3.0 0.6 2.2 2.6 3.9 1.9 5.8 5.3 3.0

Collector Percent b L 31.4 52.5 9.1 21.4 44.4 61.2 29.5 50.0 76.2 34.6

Parasite Percent b L 0.0 0.0 0.2 2.2 0.5 0.0 0.0 0.0 0.0 1.0

Oligochaete Percent b L 2.8 0.2 0.0 0.0 0.5 0.0 0.0 0.0 14.3 0.0

Tolerant Taxa Richness b L 1.0 1.0 1.0 0.0 2.0 1.0 1.0 0.0 0.0 1.0

Baetis Tricaudatus Percent a L 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.8

Simuliidae Percent a L 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0

Chironomids Percent b L 24.9 47.9 3.3 1.6 35.4 52.2 1.1 50.0 47.6 5.8

Notes:
(a) Rating from Wisseman 2005
(b) Rating based on quartiles determined by the complete dataset for all seven reaches
(c) Rating from Hilsenhoff 1987
H = Higher values indicate higher Biotic Integrity
L = Lower values indicate higher Biotic Integrity

#/m2 = number per square meter

Excellent a and c Excellent b

Very good Good
Good Fair
Fair Poor
Fairly poor
Poor
Very poor

Low
Very Low

Sample Location and Date
HC-SFSR-03HC-GC-01 HC-MCL

High a

Moderate
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Table 10 – Periphyton Metrics

HC-GC-05 HC-76-02 HC-SFSR-07 HC-SFSR-09

7/9/2013 8/24/2013 8/25/2013 8/26/2013 7/10/2013 8/23/2013 8/22/2013 7/8/2013 8/27/2013 8/28/2013

Chlorophyll a  (mg/m2) -- 5.0 1.3 4.3 3.0 4.4 2.4 0.4 1.5 2.2
Community Structure

Density (cells/cm2)        18,624.7       334,093.1          85,251.3          35,521.4       767,262.0       235,017.2        85,074.1         8,832.3     111,659.7             43,201.7 
Diatom Percent 80.0% 16.3% 13.0% 10.0% 2.0% 6.3% 52.0% 30.0% 46.0% 21.7%
Non-Diatom Percent 20.0% 83.7% 87.0% 90.0% 98.0% 93.7% 48.0% 70.0% 54.0% 78.3%

Community Structure

Shannon H (log2) 3.6 2.2 1.0 1.5 2.0 1.6 0.6 2.9 1.7 1.7
Species Richness 27 17 10 16 26 14 12 35 31 25
Dominant Taxon Percent 24.5% 52.5% 85.0% 78.0% 59.3% 73.8% 93.3% 55.7% 77.3% 76.7%

Organic Nutrients
Pollution Index 2.86 2.93 3.00 2.95 2.96 2.87 2.99 2.89 2.96 2.85
Polysaprobous Taxa Percent 9.0% 4.8% 0.0% 3.7% 2.8% 8.0% 0.8% 4.5% 0.8% 9.2%
Nitrogen Heterotroph Taxa Percent 2.0% 1.3% 0.0% 0.7% 0.2% 0.0% 0.0% 0.5% 0.2% 0.5%

N Autotrophic - Low Organic N 24.0% 25.2% 4.3% 7.3% 7.0% 3.2% 1.2% 10.3% 7.8% 4.3%
N Autotrophic - High Organic N 52.5% 18.3% 87.0% 82.7% 62.0% 81.3% 94.8% 64.7% 80.0% 85.0%

Inorganic Nutrients
Eutraphentic Taxa Percent 8.5% 2.8% 0.0% 1.3% 1.7% 0.0% 0.2% 2.5% 1.8% 6.7%

Sediment
Motile Taxa Percent 22.0% 3.7% 2.0% 2.7% 1.0% 0.7% 1.0% 10.5% 4.2% 0.8%
Siltation Taxa Percent 1.5% 0.0% 0.0% 1.0% 0.3% 0.0% 0.0% 2.2% 0.7% 0.3%

Metals
Abnormal Cells Percent 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2%
Disturbance Taxa Percent 0.0% 0.0% 0.7% 0.3% 0.0% 1.5% 1.2% 2.2% 2.0% 1.3%
Metals Tolerant Taxa Percent 9.0% 4.5% 0.3% 1.3% 3.7% 12.7% 0.5% 7.3% 3.5% 10.8%

Notes:

mg/m2 = milligrams per square meter

cells/cm2 = cells per square centimeter

HC-GC-01 HC-SFSF-03

Diatom Metrics

HC-MCL
Sample Location and Date

Combined Metrics 
(Diatom and Non-Diatom)
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Table 11 – Freshwater Bioassay Results

HC-GC-01 HC-GC-05 HC-76-02 HC-SFSR-03 HC-SFSR-07 HC-MCL HC-SFSR-09

Hyalella azteca

28-day mortality a 0.00 -3.75 2.50 -2.50 -1.25 -2.50 -2.50

28-day growth b -0.38 -0.28 -0.19 -0.41 -0.35 -0.21 -0.64

Chironomus dilutus

20-day mortality a -3.75 -3.75 16.25 11.25 5 5 8.75

20-day growth b 0.00 0.16 -0.05 0.10 0.14 0.28 0.00

Notes:

Failed to meet both the Sediment Cleanup Objective (SCO) and Cleanup Screening Level (CSL) criteria and is statistically significant (p > 0.05)
Failed to meet  the Sediment Cleanup Objective (SCO), but met the Cleanup Screening Level (CSL) criteria and is statistically significant (p > 0.05)
Met both the Sediment Cleanup Objective (SCO) and Cleanup Screening Level (CSL) criteria

mg/individual = milligrams per individual

Biological 
Test/Endpoint

(a) Mortality values represent the (Mean Test - Mean Control) using the mean percent mortality for the eight site replicate bioassays

(b) Growth values represent the ([Mean Growth Control - Mean Growth Test] / Mean Growth Control) using mean individual growth (mg/individual) for the eight site 
replicate bioassays
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Table 12 – Analytical Results for Sediment Samples Sheet 1 of 2

Sample ID
Sampling 

Date Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium Manganese Mercury Nickel Potassium

-- -- 14 -- -- 2.1 -- 72 -- 400 -- 360 -- -- 0.66 26 --

CSL -- -- 120 -- -- 5.4 -- 88 -- 1200 -- 1,300 -- -- 0.8 110 --
HC-GC-01 8/24/2013 11700 6 J 74 101 0.2 0.3 3720 18.3 9.9 21.5 24100 14 5930 1300 0.37 16 1290
HC-GC-05 8/25/2013 14300 1.97 JT 133 J 81.4 0.1 1.5 4140 16.3 12.5 88.9 26200 20 J 7330 850 0.08 15 2030
HC-76-02 8/26/2013 16800 8.6 J 250 53 0.18 T 1.4 4630 21 12.2 35 27800 122 8060 940 0.2 14 1550
HC-SFSR-03 8/23/2013 17000 15 J 219 46.3 0.2 0.7 3690 24.4 11.2 77.4 29300 83 8750 614 0.05 20 1670
HC-SFSR-07 8/22/2013 18100 14 J 464 42.3 0.2 0.7 3820 48.3 15.4 89.2 28900 81 13300 622 0.02 76 1140
HC-MCL 8/27/2013 16600 27 J 743 53.7 0.2 2.3 3650 49.7 13.5 180 29600 235 13100 542 0.17 80 1260
HC-SFSR-09 8/28/2013 17100 3.06 J 92 50.6 0.2 0.5 5340 43.9 11.2 46.8 27400 27 11400 491 0.018 T 42 950

Notes:
Italic Exceeds the lowest potential ARAR Sediment Cleanup Objective (SCO), but not the Cleanup Screening Levels (CSL), listed in Table 10
Bold italic Exceeds both the SCO and CSL listed in Table 10
J Estimated value
T Detection between the method detection limit (MDL) and method reporting limit (MRL)
JT Estimated value between MDL and MRL
U Not detected at the MRL indicated

Concentration in mg/kg

SCO (Lowest ARAR)
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Table 12 – Analytical Results for Sediment Samples Sheet 2 of 2

Sample ID
Sampling 

Date

CSL
HC-GC-01 8/24/2013
HC-GC-05 8/25/2013
HC-76-02 8/26/2013
HC-SFSR-03 8/23/2013
HC-SFSR-07 8/22/2013
HC-MCL 8/27/2013
HC-SFSR-09 8/28/2013

SCO (Lowest ARAR)
Silver Sodium Thallium Vanadium Zinc pH Sulfide

0.57 -- -- -- 3200

1.7 -- -- -- 4,200
0.245 T 570 0.24 T 45.2 90 1.23 U 6.5 75.58 1.31 UJ 0.161 79.77
0.275 T 730 0.164 T 60.4 282 J 2.2 6.34 81.3 3.2 J 0.302 75.64

0.43 T 790 0.125 T 53 272 1.18 U 6.46 78.59 1.25 U 0.517 80.93
0.5 580 0.133 T 54.6 197 1.26 U 6.42 81.36 1.21 UJ 0.481 75.99
3.5 510 0.115 T 47.2 174 1.25 U 6.54 78.28 1.65 J 0.282 76.23
3.4 400 0.144 T 49.6 431 3.26 5.84 69.7 4 1.05 65.4

0.06 T 360 0.059 T 53 117 1.2 U 6.68 78.31 1.22 U 0.323 81.17

Notes:
Italic Exceeds the lowest potential ARAR Sediment Cleanup Objective (SCO), but not the Cleanup Screening Levels (CSL), listed in Table 10
Bold italic Exceeds both the SCO and CSL listed in Table 10
J Estimated value
T Detection between the method detection limit (MDL) and method reporting limit (MRL)
JT Estimated value between MDL and MRL
U Not detected at the MRL indicated

Concentration in mg/kg
Total Organic 

Carbon Total Solids
Acid Volatile 

Sulfides
Preserved Total 

Solids
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Table 13 – Analytical Results for Surface Water Samples Sheet 1 of 2

Sample ID Sampling Date Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium f Cobalt Copper Iron (b) Lead Magnesium Manganese ( Mercury Nickel (b) Potassium

Total Metals (b) (b) (b) (d) (d) (e) (d) (b) (b) (e) (b)

Lowest ARAR -- 5.6 0.018 1000 273 41 -- 57 -- 2880 300 -- -- 50 0.012 610 --
HC-GC-01-A 7/9/2013 20 U 1 0.8 7.2 0.2 U 0.021 U 2130 0.5 U 0.2 U 0.5 U 30 0.1 U 320 0.8 0.0009 0.5 U 100
HC-GC-01 8/24/2013 20 U 1.2 0.78 6.1 0.2 U 0.02 U 2040 0.5 U 0.2 U 0.5 U 20 U 0.1 U 320 6.6 0.0008 0.5 U 90
HC-GC-05 8/25/2013 20 U 1.3 5.98 5.4 0.2 U 0.036 2410 0.5 U 0.2 U 0.5 U 20 U 0.1 U 330 3.3 0.0006 0.5 U 140
HC-76-02 8/26/2013 20 U 1.8 9.41 1.4 0.2 U 0.016 T 2920 0.5 U 0.2 U 0.5 20 U 0.4 270 11.6 0.0003 T 0.5 U 110
HC-SFSR-03-A 7/10/2013 20 U 1.4 7.92 2.8 0.2 U 0.05 2260 0.5 U 0.2 U 0.7 20 0.1 U 240 0.5 U 0.0003 T 0.5 U 140
HC-SFSR-03 8/23/2013 20 U 2.4 8.83 2.9 0.2 U 0.081 2560 0.5 U 0.2 U 0.6 20 U 0.1 U 260 13.8 0.0009 0.5 U 180
HC-SFSR-07 8/22/2013 20 UJ 3.5 J 8.93 2.9 J 0.2 UJ 0.038 3710 J 0.5 UJ 0.2 UJ 1 J 20 J 0.1 UJ 500 J 12.8 J 0.0003 T 0.5 UJ 200 J
HC-MCL-MAIN-A 7/8/2013 40 1.8 11.8 2.8 0.2 U 0.04 3100 0.5 U 0.2 U 0.7 100 0.2 390 7.2 0.0006 0.5 U 160
HC-MCL 8/27/2013 20 U 4.3 30.4 3.2 0.2 U 0.049 3860 0.5 U 0.2 U 1.2 240 0.5 570 30.9 0.0005 0.5 U 210
HC-SFSR-09 8/28/2013 30 4 26.3 3.5 0.2 U 0.051 4030 0.5 U 0.2 U 1.3 220 0.7 610 19.1 0.001 0.5 U 230

Dissolved Metals (a) (a) (a) (e) (a) (a) (e) (c) (e)
Lowest ARAR 87 -- 150 -- -- 0.094 -- 10 -- 2.7 1000 0.54 -- -- 0.54 16 --

HC-GC-01-B 7/9/2013 20 U 0.9 0.73 6.8 0.2 U 0.021 U 1980 0.5 U 0.2 U 0.5 U 30 U 0.1 U 300 0.5 U 0.0005 0.5 U 100
HC-GC-01D 8/24/2013 20 U 1.2 0.7 6 0.2 U 0.02 U 2120 0.5 U 0.2 U 1.6 U 20 U 0.1 U 320 9.2 0.0033 0.5 U 100
HC-GC-05D 8/25/2013 20 U 1.2 5.96 5.3 0.2 U 0.033 2370 0.5 U 0.2 U 0.5 U 20 U 0.3 330 2.8 0.0014 0.5 U 140
HC-76-02D 8/26/2013 20 U 1.7 8.88 1.4 0.2 U 0.015 T 3810 0.5 U 0.2 U 2.4 20 0.1 290 17.8 0.0015 1.4 120
HC-SFSR-03-B 7/10/2013 20 U 1.3 7.6 2.6 0.2 U 0.053 2110 0.5 U 0.2 U 0.5 U 30 U 0.1 U 220 0.5 U 0.0002 T 0.5 U 140
HC-SFSR-03D 8/23/2013 20 U 2.5 8.94 3 0.2 U 0.085 2740 0.5 U 0.2 U 2 U 20 U 0.1 270 15.2 0.0003 T 0.5 U 190
HC-SFSR-07D 8/22/2013 20 U 3.4 9 2.9 0.2 U 0.041 3520 0.5 U 0.2 U 0.7 U 20 U 0.1 U 510 14.1 0.0027 0.5 U 190
HC-MCL-MAIN-B 7/8/2013 20 U 1.6 11.3 J 2.2 0.2 U 0.034 J 2710 0.5 U 0.2 U 0.5 60 U 0.1 U 340 5.8 0.0003 JT 0.5 U 140
HC-MCLD 8/27/2013 20 U 4.3 26.3 3.3 0.2 U 0.048 4050 0.5 U 0.2 U 0.5 U 190 0.1 590 34.2 0.0002 T 0.5 U 210
HC-SFSR-09D 8/28/2013 20 U 3.8 19 3.4 0.2 U 0.042 4070 0.5 U 0.2 U 1.2 U 100 0.2 620 24.2 0.0004 0.5 U 230

Notes:
Exceeds the lowest potential Applicable or Relevant and Appropriate Requirement (ARAR) listed in Table 12

J Estimated value
T Detection between the method detection limit (MDL) and method reporting limit (MRL)
JT Estimated value between MDL and MRL
U Not detected at the MRL indicated
a Clean Water Act, section 304 Chronic (dissolved except for mercury chronic & chromium III)
b Clean Water Act, section 304 Human Health consumption of water & organisms (total)
c National Toxics Rule (40 CFR 131) - Acute
d MTCA Method B Human Health (total)
e WAC 173-201 - dissolved (hardness dependent metals calculated for hardness = 25)
f Chromium was analyzed as Total Chromium (III + VI). Lowest ARAR values are reported as the lesser ARAR of the two analytes
µg/L = micrograms per liter
mg/L = milligrams per liter

Concentration in µg/L

Bold italic
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Table 13 – Analytical Results for Surface Water Samples Sheet 2 of 2

Sample ID Sampling Date

Total Metals

Lowest ARAR
HC-GC-01-A 7/9/2013
HC-GC-01 8/24/2013
HC-GC-05 8/25/2013
HC-76-02 8/26/2013
HC-SFSR-03-A 7/10/2013
HC-SFSR-03 8/23/2013
HC-SFSR-07 8/22/2013
HC-MCL-MAIN-A 7/8/2013
HC-MCL 8/27/2013
HC-SFSR-09 8/28/2013

Dissolved Metals
Lowest ARAR

HC-GC-01-B 7/9/2013
HC-GC-01D 8/24/2013
HC-GC-05D 8/25/2013
HC-76-02D 8/26/2013
HC-SFSR-03-B 7/10/2013
HC-SFSR-03D 8/23/2013
HC-SFSR-07D 8/22/2013
HC-MCL-MAIN-B 7/8/2013
HC-MCLD 8/27/2013
HC-SFSR-09D 8/28/2013

Selenium Silver Sodium Thallium Vanadium Zinc Chloride Fluoride Sulfate

(e) (d) (b) (b)

5 25900 -- 0.24 -- 7400 -- -- -- -- --
0.5 U 0.021 U 220 0.2 U 0.2 U 4 U 6.6 U
0.5 U 0.02 U 200 0.2 U 0.2 U 5 6.4 5.8 1 U 1 U 5.8
0.5 U 0.02 U 360 0.2 U 0.2 U 6 7.4 5.5 1 U 1 U 5.5
0.5 U 0.02 U 500 0.2 U 0.2 U 8 8.4 8.2 1 U 1 U 8.2
0.5 U 0.021 U 420 0.2 U 0.2 U 5 6.6
0.5 U 0.02 U 530 0.2 U 0.2 U 11 7.5 6.3 1 U 1 U 6.3
0.5 UJ 0.011 T 640 J 0.2 UJ 0.2 UJ 20 J 11 10.4 1 U 1 U 10.4
0.5 U 0.007 T 510 0.2 U 0.2 U 4 U 9.4 U
0.5 U 0.018 T 710 0.2 U 0.2 U 5 12 11.3 1 U 1 U 11.3
0.5 U 0.017 T 710 0.2 U 0.2 5 13 11.3 1 U 1 U 11.3

(a) (e)
-- 0.32 -- -- -- 32 -- -- -- --

0.5 U 0.021 U 210 0.2 U 0.2 U 4 U 6.2 U
0.5 U 0.02 U 220 U 0.2 U 0.2 U 16 6.6 J 0.1 U 0.1 U 0.8
0.5 U 0.02 U 390 0.2 U 0.2 U 11 7.3 0.2 0.1 U 2
0.5 U 0.02 U 540 0.2 U 0.2 U 68 11 0.1 0.1 U 1.4
0.5 U 0.021 U 400 0.2 U 0.2 U 5 6.2
0.5 U 0.02 U 540 0.2 U 0.2 U 18 7.9 0.2 0.1 U 2.3
0.5 U 0.006 T 640 0.2 U 0.2 U 7 11 0.3 0.1 U 1.9
0.5 U 0.009 JT 450 0.2 U 0.2 U 4 U 8.2 U
0.5 U 0.022 740 0.2 U 0.2 U 5 13 0.3 0.1 U 2.1
0.5 U 0.007 T 750 0.2 U 0.2 U 5 13 0.3 0.1 U 2.1

Notes:
Exceeds the lowest potential Applicable or Relevant and Appropriate Requirement (ARAR) listed in Table 12

J Estimated value
T Detection between the method detection limit (MDL) and method reporting limit (RL)
JT Estimated value between MDL and MRL
U Not detected at the MRL indicated
a Clean Water Act, section 304 Chronic (dissolved except for mercury chronic & chromium III)
b Clean Water Act, section 304 Human Health consumption of water & organisms (total)
c National Toxics Rule (40 CFR 131) - Acute
d MTCA Method B Human Health (total)
e WAC 173-201 - dissolved (hardness dependent metals calculated for hardness = 25)
f Chromium was analyzed as Total Chromium (III + VI). Lowest ARAR values are reported as the lesser ARAR of the two analytes
µg/L = micrograms per liter
mg/L = milligrams per liter

Alkalinity as 
Hydroxide

Alkalinity, 
Total

Concentration in µg/L Concentration in mg/L
Hardness 
as CaCO3

Bold italic

Alkalinity as 
Bicarbonate

Alkalinity as 
Carbonate
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(FRONT)

STREAM NAME � �u u cvw ll 
ST A TION 11-�t-(l:C-ol RIVERMILE 

LAT LONG 

STORET# 

INVESTIGATORS /IAA � �T\s . I FORM COMPLETED BY 

�H4 

LOCATION 

STREAM CLASS (_,\1'\/)_q 
RIVER BASIN I 

AGENCY ?:(r>\"Cfft, \_ "U 
DATE� el REASONFOR SURVEY 
TIME ,-.. AM M 

1\t.' -,. 

WEATHER 
CONDITIONS 

Now Past 24 
hours 
Cl 

Has there been a heavy rain in the last 7 days? 
Cl Yes Cl No 

Cl Air Temperatur�° C 
Cl 
Cl 
Cl 

_ %1:1 

storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 

clear/sunny 

Cl 
Cl % Other ____________ _ 

�
SITE LOCA TJON/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

--\%- \m - l.{t q-rz,
\ -.:� \J� �W\

�� '(li:i.'teot ��l.f�� 

\(}1�·
t.-. \Y1 � �i�Y 

\,tl� ..
v· vS � Pµllf

i.n1.. e,\p
vvn-
L-. v; � 0i.o 

�1� 
\.-,\)SC \h � 

191¥1 
L. us�"" .'i1> � 

v+RJ

i � ;f'<'l(;v\J c,-{0 ) .. 

,/ 
/ 

-, 

1 

� .J 
� 
G·tt 

(... � 
/ 1 ¢ �� , "'4 \ ,sr� �i' 

-"./'./ ,......./,,....,....... --

STREAM §}�earn Subsystem 
CHARACTERJZA TION W'erennial Cl Intermittent Cl Tidal 

Stream Origin 

;fj.v 

'/ 

I �
,�� I 

llacial 
on-glacial montane 

Swamp and bog 

Cl Spring-fed 
Cl Mixture of origins 
Cl Other ___ _ 

��"9-;::; /
� 

i�-·

(\1<.��( � 
t�\1 b� 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 

' 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(BACK) 

WATERSHED 
FEATURES 

RIPARIAN 
VEGETATION 
(18 meter buffer) 

INSTREAM 
FEATURES 

LARGE WOODY 
DEBRIS 

AQUATIC 
VEGETATION 

WATER QUALITY 

Predominant Surrounding Landuse 
0 Forest 0 Commercial 
0 Field/Pasture 0 Industr� · 
0 Agricultural "in.Other \\\!� \?s.SW\ 
0 Residential f'V 

Local Watershed NPS Pollution 
0 No evidence 0 Some potential sources �bvious sources 

Local Wa�h.ed Erosion lc..vJ.c;\ �S 
0 None fJ\l"loderate 0 Heavy 

Indicate the dominant type and record the domio._ant species present ' 0 Trees 0 Shrubs U Grasses �Herbaceous 

dominant species present� : i vS
Estimated Reach Length �m 

Estimated Stream Width jfi_m 

Sampling Reach Area m' 

Area in km' (m'xJOOO) ___ km2 

Estimated Stream Depth ---1.±±:.� 
Surface Velocity �mrsec 
(at thalweg) . .., -z... ·· LI. b' .,,.,.. ·'r• ,�(/ 

m' 

Canopy Cover �O� 
0 Partly open 0 Partly shaded 0 Shaded 

High Water Mark _L_m 

Proportion of Reach Represented by Stream 
Morphology Tyoes 
0 Riffle % 0 Run % 

?'�% �� 4s·1 ..
Channeli.zed 0 Yes 0 No 

Dam Present 0 Yes iiNq 
LWD 
Density of �m2/km2 (LWD/ reach area) 

Indicate the dominant type and record the dominant SJ>ecies present 
0 Rooted emergent 0 Rooted submergent 0 Rooted floating 
0 Floating Algae 0 Attached Algae 

dominant species present 

Portion of the reach with aquatic vegetation % 

f'Jt!'/G
0 Free floating 

Temperature L .�1 ° C �ter Odors 
ormal/None 0 Sewage 
etroleum 0 Chemical Specific Conductance D C>i D . ...,$ i iJ.N\ 

Dissolved Oxygen \L:\54 .)..'.:.\ { \.._, 0 Fishy 0 Other ______ _ 

pH IJ-�\ \) 
Turbidity \ •J 

1 

WQ Instrument Used � 1\J l1\
0 Globs 0 Flecks 

OTurbid 
OOther ----

' 
SEDIMENT/ 
SUBSTRATE �?�:rnal OChemical 

0 Sewage 
0 Anaerobic 

DPetrolcum 
DNone 

Dep sits 
'u\ ""'-'4"\ • 0 Sludge 0 Sawdust 0 Paper fiber '!-! Sand 

0 Relict shells 0 Other ______ _ 
0 Other ____ ___ _____ _  _ 

.o· s 
bsent 0 Slight 0 Moderate 0 Profuse 

Looking at stones which are not deeply embedded, 
are tbe un sides black in color? 
0 Yes rNo 

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Composition in 
Type Sampling Reach Type Sampling Area 

Bedrock Detritus sticks, wood, coarse plant % z,,Boulder > 256 mm (IO") � materials (CPOM) 

Cobble 64-256 mm (2.5"-10") -� Muck-Mud black, very fine organic / Gravel 2-64 mm (0.1 "·2.5") � (FPOM)

Sand 0.06-2mm (gritty) 4' \ Marl grey, shell fragments 

� 
Silt 0.004-0.06 mm ·-
Clay < 0.004 mm (slick) --

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form J 
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HABITAT ASSESSMENT FIELD DAT A SHEET-HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME 

STATION #�-1..fC-Ol RIVERMILE 

LAT LONG 

STORET# 

INVESTIGATORS 

Habitat 
Parameter Optimal 

Greater than 70% of 
I. Epifaunal substrate favorable for 
Substrate/ epifaunal colonization and 
Available Cover fish cover; mix of snags, 

submerged logs, undercut 
banks, cobble or other 
stable habitat and at stage 
to allow full colonization 
potential (i.e., logs/snags 
that are not new fall and 
not transient). 

SCORE 20 19 18 17 16 
..c: Gravel, cobble, and CJ .. .. 2. Embeddedness boulder particles are 0-... 
"" 25% surrounded by fine .s 

i5. sediment. Layering of 
E cobble provides diversity 
"' "' of niche space. .s ( �20) -c SCORE 19 18 17 16 ... 
� 
= All four velocity/depth -; 
:> 3. Velocity/Depth regimes present (slow-.. .. Regime deep, slow-shallow, fast-.&> 

E deep, fast-shallow). 
"' (Slow is < 0.3 mis, deep is ... .. 

> 0.5 m.) t; 
E 

SCORE 20 19 18 17 16 .. ... 
"' 

� Little or no enlargement 
4. Sediment of islands or point bars 
Deposition and less than 5% of the 

bottom affected by 
sediment deposition. 

.__ 
SCORE �'o) 19 18 17 16 

Water reaches base of 
5. Channel Flow both lower banks, and 
Status minimal amount of 

channel substrnte is 
exposed. 

SCORE 20 19 18 17 16 

LOCATION 

STREAM CLASS 

RIVER BASIN 

AGENCY 

/) REASON FOR SURVEY 
AM l)JY 

Condition Cate2ory 

Suboptimal Mar!!inal Poor 

40-70% mix of stable 20-40% mix of stable Less than 20% stable 
habitat; well-suited for habitat; habitat habitat; lack of habitat is 
full colonization potential; availability less than obvious; substrate 
adequate habitat for desirable; substrate unstable or lacking. 
maintenance of frequently disturbed or 
populations; presence of removed. 
additional substrate in the 
form of newfall, but not 
yet prepared for 
colonization (may rate at 
high end of scale). 

15 14 13 12 11 10 9 rs) 7 6 5 4 3 2 I 0 

Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and 
boulder particles are 25- boulder particles are 50- boulder particles are more 
50% surrounded by fine 75% surrounded by fine than 75% surrounded by 
sediment. sediment. fine sediment. 

15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0 

Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1 velocity/ 
present (if fast-shallow is regimes present (if fast- depth regime (usually 
missing, score lower than shallow or slow-shallow slow-deep). 
if missing other regimes). are missing, score low). 

15 14 13 12 11 IO \9) 8 7 6 5 4 3 2 J 0 

Some new increase in bar Moderate deposition of Heavy deposits of fine 
formation, mostly from new gravel, sand or fine material, increased bar 
gravel, sand or fine sediment on old and new development; more than 
sediment; 5-30% of the bars; 30-50% of the 50% of the bottom 
bottom affected; slight bottom affected; sediment changing frequently; 
deposition in pools. deposits at obstructions, pools almost absent due to 

constrictions, and bends; substantial sediment 
moderate deposition of deposition. 

pools prevalent. 
15 14 l 3  12 11 10 9 8 7 6 5 4 3 2 I 0 

Water fills >75% of the Water fills 25-75% of the Very little water in 
available channel; or available channel, and/or channel and mostly 
<25% of channel riffie substrates are mostly present as standing pools. 
substrate is exposed. exposed. 

-
15 14 13 12 11 10 9 f 8' 7 6 5 4 3 2 1 0 

...., 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 2 
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HABIT AT ASSESSMENT FIELD DAT A SHEET-HIGH GRADIENT STREAMS (BACK) 

.i: .., " .... ... 
°" 
·= 
Q.
E " ..
c " 

-= ... .. 
"Cl " 
Q ...

.Q .,,
� ..
= ...."' "' 

.Q 
.:: .. ... ..
<; 
E "' ..... 

=--

---

Habitat 
Parameter 

6. Channel 
Alteration 

SCORE 

7. Frequency of 
l-Riffle9-tor bends) 
C,;J!, uJ. (_

SCORE 

8. Bank Stability 
(score each bank) 

Note: determine left 
or right side by 
facing downstream. 
SCORE_(LB) 

SCORE_(RB) 

9. Vegetative 
Protection (score 
each bank) 

SCORE _(LB) 

SCORE (RB) 

�� g one 
'-".l\1fillli tscore eacn 

bank riparian zone) 

SCORE� 
SCORE RB) 

Optimal 
Channelization or 
dredging absent or 
minimal; stream with 
normal pattern. 

� 
io ) 19 18 17 16 

Occurrence oH:i� 
relatively frequent; ratio 
of distance between riffles 
divided by width of the 
stream <7: I (generally 5 
to 7); variety of habitat is 
key. In streams where 
riffles are continuous, 
placement of boulders or 
other large, natural 
obstruction is important. !lo )19 18 17 16 

Banks stable; evidence of 
erosion or bank failure 
absent or minimal; little 
potential for future 
problems. <5% of bank 
affected. 

Left Bank IO 9 

Right Bank 10 9 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native 
vegetation, including 
trees, understory shrubs, 
or nonwoody 
macrophytes; vegetative 
disruption through 
grazing or mowing 
minimal or not evident; 
almost all plants allowed 
to grow naturally. 
Left Bank JO 9 

Right Bank 10 9 

Width of riparian zone 
> 18 meters; human 
acfr·=•=---r;"' ---1-'n2 

--l�ds, clear-cuts, 
lawns, o crops.l.)1ave not 
impacted zone-.J,,eff'Ifank 10 9 

Right Bank 10 9 

Total Score ____ _ 

Condition Category 
Subootimal Marginal Poor 

Some channelization Channelization may be Banks shored with gabion 
present, usually in areas extensive; embankments or cement; over 80% of 
of bridge abutments; or shoring structures the stream reach 
evidence of past present on both banks; channelized and 
channelization, i.e., and 40 to 80% of stream disrupted. Instream 
dredging, (greater than reach channelized and habitat greatly altered or 
past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not 
present. 

15 1 4 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

Occurrence of riffies Occasional riffle or bend; Generally all flat water or 
infrequent; distance bottom contours provide shallow riffles; poor 
between riffles divided by some habitat; distance habitat; distance between 
the width of the stream is between riffles divided by riffles divided by the 
between 7 to 15. the width of the stream is width of the stream is a 

between 15 to 25. ratio of>25. 

15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

Moderately stable; Moderately unstable; 30- Unstable; many eroded 
infrequent, small areas of 60% of bank in reach has areas; "raw" areas 
erosion mostly healed areas of erosion; high frequent along straight 
over. 5-30% of bank in erosion potential during sections and bends; 
reach has areas of erosion. floods. obvious bank sloughing; 

60-100% of bank has 
� erosional scars. 

8 7 6 5 � 3 2 I 0 

8 7 6 5 \:4 ) 3 2 I 0 

70-90% of the 50-70% of the Less than 50% of the 
streambank surfaces streambank surfaces streambank surfaces 
covered by native covered by vegetation; covered by vegetation; 
vegetation, but one class disruption obvious; disruption of streambank 
of plants is not well- patches of bare soil or vegetation is very high; 
represented; disruption closely cropped vegetation vegetation has been 
evident but not afTecting common; less than one- removed to 
full plant growth potential half of the potential plant 5 centimeters or less in 
to any great extent; more stubble height remaining. average stubble height. 
than one-half of the 
potential plant stubble 
height remaining. 

� � 
8 7 6 5 4 3 � I �) 
8 7 6 5 4 3 ( 2 \ I � 

Width of riparian zone Width of riparian zone 6- Wid
_�!! .. �<n'i zone <6 

I 2-18 meters; human 12 meters; human 1__,.,ers: little or no 
activities have impacted �.hav, impacted riparian vegetation due to 
zone on1y -o human activities. 

� 
8 '1--6-__ 5 4 3 2 I 0 

8 7 6 5.___4 3 2 I 0 

A-8 Appendix A-I: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2 
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.. 

PROJECT 

JOB NO. 

PROJECT MANAGER 

FIELD TEAM 

SNORKELER(S) :a � 

Species Oto 50 mm
Bull trout 

Cutthroat 

Rainbow 

Steel head 

Sculpin 

Chinook 

Whitefish 

Dace 

'-;i 

51to80 81 to 100

Snorkel Survey Form 
STATION ID t\(- (::r( - D \ 

---'-----.,.--------� 

DATE � /q I\? 
STARTTIME \ )Sc;" 

---""----------� 

STOP TIME I .) 'i s 
WEATHER 4\f(W\.LA 

(\ � 

Estimated Length 
101 to 120 121to150

-r 

151to200 201to250 >250 mm

0 = not snorkelable due to high turbidity or hiding cover 

1 = high amount of hiding cover and/or poor water clarity 

2 = moderate hiding cover and/or moderate water clarity 

3 = little hiding cover and good water clarity 

Comments: 

SnorkelSurveyForm 

Turbidity I Reach area (m2)======== 

Reviewed by (initials}: __ 

Date: ___ _ 

A-9



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET 

STREAM NAME U\uu.U" ( fo;ik 
STATION #\\(-U:,-C\ RJVERMILE 

LAT LONG 

STORET# 

INVESTIGATORS f\.�\+ ?Jf6 �fi.i\ tf 
FORM COMPLETED BY 

LOCATION 

STREAM CLASS 

RIVER BASIN 

AGENCY 

DATE "':"t.t\/1 7, 
TIME I 

--- AM 

HABITAT TYPES Indicate the percentage of each habitat type present 

'7IN>1 • 

LOT NUMBER 

REASON FOR SURVEY 
PM 

i o'tc 

% OCobble __ 0Snags __ % 0 V�ted Banks __ % 0 Sand % 
0 Submerged Macrophytes __ % Other ( '\'W« 

�-frame -
SAMPLE Gear used 0 kick-net OOther 
COLLECTION feading How were the samples collected? 0 from bank 

Indicate the number of jabs/kicks taken in each habitat type. 
0 Cobble OSnags __ 

0 Submerged Macrophytes __ 

GENERAL 
COMMENTS 

QUALITATIVE LISTING OF AQUATIC BIOTA 

0 Vegetated Banks 
_i;a'other ( I\ r Nd 

'-' 

--
) /.JO% 

0 from boat 

OSand 
) g 

--

Indicate estimated abundance: 0 =Absent/Not Observed, I =Rare, 2 =Common, 3= Abundant, 4 = 

Dominant 

Periphyton 

Filamentous Algae 

Macro h tes 

2 3 4 
2 3 4 
2 3 4 

Slimes 

Macroinvertebrates 

Fish 

0 
0 
0 

2 3 4 
(3)3 4 
2 3 4 

FIELD OBSERVATIONS OF MACROBENTHOS 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (1-3 organisms), 2 =Common (3-9 

organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms) 

Porifera 0 1 2 3 4 Anisoptera 0 1 2 3 4 Chironomidae 0 I 2 3 
Hydrozoa 0 I 2 3 4 Zygoptera 0 1 2 3 4 Ephemeroptera 0 � 2 3 
Platyhelminthes 0 1 2 3 4 Hemiptera 0 I 2 3 4 Trichoptera 0 1 2 3 
Turbellaria 0 I 2 3 4 Coleoptera 0 1 2 3 4 Other 0 I 2 3 
Hirudinea 0 1 2 3 4 Lepidoptera 0 I 2 3 4 
Oligochaeta 0 I 2 3 4 Sialidae 0 I 2 3 4 
lsopoda 0 1 2 3 4 Corydalidae 0 1 2 3 4 
Amphipoda 0 1 2 3 4 Tipulidae 0 I 2 3 4 
De ca pod a 0 1 2 3 4 Empididae 0 1 2 3 4 
Gastropoda 0 1 2 3 4 Simuliidae 0 I 2 3 4 
Bivalvia 0 I 2 3 4 Tabinidae 0 I 2 3 4 

r.11kirt<>P 0 I 2 1 4 

4 
4 
4 
4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 
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PERIPHYTON FIELD DATA SHEET 

STREAM NAME �} '<( '-f .,, ll LOCATION 

ST A TION #ili-l""-01 RIVERMILE STREAM CLASS c,\t;,oA \11'1 
LAT LONG RIVER BASIN � 

STORET# AGENCY 

TNVESTIGA TORS I\,�� &!¥:., c M. � LOT NUMBER 

FORM COM�T� BY 
J 

DATE '.}/')/\., REASON FOR SURVEY 
TIME � AMe 

HABITAT TYPES Indicate the pcrcentag�ch habitat type presen.t 
0 Sand-Silt-Mud-Muck % 0 Gravel-Cobblci[:t_% . 
0 SmalJ Woody Debris..:...\--% 0 Large Woody Debris�% 
0 Riffle� 0Run__tzr_% 

0Bedrock�% 
0 Plants, R ots�% 
O Pool_.2:_% 

SAMPLE 
COLLECTION 

OCanopy % 

Gear used 0 suction device 0 bar clamp sample . ' }2!'.Jcraping 0 Other 

How were the samples collected? Owading j{'�rom bank 0 from boat 

GENERAL 
COMMENTS 

If natural habitat collections, indi�c the number of samples taken in each habitat type. 
0 Sand-Silt-Mud-Muck __ % .Gravel-Cobble__\n'.l..% 0 Bedrock __ % 
0 Small Woody Debris __ % 0 Large Woody Debris __ % 0 Plants, Roots __ % 

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (<5%), 2 =Common (5% - 30%), 

3= Abundant (30% - 70%), 4 =Dominant (>70%) 

Periphyton 

Filamentous Algae 

Macro h tes 

2 3 4 
2 3 4 
2 3 4 

Slimes 

Macroinvertebrates 

Fish 

0
0

0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1

2 3 4 
(j) 3 4 

2 3 4 
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Glacier Creek 
HC-GC-01 
AUGUST 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAM NAME LOCATION ttC-Di 
STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

JNVESTIGA TORS 

FORM COMPLETED BY DA TE ff ·'2-H. -( 3 I REASON FOR SURVEY TIME i�t.tS: AM PM 

WEATHER 
CONDITIONS 

Now Past 24 
hours 
0 

Has there�n a heavy rain in the last 7 days? 
OYes JV No 

0 Air Temperature�° C 
storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 
clear/sunny 

Jg % Other _____ ____ ____ _ 

0-

SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

STREAM Stream Subsystem 
CHARACTERIZATION 0 Perennial 0 Intermittent 0 Tidal

Stream Origin 
OG!acial 
0 Non-glacial montane
0 Swamp and bog 

0 Spring-fed 
0 Mixture of origins
0 Other ----

Stream Type 
0 Coldwater 0 Warrnwater

Catchment Area. ____ km2 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 
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...... . � � ft; ... V • 

PHYSICAL CILA.RACTERIZATION/W ATER QUALITY FIELD DATA SHEET
(BACK) 

WATERSHED 
FEATURES 

RIPARIAN 
VEGETATION 
(18 meter buffer) 

JNSTREAM
FEATURES 

LARGE WOODY 
DEBRIS 

AQUATIC 
VEGETATION 

WATER QUALITY 

SEDIMENT/ 

Predominant Surrounding Landuse 
0 Forest 0 Commercial 
0 Field/Pasture � 1ndustriF'hl :s 

M§al Watershed NPS Pollution 
o evidence 0 Some potential sources 

0 Obvious sources 
0 Agricultural 
0 Residential 

Other ,\f \rj'ical Watershed Erosion 
None 0 Moderate 0 Heavy 

B'dicate the dominant typednd record the dom'1 species present t'tt 
Trees Shrubs rasses erbaceous 

dominant species present 

Estimated Reach Length 1.QQ___m 

K-.re-Pt 
Canopy Cover o,U �V\ 
0 Partly open 0 Partly shaded 0 Shaded 

Estimated Stream Width 
High Water Mark ---m 

mi Sampling Reach Area --- Proportion of Reach Represented by Stream 
Area in km' (m2xl000 )  km2 

)
�orphology Ty�es ---

Estimated Stream Depth ·�- Riffle_\C"(L,,
Y• 0 Run ___ % 

Pool ___ Yo 
Surface Velocity m/sec Channelized OYes �o 
(at thalweg) 

1.0 fr/� ?Z-- 9 (, Dam Present OYes �o 

LWD _l_m2 
Density of L WD ___ m11km2 (LWD/ reach area) 

Indicate the dominant type and record the dominant s0ecies present 
0 Rooted emergent �Rooted submergcnt Rooted floating 
0 Floating Algae Attached Algae 

0 Free floating 

dominant species present 

Portion of the reach with aquatic vegetation __ % 

Temperature S •S ° C 

Specific Conductance '2-{ 
LtVt( Dissolved Oxygen 

pH 5 ,(pt; S'tc:wt s -t.Y
Turbidity ;,1@t � 
WQ Instrument Used l� v-ii 

�er Odors 
, ormal/None 0 Sewage 

0 Petroleum 0 Chemical 
0 Fishy OOther 

Water Surface Oils �ick 0 Sheen OGlobs OFlecks 
one OOther 

�bidity �not measured) 
!ear Slightld turbid OTurbid 

0 Opaque 0 Staine OOther 

SUBSTRATE 
�rs 

ormal 0 Sewage 0 Petroleum 
De�osits 
0 Judge 0 Sawdust 0 Paper fiber 0 Sand 

0 Chemical 0 Anaerobic 
OOther 

ONone 0 Relict shells 0 Other 

Looking at stones which are not deeply embedded, �I bsent OSlight OModerate 0 Profuse 
are the un��des black in color? 
OYes o 

/ 
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 

(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Composition in 
Type Sampling Reach Type Sampling Area 

Bedrock t1f Detritus sticks, wood, coarse plant � Q,1 materials (CPOM) 
Boulder > 256 mm (10") 
Cobble 64-256 mm (2.5"-10") '6\.f Muck-Mud black, very fine organic @' Gravel .. !O' 

(FPOM) 2-64 mm (0.1 "-2.5") 
Sand 0.06-2mm (gritty) I Marl grey, shell fragments 

fl Silt 0.004-0.06 mm 

Clay < 0.004 mm (slick) 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1 
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HABITAT ASSESSMENT FIELD DATA SHEET-HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME LOCATION "1bt \-tC - GrC - D1 
STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

JNVESTIGA TORS 

FORM COMPLETED BY .Nfi f\· DATE s �"f �i� REASON FOR SUR VEY 
TIME 19:f� AM PM 

Habitat Condition CatCj!orv 
Parameter Ootimal Subootimal Mar2inal Poor 

Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable 
I. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; Jack of habitat is 
Substrate/ epifaunal colonization and full colonization potential; availability less than obvious; substrate 
Available Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking. 

submerged logs, undercut maintenance of frequently disturbed or 
banks, cobble or other populations; presence of removed. 
stable habitat and at stage additional substrate in the 
to allow full colonization form of newfall, but not 
potential (i.e., Jogs/snags yet prepared for 
that are not new fall and colonization (may rate at 
not transient). high end of scale). ......... 

SCORE 2-0 J� 18 17. 16 15 14 J3 ii JI 10 .. 9 8. 7 l6 5 4 3 2 I 0 

.c Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and c,; = .. 2. Embeddedness boulder particles are 0- boulder particles are 25- boulder particles are 5� boulder particles are more ... 
co 25% surrounded by fine 50% surrounded by fine 75% surrounded by fine than 75% surrounded by .s Q. sediment. Layering of sediment. sediment. fine sediment. 
e cobble provides diversity = "' of.Diche space. 

.: 
2Q} 19 � SCORE 18J: 17 16 ''�15 14 13 12 11 JO Q 8 1i. 6 5 4 3 2 l 0 � = = All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by I velocity/ iii ;.. 3. Velocity/Depth regimes present (slow- present (if fast-shallow is regimes present (if fast- depth regime (usually .. 

.. Regime deep, slow-shallow, fast- missing, score lower than shallow or slow-shallow slow-deep). -"' 
s deep, fast-shallow). if missing other regimes). are missing, score low). 
"' ... (Slow is < 0.3 mis, deep is 
.. > 0.5 m.) Oi e 18 16 13 7 {� � = SCORE 20 19 17 15 14 12 lJ 10 9 8 5 4 -3 2 I 0 ... = 

i:.. 
Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine 

4. Sediment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar 
Deposition and less than 5% oflhe gravel, sand or fine sediment on old and new development; more than 

bottom affected by sediment; 5-30% oflhe bars; 30-50% of the 50% of the bottom 
sediment deposition. bottom affected; slight bottom affected; sediment changing frequently; 

deposition in pools. deposits at obstructions, pools almost absent due to 
constrictions, and bends; substantial sediment 
moderate deposition of deposition. 

- Pools prevalent. 

SCORE 20 19 18 17 16 15 I� 13 12 1l 10 9 8 7 6 5 4 3 2 I 0 
Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little water in 

5. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly 
Status minimal amount of <25% of channel Tiffie substrates are mostly present as standing pools. 

channel substrate is substrate is exposed. exposed. 
exoosed. --

SCORE 20 I� 18 17 16 15 14 13 12l 11T1 10 9 8 7 6 5 4 3 2 l 0 
-

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 2 
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HABITAT ASSESSMENT FIELD DA TA SHEET-HIGH GRADIENT STREAMS (BACK) 

Habitat Condition Cate2ory 
Parameter Ootimal Subootimal Mar2inal Poor 

6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion Alteration dredging absent or present, usually in areas extensive; embankments or cement; over 80% of 
minimal; stream with of bridge abutments; or shoring structures the stream reach 
normal pattern. evidence of past present on both banks; channelized and 

channelization, i.e., and 40 to 80% of stream disrupted. lnstream 
dredging, (greater than reach channelized and habitat greatly altered or 
past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not I� present. 

SCORE 2-0 l 19 18 17 16 15 14 B 12 11 10 9 8 7 6 5 4 ..3 2 1 0 

Occurrence of riffles Occurrence of riffles Occasional riffle or bend; Generally all flat water or 
7. Frequency of relatively frequent; ratio infrequent; distance bottom contours provide shallow riffles; poor 
Riffles (or bends) of distance between riffles between riffles divided by some habitat; distance habitat; distance between 

divided by width of the the width of the stream is between riffles divided by riffles divided by the 
stream <7: I (generally 5 between 7 to 15. the width of the stream is width of the stream is a 
to 7); variety of habitat is between 15 to 25. ratio of>25. 
key. In streams where 

.c u riffles are continuous, 
" placement of boulders or .. .. other large, natural Cl) ·= obstruction is important. 'E. (Tu') 19 & iJ 6 E SCORE 18 17 16 15 14 12 H � 10 9 8 7 5 4 3 2 l 0 � 
c: " Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded -s .. .. 8. Bank Stability erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; "raw" areas 

"Cl (score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight .. "' potential for future over. 5-30% of bank in  erosion potential during sections and bends; .. 
.ti 
"Cl Note: determine left problems. <5% of bank reach has areas of erosion. floods. obvious bank sloughing; !l or right side by affected . 60-100% of bank has .. :I Oi facing downstream. erosional scars. 
;> Left Bank ( 1"sij "-< .. SCORE _(LB) 9 8 7 .. 6 5 4 3 t 1 0 

.ti 
Right Bank ( 0 ) .s SCORE _(RB) 9 8 jl 6, 5 4 3 2 I 0 ., .. � More than 90% of the 70-90% of the 50-70% ofthe Less than 50% of the .. E 9. Vegetative streambank surfaces and streambank surfaces streambank surfaces streambank surfaces " Protection (score immediate riparian zone covered by native covered by vegetation; covered by vegetation; ... .. 

=- each bank) covered by native vegetation, but one class disruption obvious; disruption of streambank 
vegetation, including of plants is not well- patches of bare soil or vegetation is very high; 
trees, understory shrubs, represented; disruption closely cropped vegetation vegetation has been 
or nonwoody evident but not affecting common; less than one- removed to 
macrophytes; vegetative full plant growth potential half of the potential plant 5 centimeters or less in 
disruption through to any great extent; more stubble height remaining. average stubble height. 
grazing or mowing than one-half of the 
minimal or not evident; potential plant stubble 
almost all plants allowed height remaining. 

. .. ,,.(:::\ to grow naturallv. A. 
SCORE _(LB) Left Bank \19 ) '9 ·� � 7 6 - 5 4 \. � �J 2 1 0 

SCORE (RB) Right BankJlol 9 "'\.... �\ 7 6 5 4 " i I; 2 1 0 

Width of riparian zone Width of riparian zone Width of riparian zJne 6- Width of riparian zone <6 
10. Riparian > 18 meters; human 12-J 8 meters; human 12 meters; human meters: little or no 
Vegetative Zone activities (i.e., parking • activities have impacted activities have impacted riparian vegetation due to 
Width (score each lots, roadbeds, clear-cuts, zone only minimally. zone a great deal. human activities. 
bank riparian zone) lawns, or crops) have not 

impacted 7lma. 
SCORE _(LB) Left Bank \.Jo,) 9 8 7 6. I 5 4 3 2 ll1; 0 ilr 

(RB )  Right Banil'-1 o) : I• "�:· SCORE 9 8 7 6 5 4 3 2 . .lu 0 -
Total Score ___ _ 

A-8 Appendix A-1: Habitat Assessment and Physicochemica/ Characterization Field Data Sheets - Form 2 
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.. 
.. 

PROJECT 
JOB NO. 
PROJECT MANAGER 
FIELD TEAM 
���������� 

SNORKELER(S) .... B .... -1: ..... S-,___ ___ _ 

Species Oto 50 mm 51to80 81 to 100 
Bull trout 
Cutthroat 
Rainbow 
Steelhead 
Sculpin 
Chinook 
Whitefish 
Dace 

Snorkel Survey Form 
sTAT10N 1D � He -ere -of
DATE 9-zL(-13 
ST ART T IME_\ ....... l lf_...· \;_:--------­
STOP TIME ...,.\_2.,....�'J ..... · --.-------­
WEATHER !fg\Jf d1t1wt1r:1 

Estimated Length 
101t()120 121to150 151to200 201to250 >250 mm 

O = not snorkelable due to high turbidity or hiding cover 
1 = high amount of hiding cover and/or poor water clarity 
2 = moderate hiding cover and/or moderate water clarity 
3 = little hiding cover and good water clarity 

Comments: 

SnorkelSurveyForm 

Turbidity I Reach area (m2)======== 

Reviewed by (initials): __ 

Date: ___ _ 
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BENTHIC MACROINVERTEBRA TE FIELD DATA SHEET 

STREAM NAME LOCATION �c - r,1 L.-0\ 
STATION# RIVERMILE STREAM CLASS 
LAT LONG RIVER BASIN 
STORET# AGENCY 
INVESTIGATORS LOT NUMBER 
FORM COMPLETED BY DATE �\ ·� REASON FOR SURVEY 

HABITAT TYPES 

SAMPLE 
COLLECTION 

GENERAL 
COMMENTS 

TIME � AM PM 

Indicate the percentage of each habitat type present 
�obble�% 0 Snags __ % 0 Vegetated Banks __ % 

ubmerged Macrophytes __ % 0 Other ( 

Gear used 'fj>-frame 0 kick-net OOther 

How were the samples collected? �ading 0 from bank 'lcicate thfbumber of jabs/kicks taken in each habitat type. 
Cobble 0 Snags__ 0 Vegetated Banks __ 

0 Submerged Macrophytes__ 0 Other ( 

QUALITATIVE LISTING OF AQUATIC BIOTA 

OSand \
% )_ 

0 from boat 

OSand __ 

)_ 

% 

Indicate estimated abundance: 0 =Absent/Not Observed, J =Rare, 2 = Common, 3= Abundant, 4 = 

Dominant 

Periphyton 

Filamentous Algae 

Macro h tes 

0 1 2 3 40 (02 3 4 0 1 2 3 4 
FIELD OBSERVATIONS OF MACROBENTHOS 

Slimes 

Macroinverte brates 

Fish 

00 0 
2 4 
0 3 4 2 3 4

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (1-3 organisms), 2 =Common (3-9 

organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms) 

Porifera 0 1 2 3 4 Anisoptera 0 I 2 3 4 Chironomidae 0 
Hydrozoa 0 1 2 3 4 Zygoptera 0 1 2 3 4 Ephemeroptera 0 
Platyhelminthes 0 1 2 3 4 Hemiptera 0 I 2 3 4 Trichoptera 0 
Turbellaria 0 I 2 3 4 Coleoptera 0 I 2 3 4 Other 0 
Hirudinea 0 1 2 3 4 Lepidoptera 0 I 2 3 4 
Oligochaeta 0 1 2 3 4 Sialidae 0 I 2 3 4 
Isopoda 0 1 2 3 4 Corydalidae 0 1 2 3 4 
Amphipoda 0 I 2 3 4 Tipulidae 0 1 2 3 4 
Decapoda 0 1 2 3 4 Empididae 0 1 2 3 4 
Gastropoda 0 1 2 3 4 Simuliidae 0 1 2 3 4 
Bivalvia 0 1 2 3 4 Tabinidae 0 1 2 3 4 

('11),,ifl�p () I ? 1 A 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 

III1

2 3 42 3 42 3 42 3 4
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PERIPHYTON FIELD DATA SHEET 

STREAM NAME LOCATION �-Ge �c1
STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS LOT NUMBER 

FORM COMPLETED BY DATE �\3 REASON FOR SURVEY 

HABITAT TYPES 

SAMPLE 
COLLECTION 

TIME � AM PM 

�dicate the percentage of each habitat type prese5t) 
Sand-Silt-Mud-Muck_J_o/o �Gravel-Cobble c % 

0 Small Woody Debris __ % Large Woody Debris __ % 
O Bedrock % 
0 Plants, Roots_% 

O Riffie __ o/o % ORun __ 

OCanopy __ o/o 

Gear used 0 suction device 0 bar clamp sample 

OPool __ % 

0 scraping O Other 

How were the samples collected? Owading 0 from bank 0 from boat 

If natural habitat collections, indicate the number of samples taken in each habitat type. 
0 Sand-Silt-Mud-Muck __ % 0 Gravel-Cobble % 0 Bedrock % 
0 Small Woody Debris __ % 0 Large Woody Debris __ % 0 Plants, Roots % 

GENERAL 
COMMENTS 

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 = Rare (<5%), 2 =Common (5% - 30%), 

3= Abundant (30% - 70%), 4 =Dominant (>70%) 

Periphyton 

Filamentous Algae 

Macro h es 

0 1 2 

o_G � 
3 4 
3 4 
3 4 

Slimes 

Macroinvertebrates 

Fish 

0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 

2 0 4 OJ 3 4 
2 3 4 
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.. 
.. 

HNlTCROWSER 
PROJECT 
JOB NO. 
PROJECT MANAGER 
FIELD TEAM NM tl, 61i>, T�l 

WO instrument _..._H:..:.·.,,._.,....;.;h:...."-..__ ______ _ 

Operator 

Start Time 
Calibrated 

T (deg C) y 

DO (mg/L) y 

pH y 

Cond (uS/cm) y

Turb. (NTU) y 

Sample ID 
(ex. HC13-SW-SFSR09) 

IH - (;.(-01 I) 

H l .  G-<. - OJ 
/f( .(,.<_- Dih 

H (_ - �( - 0 I/) 

I t <- - 6.( -o1 

ff.c. - 6<.- Ol 

7� c- G.c- 01 
1H. -l.C- 01 

N S-.-;-
N Io. �I
N Y.t."f 
N 21 

N o.o 

Bottle type 
F L1">J3. 
II �/13 
II AP1= 

Ii 1\ p,; 
t-ftJfJc 

;.J () ('( 
HoP( 
{-L fl2 

H.:.�"' 
7.4 

i.:,1 . ..,1�.� 

#of 
Containers 

} 

I 

i 
I 

I 

1 

I 
i 

Total number of bottles 
Duplicate Sample ID ---------
Fie Id Blank ID 
Rinsate Sample ID 

-hJtx{ I ()., � 

Chemistry Sampling Form 
STATION ID 11 C: - C L - c1J I 
DATE!TIME SAMPLED "9;/z'-1/ 11 1 "-/ : 3o ------'+-• ........... ---.......... �---� 

STREAM DEPTH 
STREAM VELOCITY 
SAMPLE DEPTH 

Lat 

Av� JD ,·,... ,V1 '\.lr ? ' 

--------------� 

Long 
--------------� 

End Time Water quality comments: 
(color, odor, sheen) 

Analyses Preservative Filter 
I� <: A) 'I 
A..,'"'·"'> Al y 

/11rr-,,./, ( ,�, lf f.l ... ) /\( y 
JN'! ( r ,.{' 'I y 
/Ml' T'P>f .l ·y /\I 

A 11<.._ N /\I 

M. 'f-.,, .. fi (A, Pd .,-1.} IJ Al 

/� .. Ai Ill / 

Sediment # of locations for composite 
%Gravel 
%Sand 
%Fines 

��·� � I  0 
C:\PROJECT�35_MCMA\Deliverables\SAP\Appendix B - datasheets\ChemistrySamplingForms .x l s 

� .... .. -

. .. Reviewed by (initials): __ 

Date: ___ _ 
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Photograph 1 – July 9, 2013. View upstream to start of reach (orange arrow) 

from southern braid of stream. 
 

 
 
Photograph 2 – July 9, 2013. View upstream to start of reach (orange arrow) 

from northern braid of stream. 
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Photograph 3 – July 9, 2013. View downstream to end of reach (orange arrow). 
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Glacier Creek 
HC-GC-05 
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PHYSICAL CHARACTERIZATION/\V ATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAM NAME uc.., G-c, o� LOCATION 

STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS f1A(-l f>A� ··Th<. 
FORM COMPLETED BY fl� DATE g f [<::)'/1 ''/ 

I@ 
REASON FOR SURVEY 

TIME .� AM 

11 '-1.o 

WEATHER 
CONDITIONS 

Now Past 24 �s there been a heavy rain in the last 7 days? 
hours )!' Yes 0 No 
0 
o Air Temperature __ ° C 

a 
0 
0 �o/�

storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 

clear/sunny 

::-fll'J-5' Other __ ___ _____ _ 

0-
SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

STREAM §l:ream Subsystem 
CHARACTERIZATION � Perennial 0 Intermittent 0 Tidal

Stream Origin 
DGlacial 
0 Non-glacial montane 
0 Swamp and bog 

0 Spring-fed 
Q Mixture of origins 
OOther ___ _ 

filr_!am Type �oldwatcr 0 Warmwater 

Catchment Area. ____ km2 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Ben/hie 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DAT A SHEET 
(BACK) 

WATERSHED
FEATURES 

RIPARIAN 
VEGETATION (18 meter buffer) 

INSTREAM
FEATURES

if dominant Surrounding Landuse
orest 0 Commercial 
ield/Pasture 0 Industrial 

0 Agricultural OOther 
0 Residential 

�al Watershed NPS Pollution 
o evidence 0 Some potential sources 

0 Obvious sources 

�cal Watershed Erosion
�None 0 Moderate 

Jrf icate the dominant type1:3nd record the domi�nt species present Trees - rQ.Ju 'jh"' Shrubs Grasses 0 Herbaceous 

dominant species present H 1.f'-lod' .; l<.!V � r ; 
Estimated Reach Length i.QQ__m Canopy Cover 

zzr� �artly open 0 Partly shaded 0 Shaded 
Estimated Stream Width ,., ·-High Water Mark /. '? m 
Sampling Reach Area ---ml 

Proportion of Reach Represented by Stream
Area in km' (m1x1000) ---km2 �holo

�
Y. T

�
�es 

e).$' m 
ffle u Yo 0 Run ___ % 

Estimated Stream Depth ool_1fc- Yo 

Surface Velocity 'sec Channelized OYes �No IJL-/ V'L/ (at thalweg) 13. r::.s /7' .� ONo -- � 
LARGE WOODY
DEBRIS 

AQUATIC 
VEGETATION

WATER QUALITY 

SEDIMENT/
SUBSTRATE

Dam Present >J..Yes 

LWD JE__m1 
Density of L WD ___ m2/km2 (LWD/ reach area) 

Indicate the dominant type and record the dominant �ecies present
0 Rooted emergent �ooted submergent Rooted floating 
0 Floating Algae _. Attached Algae 

0 Free floating 

dominant species present 

Portion of the reach with aquatic vegetation L% 
Temperature 1. B ° C 

Specific Condu�����f)lJµ.;/�"' 
Dissolved Oxygen /o. 1 (;, 

L �ter Odors
ftk, - Normal/None 0 Sewage '/Ji b Petroleum 0 Chemical k$ C fl.. 0 Fishy 0 Other 

t���:s-: ��,, /�U.� � '7. 'f
Turbidity O. 0 l 1-keLWQ Instrument Used fv ::. h_ r 
Odors 
ONonnal 0 Sewage OPetroleum 
OChemical OAnaerobic -:tl(None 
0 Other 

Water Surface Oils � Slick 0 Sheen OGlobs 0 Flecks 
None 0 Other i:rbidity �not me.asured)

OTurbid Clear Sligh� turbid 
Opaque 0 Stam 0 Other 

De�osits 
0 ludge 0 Sawdust 0 Paper fiber 
0 Relict shells 0 Other 

J2t' Sand 

1'
s 

Looking at stones which are not deeply embedded,
are the un�sides black in color? 

Absent OSlight 0 Moderate 0 Profuse 0 Yes No 

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Comfuosition in
Type Sampling Reach Type Samp ing Area 

Bedrock Detritus sticks, wood, coarse plant �,- lo � materials (CPOM) 
Boulder >256mm(IO") 50 - -� � 
Cobble 64-256 mm (2.5"-10") 4-5"' Muck-Mud black, very fine organic 0 :;l... (FPOM) 
Gravel 2-64 mm (0. I "-2.5") 

Sand 0.06-2mm (gritty) � Marl grey, shell fragments 

Silt 0.004-0.06 mm 0 
Clay < 0.004 mm (slick) 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form I 
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HABITAT ASSESSMENT FIELD DATA SHEET-HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME (:,11-c;v- UUi: LOCATION ;,re . {s(_ _ os-
STATION# RIVER MILE STREAM CLASS 
LAT LONG RIVER BASIN S /:L.<.,. . Y 
STORET# AGENCY \j 
fNVESTIGA TORS /-1,k/.I {jA� ..) h5 
FORM COMPLETED BY DATE fj /Z� /r ?. REASON FOR SURVEY 

TIME , -; 1)'1' AM PM . 

Habitat Condition Cate1wrv 
Parameter Ootimal Subootimal Marl?inal Poor 

Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable 
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is 
Substrate/ epifaunal colonization and full colonization potential; availability less than obvious; substrate 
A vailablc Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking. 

submerged logs, undercut maintenance of frequently disturbed or 
banks, cobble or other populations; presence of removed. 
stable habitat and at stage additional substrate in the 
to allow full colonization form of newfall, but not 
potential (i.e., logs/snags yet prepared for 
that are not new fall and colonization (may rate at 
not transient). high end of scale). 

SCORE {20) 19 18 17 16 1 5 14 13 12 Jl 10 9 8 7 6 5 4 3 2 I 0 
... Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and ... .. .. 2. Embeddedness boulder particles are 0- boulder particles are 25- boulder particles are 50- boulder particles are more .. 
c.o 25% surrounded by fine 50% surrounded by fine 75% surrounded by fine than 75% surrounded by 

.5 
=- sediment. Layering of sediment. sediment. fine sediment. 
e cobble provides diversity .. .. of niche space . . 5 (20) 1 "C SCORE 19 )8 17 16 IA }5 14 13 U. II JO 9 8 7 6 5 4 3 2 0 :l .. 
= All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by I velocity/ Oi ... 3. Velocity/Depth regimes present (slow- present (iffast-shallow is regimes present (if fast- depth regime (usually .. .. Regime deep, slow-shallow, fast- missing, score lower than shallow or slow-shallow slow-deep). � 
.e deep, fast-shallow). if missing other regimes). are missing, score low) . 
.. (Slow is< 0.3 mis, deep is .. :l > 0.5 m.) ., e 1 8 17 f'66 ,.. .. SCORE 20 19 15 14 13 12 11 10 9 8 1 6 5 4 3 2 I 0 .. .. 

=- Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits offine 
4. Sediment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar 
Deposition and less than 5% of the gravel, sand or fine sediment on old and new development; more than 

bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom 
sediment deposition. bottom affected; slight bottom affected; sediment changing frequently; 

deposition in pools. deposits at obstructions, pools almost absent due to 
constrictions, and bends; substantial sediment 
moderate deposition of deposition. 
pools prevalent. 

/2rJ) 19 
--

SCORE 18 17 16 15 14 13 1 2 11 10 9 � 7 6 5 4 3 2 l 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little water in 
5. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly 
Status minimal amount of <25% of channel riffle substrates are mostly present as standing pools. 

channel substrate is substrate is exposed. exposed. 
exposed. 

SCORE 20 19 18 17 16 15 )4 13 12 11 10 9 8 7 (6 5 4 3 2 1 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 2 
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HABITAT ASSESSMENT FIELD DATA SHEET-HIGH GRADIENT STREAMS (BACK) 

Habitat Condition Cate2ory 
Parameter Optimal Suboptimal Mar2inal Poor 

6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion 
Alteration dredging absent or present, usually in areas extensive; embankments or cement; over 80% of 

minimal; stream with of bridge abutments; or shoring structures the stream reach 
normal pattern. evidence of past present on both banks; channelized and 

channelization, i.e., and 40 to 80% of stream disrupted. Instream 
dredging, (greater than reach channelized and habitat greatly altered or 
past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not 
present. 

SCORE '21l 19 18 17 16 15 14 1-3 IQ 11 10 9 8 7 6 5 4' 3� 2 l 0 

Occurrence of riffies Occurrence of riffies Occasional riffle or bend; Generally all flat water or 
7. Frequency of relatively frequent; ratio infrequent; distance bottom contours provide shallow riffles; poor 
Riffles (or bends) of distance between riffies between riffles divided by some habitat; distance habitat; distance between 

divided by width of the the width of the stream is between riffles divided by riffles divided by the 
stream <7: l (generally 5 between 7 to 15. the width of the stream is width of the stream is a 
to 7); variety of habitat is between 15 to 25. ratio of>25. 
key. In streams where 

.c riffies are continuous, " .. placement of boulders or .. .. other large, natural bl> 
c obstruction is important. :a I� I• 10 7

'· E SCORE 19 18.1. 17 16 15 14 13 12 ,11 9 8 6 5 4 3 2 l 0 .. "' 
c .. 

Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded ; .. 8. Bank Stability erosion or bank failure infrequent, small areas of 60% of bank in reach has areas� '1raw11 areas .. 
"Cl (score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight .. 
e potential for future over. 5-30% of bank in erosion potential during sections and bends; .. 

J:;. 

� Note: determine left problems. <5% of bank reach has areas of erosion. floods. obvious bank sloughing; 
.. or right side by affected. 60-100% of bank has 
= facing downstream. erosional scars . .... 
> [t) .. SCORE _(LB) l;eftBank 10 9 8 7 ,t.'6 5 4 �� 3 I' ll 2 0 .. 

J:;. I • (1\ � SCORE _(RB) Right Bank 10 9 8 - "/ 6 . 5 4 3 2 0 
"' ... � More than 90% of the 70-90% of the 50-70% of the Less than 50% of the .. E 9. Vegetative streambank surfaces and streambank surfaces streambank surfaces streambank surfaces .. Protection (score immediate riparian zone covered by native covered by vegetation; covered by vegetation; .. .. 

ll. each bank) covered by native vegetation, but one class disruption obvious; disruption of streambank 
vegetation, including of plants is not well- patches of bare soil or vegetation is very high; 
trees, understory shrubs, represented; disruption closely cropped vegetation vegetation has been 
or nonwoody evident but not affecting common; less than one- removed to 
macrophytes; vegetative full plant growth potential half of the potential plant 5 centimeters or less in 
disruption through to any great extent; more stubble height remaining. average stubble height. 
grazing or mowing than one-half of the 
minimal or not evident; potential plant stubble 
almost all plants allowed height remaining. 
to grow natu!J1.lly. 

SCORE _(LB) Left Bank (1� 9 ,. 8 7 6 5 4 3 2 l 0 -
SCORE (RB) Right Bank (ui> 9 8 7 6 5 4 3 ; 2 l 0 

Width of riparian zone Width of riparian zone Width of riparian zone 6- Width of riparian zone <6 
10. Riparian > 18 meters; human 12-18 meters; human I 2 meters; human meters: little or no 
Vegetative Zone activities (i.e., parking activities have impacted activities have impacted riparian vegetation due to 
Width (score each lots, roadbeds, clear-cuts, zone only minimally. zone a great deal. human activities. 
bank riparian zone) lawns, or crops) have not 

impacted zone_ 

SCORE _(LB) Left Bank l Io) 9 8 7 6 � 5 4 3 2 I 0 -
Right Ban�O\ � : ' 

SCORE (RB) 9 8 7 .. 6 5 4 3 2 I 0 

Total Score -----

A-8 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2 
A-30



.. 
.. 

PROJECT _,_�...;....C,_IJV1---'-------
.JOB NO. \:feVQ - b� 
PROJECT MANAGER ... f\A ......... Jr....;..tj_._· __ _ 

FIELD TEAM 

S NORKELER(S) f2..�s 
Species Oto 50 mm 51to80 81 to 100 
Bull trout -{ l \ 
Cutthroat 

Rainbow 

Steel head 

Sculpin 

Chinook 

Whitefish 

Dace 

Snorkel Survey Form 
STATION ID t\-C- (jtC,-<;s: 
DATE 9J·-j__0-�3 
START TIME-=\0...;;.'2.()-=---------
STOP TIME \ \ ·�J 
WEATHER C.:1)\/\'1\ IA • \r\\l'.1(\ LJ/)·, () v 

Estimated Lenath 
101 t� 120 121to150 151 to 200 201to250 

11 llU ' H 
>250 mm 

. 

O = not snorkelable due to high turbidity or hiding cover 
Turbidity r====J 

Reach area (m2)r====J 1 = high amount of hiding cover and/or poor water clarity 
2 = moderate hiding cover and/or moderate water clarity 
3 = little hiding cover and good water clarity 

Comments: 

SnorkelSurveyForm 
Reviewed by (initials): __ 

___ _ Date:.

A-31



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET 

STREAM NAME G-/tc;.v- r� LOCATION He - r-c - os-
STATION# RIVERMILE STREAM CLASS 
LAT LONG RIVER BASTN 5.4�· .f
STORET# AGENCY u 
INVESTIGATORS I-A I� � TH LOT NUMBER 
FORM COMPLETED BY DATE B/2> fr> REASON FOR SURVEY 

TIME IZ : 3o' AM PM 

HABITAT TYPES Indicate the percentag of each habitat type present 
¢cobble 9<> % • Snags 1S-% OVegetatedBanks __ % 
0 Submerged Macrophytes __ % �Other ( ") ovv( 

SAMPLE Gear used ¥0-frame 0 kick-net 0 Other 
COLLECTION 

,g{wading How were the samples collected? 0 from bank 

Indicate the number of jabs/kicks taken in each habitat type. 
}! Cobble-- g 0 Snags__ 0 Vegetated Banks __ 
0 Submerged Macrophytes __ 0 Other( 

�nd2_% 
) % 

0 from boat 

OSand __ 

)_ 
GENERAL ;) -Ii; }J 

--� 
*110, I 4, l-1- WtlLCOMMENTS I 

�ru_,�l-? 

QUALITATIVE LISTING OF AQUATIC BIOTA 

\]Lj:e,' 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 = Rare, 2 =Common, 3= Abundant, 4 = 

Dominant 

Periphyton 

Filamentous Algae 

Macro h tes 

0 1 @ 3 4 
0 0 2 3 4 

2 3 4 
FIELD OBSERVATIONS OF MACROBENTHOS 

Slimes 

Macroinvertebrates 

Fish 

0 
0 
0 

2 3 4 
0©4 
2 3 4 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (1-3 organisms), 2 =Common (3-9 
organisms), 3= Abundant (>IO organisms), 4 =Dominant (>50 organisms) 

Porifera 0 I 2 3 4 Anisoptera 0 1 2 3 4 Chironomidae 0 
Hydrozoa 0 I 2 3 4 Zygoptera 0 I 2 3 4 Ephemeroptera 0 
Platyhelminthes 0 I 2 3 4 Hemiptera 0 I 2 3 4 Trichoptera 0 
Turbellaria 0 I 2 3 4 Coleoptera 0 I 2 3 4 Other 0 
Hirudinea 0 I 2 3 4 Lepidoptera 0 I 2 3 4 
Oligochaeta 0 I 2 3 4 Sialidae 0 1 2 3 4 
Isopoda 0 I 2 3 4 Corydalidae 0 I 2 3 4 
Amphipoda 0 I 2 3 4 Tipulidae 0 I 2 3 4 
Decapoda 0 I 2 3 4 Empididae 0 1 2 3 4 
Gastropoda 0 I 2 3 4 Simuliidae 0 1 2 3 4 
Bivalvia 0 I 2 3 4 Tabinidae 0 I 2 3 4 

r.11lt"ifl<0P 0 1 ?. 1 4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 

I 
1 
I 

I 

2 3 4 
2 3 4 
2 3 4 
2 3 4 
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PERIPHYTON FIELD DA TA SHEET 

STREAM NAME LOCA TJON H (_ ,
STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS .Jr> LOT NUMBER

FORM COMPLETED BY DATE 
TIME 

REASON FOR SURVEY 

HABITAT TYPES 

SAMPLE 
COLLECTION 

InJlicate the percentage of each habitat type presJ! 8'D
�Sand-Silt-Mud-Muck_1_% �ravel-Cobble % ft"" 0 Bedrock __ % 
·o Small �oody Debris_!!_% 0 Large Woody De ns_I_/_ % 0 PlantsJ!)ots __ % 
�Riffle i.JJ,lJ% 0Run __ % �Pool o/o 

0 Canopy�% 

Gear used 0 suction device 0 bar clamp sample �craping 0 Other ____ ___ _ 

How were the samples collected? ¥wading 0 from bank 0 from boat 

GENERAL 
COMMENTS 

If natural habitat collections, indicate the number of samples taken in each habitat type. 
0 Sand-Silt-Mud-Muck % 0 Gravel-Cobble /00 % 0 Bedrock % 
0 Small Woody Debris % 0 Large Woody Debris __ % 0 Plants, Roots_% 

QUALITATIVE LISTING OF AQUA TIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (<5%), 2 =Common (5% - 30%),
3= Abundant (30% - 70%), 4 =Dominant (>70%) 

Periphyton 

Filamentous Algae 

Macro h es 

0 1 
0 {j) 

4 
4 

2 3 4 

Slimes 

Macroinvertebrates 

Fish 

0 
0 
0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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.. 
.. 

HIJRTCROWSER 
PROJECT HCkA 
JOB NO. 

PROJECT MANAGER hA W--
FIELD TEAM rAP--) tSAf, -:rri � 

WQ instrument �r�k 
�---------

0 per at or f-.4 µ 
Start Time 

Calibrated 

T (deo C) y 
DO (mQ/L) y 
pH y 
Cond (uS/cm) y 
Turb. (NTU) y 

Sample ID 
(ex. HC13-SW-SFSR09) 

tl(- (k,- D'JO 
HC. - 6l -di 
1-+L - &C - o 5\) 
t-' ('._ " (;(_ , 0 ':)(; 
�l , {:;C.-oS- . 
0L, (5C" o s 
!-\( - t;c-o� 
·lk- - ts l. - O<;'

N 

N 

N 

N 

N 

Bottle type 

fife . t\-P?£ 
HOP� 
�-D?� 
�·v ft' 
µ D P6 
HD?€ 
(t.,.P£ 

0 0

# of 
Containers 

I 
( 

\ 

( 
I 

I 
I 
I 

Total number of bottles 

Duplicate Sample ID --------
Field Blank ID 

Rinsate Sample ID 

Comments: 

Chemistry Sampling Form 
STATION ID · fC- 6-C -05 
DATE!TIME SAMPLED 6 le_; /?::, 
STREAM DEPTH () . �--___;,.------� 

STREAM VELOCITY 

SAMPLE DEPTH 

Lat -------------
Long ____________ _ 

End Time Water quality comments: 
(color, odor, sheen) 

Analyses Preservative Filter 
rl� rJ y 

A,A-:-� 0 y 
(l,<)-t {"> � i 

�4 y ·v 
�lAt � y 0 

A1t !J IJ 
fllk/. ( � JJ D 

� tJ t\J 
\J 

Sediment # of locations for composite 

%Gravel 

%Sand 

%Fines 

Reviewed by (initials): __ 
C:\PROJECTS\35_MCMA\Deliverables\SAP\Appendix 8 - datasheets\ChernistrySarnplingForrns.xls Date:. _ __ _ 

-:'. 
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Photograph 4 – August 25, 2013. View downstream from mid-reach. 
 

 
 
Photograph 5 – August 25, 2013. View upstream from start of reach. 
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Photograph 6 – August 8, 2013. Juvenile bull trout were present within the reach. 
 

 
Photograph 7 – August 8, 2013. Historical human disturbance from mining 

activities were evident within the reach. 
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Seventysix Gulch 
HC-76-02 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DAT A SHEET 
(FRONT) 

STREAM NAME LOCATION 

STATION# H //1•0ittVERMILE STREAM CLASS 

LAT LONG RTVERBASfN 

STORET# AGENCY 

fNVESTIGA TORS 0A-H ?JA'S Ths 
FORM COMPLETED BY itr> DA TE 'b!'lu 1 t? @ I REASON FOR SURVEY 

TJME I 'I J'lto AM 

WEATHER 
CONDITIONS 

Now Past 24 
hours 
D 

Has there been a heavy rain in the last 7 days? 
_JYes DNo 

,G Air Temperature __ ° C 
0 
0 
0 

%El 
-0 

storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 

clear/sunny 

D 
0 ( % 

0-
Other _____________ _ 

SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

STREAM Stream Subsystem 
CHARACTERIZA TJON rp Perennial D Intermittent 0 Tidal 

S_tream Origin 
el Glacial 
0 Non-glacial montane 
D Swamp and bog 

0 Spring-fed 
0 Mixture of origins 
OOther ___ _ 

Stream Type 
D Coldwater D Warmwater 

Catchment Area ____ km2 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET(BACK) 

WATERSHED 
FEATURES 

RIPARIAN 
VEGETATION 
(18 meter buffer) 

INSTREAM 
FEATURES 

LARGE WOODY 
DEBRIS 

AQUATIC 
VEGETATION 

WATER QUALITY 

Local Watershed NPS Pollution Predominant Surrounding Landuse 
.0'Forest Cl Commercial 
Cl Field/Pasture Cl Industrial 

�o evidence Cl Some potential sources 
Cl Obvious sources 

Cl Agricultural Cl Other 
Cl Residential Jtflical Watershed Erosion 

None Cl Moderate Cl Heavy 

M1dicate the dominant type�nd record the domie;rnt species present 
�Trees • Shrubs Grasses 

dominant species present < J ( ,,. 

" "' m 

Cl Herbaceous 

'.'.'.) I 
.. 

� 
Estimated Reach Length 

\ \ '.Cj Ill t-.\-
Canopy Cover 
Cl Partly open Cl Partly shaded GI Shaded 

Estimated Stream Width _J_m High Water Mark 
m' Sampling Reach Area ---

Proportion of Reach Represented by Stream 
Area in km' (m'xIOOO) km' ---

'""' � Estimated Stream Depth m 

Morphology Ty�es 
Cl'Riffie_::.�:

�
-.
/'o 0 Run % 

SJ'ool�Vo 
---

Surface Velocity m/sec Channelized 
(at thalweg) z;;, -�·\- /I\ :IB t:¥- c Dam Present 

LWD -, m• ---
Density of L WD m'lkm2 (LWD/ reach area) ��� . 

OYes O�o 

OYes .'-No 

Indicate the dominant type and record the dominant �ecies present 
Cl Rooted emergent Cl Rooted submergent Rooted floating 
0 Floating Algae 0 Attached Algae 

0 Free floating 

dominant species present 

Portion of the reach with aquatic vegetation �% 

Temperature �. � •c 
Specific Conductance D ,O�°l .\ 0 

�er Odors 
. ormal/None 0 Sewage 01 t' D Petroleum D Chemical 

D Fishy 0 Other 
Dissolved Oxygen \ 0. '\� 
pH l; -:\ 1j£\<;."V\1S ·=r.il\, kx,� . . . -::t .\.ri �� 
Turbidity C) .0 \A� 
WQ Instrument Used lli! \ . 

Water Surface Oils �ick 0 Sheen OG!obs DF!ecks 
one OOther 

Turbidity �not measured) 
OTurbid D Clear Slightld turbid 

D Opaque 0 Stamc OOther 

I JI 

SEDIMENT/ Odors 
SUBSTRATE -.el.Normal 0 Sewage 

OChemical 0 Anaerobic 
OPetroleum 
i;!None 

De�osits 
D Judge 0 Sawdust 0 Paper fiber 
0 Relict shells 0 Other 

p�Sand 

OOtber 

Oils 
Looking at stones which are not deeply embedded, 
are the undersides black in color? 

'O Absent OSlight OModerate 0 Profuse OYes ii!' No . 
lNORGANlC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 

(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter o/o Composition in Substrate Characteristic % Com�osition in
Type Sampling Reach Type Samp ing Area 

Bedrock Detritus sticks, wood, coarse plant 

Boulder > 256 mm (10") (,,I ) materials (CPOM) 

Cobble 64-256 mm (2.5"-10") ' ' Muck-Mud black, very fine organic .,.._ 
Gravel 2-64 mm (O. J "-2.5") - (FPOM) 

' 
Sand 0.06-2mm (gritty) � Marl grey, shell fragments 

Silt 0.004-0.06 mm 

Clay < 0.004 mm (slick) 

A-6 Appendix A-1: Habitat Assessment and Physicochemica/ Characterization Field Data Sheets - Form 1 
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HABITAT ASSESSMENT FIELD DATA SHEET-HIGH GRADIENT STREAMS (FRONT) 
STREAM NAME l ,.. ' . LOCATION ''· ..... 
STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN .V'" I -

STORET# AGENCY \., 
INVESTIGATORS f\ -

FORM COMPLETED BY DATE I '� I ,, 
I REASON FOR SURVEY 

TIME -...... AM PM 

Habitat Condition Cate1wrv 

Parameter Optimal Suboptimal Marvinal Poor 

Greater than 70% of 40-700/o mix of stable 20-40% mix of stable Less than 200/o stable 
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is 
Substrate/ epifaunal colonization and full colonization potential; availability less than obvious; substrate 
Available Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking. 

submerged logs, undercut maintenance of frequently disturbed or 
banks, cobble or other populations; presence of removed. 
stable habitat and at stage additional substrate in the 
to allow full colonization fonn of newfall, but not 
potential (i.e., logs/snags yet prepared for 
that are not new fall and colonization (may rate at 
noltransient). high end of scale). 

SCORE £-01�1,? � 18.
� 

17. 16 15 14 13;, 12 11 lPl 9 8� 7 6 .5 4 3 2 1 0 

.c Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and "' .. .. 2. Embeddedness boulder particles are 0- boulder particles are 25- boulder particles are 50- boulder particles are more ... 
ci> 25% surrounded by fine 50% surrounded by fine 75% surrounded by fine than 75% surrounded by .E 
c. sediment. Layering of sediment. sediment. fine sediment. 
E cobble provides diversity 
� of niche space . 
. E 

19 l 18-;: J 1 "Cl SCORE �20 16 15 14 l 3  12 11 10 9 8 7 6 5 4 3 2 l 0 � .. = All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by I velocity/ 'i > 3. Velocity/Depth regimes present (slow- present (if fast-shallow is regimes present (if fast- depth regime (usually .. .. Regime deep, slow-shallow, fast- missing, score lower than shallow or slow-shallow slow-deep). .&> 
s deep, fast-shallow). if missing other regimes). are missing, score low). 
., (Slow is< 0.3 mis, deep is ... .. > 0.5 m.) 'o; 
E 

SCORE 20 19 18 17 CJ6 -lit 14 13 12 11 10 9 8 'l 6 5 4 3 2 1 0 OI ... OI 
i:.. 

Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine 
4. Sediment of islands or point bars fonnation, mostly from new gravel, sand or fine material, increased bar 
Deposition and less than 5% of the gravel, sand or fine sediment on old and new development; more than 

bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom 
sediment deposition. bottom affected; slight bottom affected; sediment changing frequently; 

deposition in pools. deposits at obstructions, pools almost absent due to 
constrictions, and bends; substantial sediment 
moderate deposition of deposition. 

pools prevalent. 

SCORE 1:'20'� 19 18 17 16 15 14 13 12 11 1_0 9 8 7 6 5 4 3 2 1 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little water in 
S. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly 
Status minimal amount of <25% of channel riffie substrates are mostly present as standing pools. 

channel substrate is substrate is exposed. exposed. 
exposed. -

SCORE 20 19 18� 17 16 15 14 13 12 11 10 � Jl } ;i 6 5 4 3 2, 1 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 2 
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HABITAT ASSESSMENT FIELD DAT A SHEET-HIGH GRADIENT STREAMS (BACK) 

Habitat Condition Catei?ory 

Parameter Optimal Suboptimal Mari?inal Poor 

6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion 
Alteration dredging absent or present, usually in areas extensive; embankments or cement; over 80% of 

minimal; stream with of bridge abutments; or shoring structures the stream reach 
normal pattern. evidence of past present on both banks; channelized and 

channelization, i.e., and 40 to 80"/o of stream disrupted. Jnstream 
dredging, (greater than reach channelized and habitat greatly altered or 
past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not 
present. 

SCORE �1- 19 18 17 16 15 If 1·3 12 1 1 1-0 9 8 7 � 5 4 3 2 l' 0 

Occurrence of riffies Occurrence of riffies Occasional riffle or bend; Generally all flat water or 
7. Frequency of relatively frequent; ratio infrequent; distance bottom contours provide shallow riffles; poor 
Riffles (or bends) of distance between riffles between riffles divided by some habitat; distance habitat; distance between 

divided by width of the the width of the stream is between riffles divided by riffies divided by the 
stream <7: 1 (generally 5 between 7 to 15. the width of the stream is width of the stream is a 
to 7); variety of habitat is between 15 to 25. ratio of>25. 
key. Jn streams where 

..c: riffles are continuous, ..... placement of boulders or .. ... other large, natural ... c Q.bstruction is important. :a !� 1"9 E SCORE 18� 17 16 15 14 l3 12 11 10 9 8 7 6 5 4 3 2 J 0 "' .. 
c .. 

Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded -= 
.. 8. Bank Stability erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; "raw" areas .. .., (score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight .. 0 potential for future over. 5-30% of bank in erosion potential during sections and bends; ..

.l> 
.., Note: determine left problems. <5% of bank reach has areas of erosion. floods. obvious bank sloughing; 
� or right side by affected. 60-100% of bank has .. :I facing downstream. erosional scars . .... > 110. "" .. SCORE _(LB) Left.Bank 9 8 7 6 5 4 3 2 . .. 1 0 .. .l> ,,r. � SCORE (RB) Right.Bank 10 9 Ts ' 7 ·� 6 5 4 3 2 l 0 
"' .. 
� More than 90% of the 70-90% of the 50-70% of the Less than 50% of the .. 

streambank surfaces and streambank surfaces streambank surfaces streambank surfaces E 9. Vegetative .. 
Protection (score immediate riparian zone covered by native covered by vegetation; covered by vegetation; .. .. 

� each bank) covered by native vegetation, but one class disruption obvious; disruption of streambank 
vegetation, including of plants is not well- patches of bare soil or vegetation is very high; 
trees, understory shrubs, represented; disruption closely cropped vegetation vegetation has been 
or nonwoody evident but not affecting common; less than one- removed to 
macrophytes; vegetative full plant growth potential half of the potential plant 5 centimeters or less in 
disruption through to any great extent; more stubble height remaining. average stubble height. 
grazing or mowing than one-half of the 
minimal or not evident; potential plant stubble 
almost all plants allowed height remaining. 
to grow naturallv. 

SCORE _(LB) Left Bankr r !9J 9 8 7 6 I• 5 • 4 3 2 ' I 0 

(RB) Right Bank1t'l'OJ , 
SCORE 9 8 7 6 5 4 3 2 J 0 

Width of riparian zone Width of riparian zone Width of riparian zone 6- Width of riparian zone <6 
10. Riparian > 18 meters; human 12-18 meters; human 12 meters; human meters: little or no 
Vegetative Zone activities (i.e., parking activities have impacted activities have impacted riparian vegetation due to 
Width (score each lots, roadbeds, clear-cuts, zone only minimally. zone a great deal. human activities. 
bank riparian zone) lawns, or crops) have not 

impacted zone. 

SCORE _(LB) Left Bank " f<!J 9 ' 8 7 6 5 4 3 � i ' ' 2 . . 1 0 

SCORE (RB) Right Bankfl 0 } 9 8' 7 6 5 4 3 2 1 0 

Total Score ____ _ 

A-8 Appendix A-1: Habitat Assessment and Physicochemica/ Characterization Field Data Sheets - Form 2 
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.. .. 

PROJECT ..... !ft_·_�k _____ _ 

JOB NO. ...._\3 .... ?JOO ...... · _· ?h_·------
PROJECT MANAGER ...._MA;...o...;...t±....__ __ _ 

FIELD TEAM J>.,'l,) 'f;fi\S ��)-\: 
SNORKELER(S) _f;A""""""""'S....._ ___ _ 

Species Oto 50 mm 51to80 81 to 100 
Bull trout 
Cutthroat 
Rainbow 
Steelhead 
Sculpin 
Chinook 
Whitefish 
Dace 

Snorkel Survey Form . 
STATION ID _ft...._.C_-__.J __ (p_� ..... 02. _______ _ 

DATE 8-2({;- r3 
START TIME_fil""d-� l'0��1---------­
STOP TIME ��L 
WEATHER h!vt\-M (,\)YlX\>A Wf 

\I I U ' 
Estimated Length 

101 t(> 120 121to150 151to200 201to250 >250 mm 

O = not snorkelable due to high turbidity or hiding cover 
1 = high amount of hiding cover and/or poor water clarity 
2 =moderate hiding cover and/or moderate water clarity 
3 = little hiding cover and good water clarity 

Comments: 

SnorkelSurveyForm 

Turbidity I Reach area (m2)======== 

Reviewed by (initials): __ 

___ _ Date:  

I 
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BENTHIC MACROINVERTEBRA TE FIELD DATA SHEET 
STREAM NAME '1 '' If LOCATION \ (.- I � 
STATION# RIVERMILE STREAM CLASS 

LAT LONG RJVER BASIN ".> c 
STORET# AGENCY 

INVESTIGATORS . A\l 'ti, / LOT NUMBER 

FORM COMPLETED BY DATE &_ I .., REASON FOR SURVEY 

HABITAT TYPES 

SAMPLE 
COLLECTION 

TIME I AM PM 

Indicate the ercentage of each habitat type present \ii Cobble __ % Gl Snags�% 0 Vegetated Banks __ % 
0 Submerged Macrophytes __ % 0 Other ( J. 
Gear used )i D-frame 0 kick-net 0 Other 

How were the samples collected? p wading 0 from bank 

Indicate the number of jabs/kicks taken in each habitat type. 
-!Z(Cobble� 0 Snags__ 0 Vegetated Banks __ 

0 Submerged Macrophytes __ 0 Other ( 

I 
dsand�% 

% )_/_ 

0 from boat 

OSand __ 

)_ 

..--
-h_'" \ 

--
1 b\,.r rl· + GENERAL � � +- . > -� .... 

COMMENTS 
--

{ (I 0 ( ) 

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 = 

Dominant 

Periphyton 

Filamentous Algae 

Macro h tes 

2 3 4 
2 3 4 
2 3 4 

FIELD OBSERVATIONS OF MACROBENTHOS 

Slimes 

Macroinvertebrates 

Fish 

GD I 

0 1 
ffi1 

2 3 4 
2 Q) 4
2 3 4 

Indicate estimated abundance: 0 =Absent/Not Observed, l = Rare (1-3 organisms), 2 =Common (3-9 
organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms) 

Porifera 0 I 2 3 4 Anisoptera 0 1 2 3 4 Chironomidae 0 
Hydrozoa 0 1 2 3 4 Zygoptera 0 I 2 3 4 Ephemeroptera 0 
Platyhelminthes 0 I 2 3 4 Hemiptera 0 1 2 3 4 Trichoptera 0 
Turbe Ilaria 0 I 2 3 4 Coleoptera 0 I 2 3 4 Other 0 
Hirudinea 0 I 2 3 4 Lepidoptera 0 I 2 3 4 
Oligochaeta 0 I 2 3 4 Sialidae 0 I 2 3 4 
Isopoda 0 I 2 3 4 Corydalidae 0 I 2 3 4 
Amphipoda 0 1 2 3 4 Tipulidae 0 I 2 3 4 
Decapoda 0 1 2 3 4 Empididae 0 1 2 3 4 
Gastropoda 0 I 2 3 4 Simuliidae 0 1 2 3 4 
Bivalvia 0 I 2 3 4 Tabinidae 0 1 2 3 4 

f'nJ,.;,i.,,. 0 1 ? � 4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form I 

I 
1 
I 
I 

2 3 4 
2 3 4 
2 3 4 
2 3 4 
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PERIPHYTON FIELD DATA SHEET 
STREAM NAME LOCATION ft(. -
STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# 

INVESTIGATORS 

SAMPLE 
COLLECTION 

Gear used 0 suction device 0 bar clamp sample scraping 0 Other _______ _ 
How were the samples collected? .,'l!twading 0 from bank 0 from boat 

GENERAL 
COMMENTS 

If natural habitat collections, indicate the number of samples taken in each habitat type. 
0 Sand-Silt-Mud-Muck __ % )lf"JJravel-CobbJe_g_% 0 Bedrock __ % 
0 Small Woody Debris __ % 0 Large Woody Debris __ % 0 Plants, Roots __ % 

\'J&V- lh11 c.\> pus �L f o ri -
l_,o._:) Svn\��\. �

Jo'. rl. - 10', ,-� 

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (<5%), 2 =Common (5% - 30%), 

3= Abundant (30% - 70%), 4 =Dominant (>70%) 

Periphyton 

Filamentous Algae 

Macro h es 

0 
CO) 

It> 3 4 
2 3 4 
2 3 4 

Slimes 

Macroinvertebrates 

Fish 

(Q) I 
oQ) 

I 

2 3 
2 3 
2 3 

4 
4 
4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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.. .. 
llLtRTCROWSER 
PROJECT 
JOB NO. 

be /LAA

PROJECT MANAGER _..._·t'_A_l.....,-t __ _ 

FIELD TEAM � .M+ f:Jfts ·� ) 

WO instrument ----------
0 per at or 

Start Time 
Calibrated /{) l}t;-'' 

T (deg C) y N 
DO (mg/L) y N 
pH y N 
Cond (uS/cm) y N 
Turb. (NTU) y N 

Sample ID # of 
(ex. HC13-SW-SFSR09) Bottle type Containers 
\\t;- 7 � - oi D f"�P� ' 
l-\C., ?i ... oi, H-DPC I 
J..\e, 7/r 021) .}.J D�r 1 
\-\t.-7{p- OLD l-i-DPt3 I
Jk · 7/.,- D7 uo?rt ( 
ltl � '7 ;,, - oz_ HDPl2' I 
MC,?& -Ot HD.P� I 

Total number of bottles 
Duplicate Sample ID --------
Field Blank ID 
Rinsate Sample ID 

·Comments:

Chemistry Sampling Form 
STATION ID H-c, 7tro'1 .. 
DATE(flME SAMPLED 8 {'Ux/I) 1-i,oo Pf\ 
STREAM DEPTH ---r,_-"----"--.....;/,____ 

STREAM VELOCITY 
SAMPLE DEPTH 

Lat -------------
Long -------------

End Time Water quality comments: 
(color, odor, sheen) 

Analyses Preservative Filter 
i-hx tJ y 

k��� /0 v 
I 

bl.I 1\A.l-{2 I� (0 u 
I 

Ml.fl Ts. v y l 

/�Uzi� y 1-) 
Af i /0 10 

lo.ii I (\l-hl) 1\.J /V 

Sediment # of locations for composite 
%Gravel 
%Sand 
%Fines 

Reviewed by (initials): __ 

C:\PROJECTS\35_MCMA\Deliverables\SAP\Appendix B - datasheets\ChemistrySamplingForms.xls Date:. ___ _ 
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Photograph 8 – August 26, 2013.  Downstream end of reach. 
 

 
 
Photograph 9 – August 26, 2013.  View upstream from mid-reach. 
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Photograph 10 – August 26, 2013.  View downstream from mid-reach 
 

 
 
Photograph 11 – August 26, 2013.  View downstream from start of reach. 
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South Fork Sauk River 
HC-SFSR-03 
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South Fork Sauk River 
HC-SFSR-03 

JULY 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DAT� SHEET 
(FRONT) 

STREAM NAME LOCATION Ut _ ,..,_.,-VJ -03 J / � 
STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS 'fl:JJ6 Mk*. CNl t-
FORM COMPLETED BY DATE rz.:�o G I REASON FOR SURVEY

MA\..\: TIME AM 

WEATHER 
CONDITIONS 

Now Past 24 
hours 
0 

Has there �II a heavy rain in the last 7 days? 
OYes �o 

0 AirTemperaturei_� g::,P 0 
0 
0 

%0 

storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 
clear/sunny 

0 Other ___ _ ____ _ _ __ _ _% 

SITE LOCATION/MAP 

� 
\,-. !)$@ e,-z., 

1(£tt---
t-. VS G.. � 
!c;f 0 
\,, . � G- ·p:; .ti, J., 

STREAM 
CHARACTERJZA TION 

-� 
Draw a map of the site and indicate the areas sampled (or attach a photograph) 

��4((t# 

�ream Subsystem �Perennial 0 Intermittent 0 Tidal

Stream Origin 
QG lac i al 'S-Non-glacial montane
0 Swamp and bog 

0 Spring-fed 
0 Mix tu re of origins
OOther ___ _ 

\� 

�am Type �oldwater 0 Warmwater 

Catchment Area km2 

Rapid Bioassessment Protocols For Use in Streams and Wadeab/e Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

WATERSHED 
FEATURES 

RIPARlAN 
VEGETATION (18 meter buffer) 

INSTREAM
FEATURES 

LARGE WOODY 
DEBRIS 

AQUATIC 
VEGETATION 

WATER QUALITY 

SEDIMENT/ 
SUBSTRATE

P edominant Surrounding Landuse 
orest 0 Commercial 
ield/Pasture 0 Industrial 

0 Agricultural 0 Other ____ _  _ 
0 Residential 

.�cal Watershed NPS Pollution 
No evidence 0 Some potential sources 

bvious sources 

Local Wat�hed Erosion 
0 None }QI.Moderate 0 Heavy 

�icate the dominant type and record the domin.ant species present r:"IJrees 0 Shrubs U Grasses 0 Herbaceous

dominant species present A\(llf 
Estimated Reach Length 
Estimated Stream Width 

Sampling Reach Area 

Area in km' (m'xlOOO) 

� ­�ihity 
___ m' 

___ km' 

Estimated Stream Depth ��if\'• 
Surface Velocity j_, J '] 5' m/sec
(at thalweg) 

LWD �-fr'V 

-�nopy Cover r(artly open 0 Part!� shaded 0 Shaded 

High Water Mark __!:__m 

Proportion of Reach Represented by Stream 
rphologx.J'y�es 

Riffle�Vo 0 Run ___ % 001�% 
Channelized 0 Yes

-� No

Dam Present 0 Yes 
-�o 

Density of L WD ___ m1/km2 (L WD/ reach area) 

Indicate the dominant type and record the dominant species present 
0 Rooted emergent SJ)ooted submergent 0 Rooted noating 0 Free floating
0 Floating Algae /ttached Algae 

dominant species present 

Portion of the reach with aquatic vegetation J;,Q % 
Temperature t} • � C
Specific ConductanceU • DI/ 
Dissolved Oxygen .,,,.- a 1· pH?· I 
Turbidity _ ___,O=--

/£, i/1 

WQ Instrument Used 

�?�:rnal S'themical 
0 Sewage 0 Petroleum 
0 Anaerobic 0 None 

0 Other _____________ _ 

-�bsent 0 Slight 0 Moderate 0 Profuse
' 

.W�ter Odors 
IZt-i<lormal/None 0 Sewage 
0 Petroleum 0 Chemical 
0 Fishy 0 Other ______ _ 

Water Surface Oils 
0 Flecks )niO Slick 0 Sheen 0 Globs 

one 0 Other -----------
Turbidity (if not measured) 

,.:S-Clear 0 Slightly turbid
0 Opaque 0 Stamed 

OTurbid 
OOther __ _ 

Deposits ND�(:.-
0 Sludge 0 Sawdust 0 Paper fiber 0 Sand
0 Relict shells 0 Other ______ _ 

Looking at stones which are not deeply embedded, 
are the und�s_ides black in color? OYes 1U'IO 

INORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) ORGANIC SUBSTRATE COMPONENTS 

(does not necessarily add up to 100%) 
Substrate Diameter % Composition in Substrate Characteristic % Composition in 

Type. Sampling Reach Type Sampling Area 

Bedrock n Detritus sticks, wood, coarse plant 

"'hC, materials (CPOM) \D Boulder > 256 mm (10") 
Cobble 64-256 mm (2.5"-l O") 51"' Muck-Mud black, very fine organic p· <o 

(FPOM) 
Gravel 2-64 mm (0. I "-2.5") 
Sand 0.06-2mm (gritty) ,f-1 Marl grey, shell fragments 

Silt 0.004-0.06 mm Q) ff Clay < 0.004 mm (slick) 0 / 
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HABITAT ASSESSMENT FIELD DA TA SHEET-IDGH GRADIENT STREAMS (FRONT) 

STREAM NAME LOCATION -0 -=3 
STATION II RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS 

REASON FOR SURVEY 

Habitat Condition Cateswrv 
Parameter Ontimal Subontimal Man?inal Poor 

Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable 
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is 
Substrate/ epifaunal colonization and full colonization potential; availability less than obvious; substrate 
Available Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking. 

submerged logs, undercut maintenance of frequently disturbed or 
banks, cobble or other populations; presence of removed. 
stable habitat and at stage additional substrate in the 
to allow full colonization form of newfall, but not 
potential (i.e., logs/snags yet prepared for 
that arc not new fall and colonization (may rate at 
not transi� high end of scale). 

SCORE 20 19 \18) 11 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0 .:: Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and " ., " 2. Embeddedness boulder particles are 0- boulder particles are 25- boulder particles are 50- boulder particles are more ... 
Oil 25% surrounded by fine 50% surrounded by fine 75% surrounded by fine than 75% surrounded by .5 Q. sediment. Layering of sediment. sediment. fine sediment. 
E cobble provides diversity � o.£niche space . . 5 

201 "C SCORE 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0 � "' 
= All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by I velocity/ '; > 3. Velocity/Depth regimes present (slow- present (if fast-shallow is regimes present (if fast- depth regime (usually °' 
" Regime V-. deep, slow-shallow, fast- missing, score lower than shallow or slow-shallow slow-deep). .J:J 
E ('t\ �\.; \\.. \)..,.; 

deep, fast-shallow). if missing other regimes). are missing, score low). 
"' (Slow is< 0.3 mis, deep is .... 

�¥ � > 0.5 m.) .. � E 
19 (18') ., SCORE 2o" 17 16 1 5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 .... " 

� 
Lillie or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine 

4. Sediment of islands or point bars formation, mostly from new gravel, sand or line material, increased bar 
Deposition and less than 5% of the gravel, sand or fine sediment on old and new development; more than 

bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom 
sediment deposition. bottom affected; slight bottom affected; sediment changing frequently; 

deposition in pools. deposits at obstructions, pools almost absent due to 
constrictions, and bends; substantial sediment 
moderate deposition of deposition. 

� pools prevalent. 

SCORE 20 19 18 I 7 16 us.) 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0 

Water reaches base of water fills >75% of the Water fills 25-75% of the Very little water in 
S. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly 
Status minimal amount of <25% of channel rifle substrates are mostly present as standing pools. 

channel substrate is substrate is exposed. exposed. 
exposed. " 

SCORE 20 19 18 17 16 1 5 14 13 12 11 ( 10) 9 8 7 6 5 4 3 2 l 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 2 
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HABITAT ASSESSMENT FIELD DAT A SHEET-HIGH GRADIENT STREAMS (BACK) 

Habitat Condition Catel!orv 
Parameter Optimal Suboptimal Marninal Poor 

6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion 
Alteration dredging absent or present, usually in areas extensive; embankments or cement; over 80% of 

minimal; stream with of bridge abutments; or shoring structures the stream reach 
normal pattern. evidence of past present on both banks; channelized and 

channelization, i.e., and 40 to 80% of stream disrupted. Instream 
dredging, (greater than reach channelized and habitat greatly altered or 
past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not 
present. 

SCORE 20)' 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Occurrence of riffles Occurrence of riffles Occasional riffle or bend; Generally all flat water or 
7. Frequency of relatively frequent; ratio infrequent; distance bottom contours provide shallow riffles; poor 
Riffles (or bends) of distance between riffles between rifles divided by some habitat; distance habitat; distance between 

divided by width of the the width of the stream is between riffles divided by riffles divided by the 
stream <7: 1 (generally 5 between 7 to 1 5. the width of the stream is width of the stream is a 
to 7); variety of habitat is between 15 to 25. ratio of >25. 
key. ln streams where 

.c riffles are continuous, 
CJ " placement of boulders or "' ... other large, natural ... . : obstruction is important. c.. i :W) 19 E SCORE 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 � 
c " 

Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded -5 .. 8. Bank Stability erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; 11ra\v11 areas "' .., (score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight "' 
<:> potential for future over. 5-30% of bank in erosion potential during sections and bends; ... 

.&> 
Note: determine left problems. <5% of bank reach has areas of erosion. floods. obvious bank sloughing; .., � or right side by affected. 60-100% of bank has " 

= facing downstream. erosional scars. " 
> (s) "' SCORE_(LB) Left Bank 10 9 7 6 5 4 3 2 I 0 .... 

.&> 
Right Ban� � SCORE _(RB) 9 8 7 6 5 4 3 2 I 0 "' ... � More than 90% of the 70-90% of the 50-70% of the Less than 50% of the .... 
streambank surfaces and streambank surfaces streambank surfaces streambank surfaces E 9. Vegetative "' Protection (score immediate riparian zone covered by native covered by vegetation; covered by vegetation; ... " 

� each bank) covered by native vegetation, but one class disruption obvious; disruption of stream bank 
vegetation, including of plants is not well- patches of bare soi 1 or vegetation is very high; 
trees, understory shrubs, represented; disruption closely cropped vegetation vegetation has been 
or nonwoody evident but not affecting common; less than one- removed to 
macrophytes; vegetative full plant growth potential half of the potential plant 5 centimeters or less in 
disruption through to any great extent; more stubble height remaining. average stubble height. 
grazing or mowing than one-half of the 
minimal or not evident; potential plant stubble 
almost all plants allowed height remaining. 
to grow natlfflll v. 

SCORE _(LB) Left Bank � 9 8 7 6 5 4 3 2 1 0 

SCORE (RB) Right Bank li ( 9 8 7 6 5 4 3 2 I 0 

Width of riparian zone Width of riparian zone Width of riparian zone 6- Width of riparian zone <6 
I 0. Riparian > 18 meters; human 12-18 meters; human 12 meters; human meters: little or no 
Vegetative Zone activities (i.e., parking activities have impacted activities have impacted riparian vegetation due to 
Width (score each lots, roadbeds, clear-cuts, zone only minimally. zone a great deal. human activities. 
bank riparian zone) lawns, or crops) have not 

impacted zone. 
SCORE_(LB) Left Bank Io} 9 8 7 6 5 4 3 2 1 0 

SCORE (RB) Rie:ht Bank (iOi 9 8 7 6 5 4 3 2 I 0 

Total Score ____ _ 
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PROJECT M� Cv\:i.\l> 
JOB NO. \Jf?ob -35 
PROJECT MANAGER ....... N ....... rv_,_\ ...;...�.;......_ __ 

FIELD TEAM Pfr? }J\k� ti\,�\\ 
I I 

SNORKELER(S) Ms MA\-\ 
\ 

Species 0 to 50 mm 51to80 
Bull trout I 
Cutthroat 

Rainbow 

Steel head 

Sculpin 

Chinook 

Whitefish 

Dace 

\I"'-· To.Jr I 

81 to 100 
" 

.tj 

Snorkel Survey Form 
STATION ID _\.._._j-C_-_s ...... �-· ..... �.......__- v __ �""'--"---
DATE ]:(1o(i2 
START TIME lf f. -��-•-""""'-7"--�����. ��� 
STOP TIME _\=W..;;..." 0-"---- ..... \m"'"'ik'--'@...._' --11�=· c.._)yw£.....::r..:;.; =--
WEATHER <&J\'\j 1 \ictt ]af4?.61i\ 8�f 

Estimated Length 
101to120 121to150 151to200 201to250 

I 

' 

I 

>250 mm 

0 = not snorkelable due to high turbidity or hiding cover 
1 = high amount of hiding cover and/or poor water clarity 
2 = moderate hiding cover and/or moderate water clarity 
3 = little hiding cover and good water clarity 

Comments: 

SnorkelSurveyForm 

\ 

Turbidity I Reach area (m2)=======: 

Reviewed by (initials): __ 

___ _ Date:  
A-57



BENTHIC MACROINVERTEBRA TE FIELD DAT A SHEET 

STREAM NAME He.- -s�f - o; LOCATION 

STATION# RIVERMJLE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

JNVESTIGA TORS 0kl-t 1RA.; Ck {..J- LOT NUMBER 

FORM COMPLETED BY I I 
DATE u REASON FOR SURVEY 

HABITAT TYPES 

TIME .,: 0 AM © 

Indicate the percentage of each habitat type present 
0Cobble __ % 0Snags __ % 0 Vegetated Banks __ % OSand % 

SAMPLE 
COLLECTION 

GENERAL 
COMMENTS 

0 Submerged Macrophytes __ % 0 Other( 

Gear used -P-frame 0 kick-net OOther �ding How were the samples collected? 0 from bank �icate the number of jabs/kicks taken in each habitat type. 
Cobble /O-o ']. 0 Snags__ 0 Vegetated Banks __ 

0 Submerged Macrophytes__ 0 Other ( 

l-o,f ·s or ht-ui> :/lv-V-k + d .vuse._,, 

S1cw 0 -h.."I� -�').. -b.J (>?f e..
v ) 

QUALITATIVE LISTING OF AQUATIC BIOTA 

--) __ % 

0 from boat 

OSand __
)_ 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare, 2 =Common, 3= Abundant, 4 = 

Dominant 

Periphyton 

Filamentous Algae 

Macro h tes 

0 (2> 2 3 4 

0 1 0 3 4 

1 2 3 4 

FIELD OBSERVATIONS OF MACROBENTHOS 

Slimes 

Macroinvertebrates 

Fish 

0 

0 

0 

2 3 4 

2 (?) 4 

2 3 4 

Indicate estimated abundance: 0 =Absent/Not Observed, J =Rare (1-3 organisms), 2 =Common (3-9 

organisms), 3= Abundant (>10 organisms), 4 =Dominant (>SO organisms) 

Porifera 0 I 2 3 4 Anisoptera 0 I 2 3 4 Chironomidae 0 

Hydrozoa 0 I 2 3 4 Zygoptera 0 I 2 3 4 Ephemeroptera 0 

Platyhelminthes 0 I 2 3 4 Hemiptera 0 I 2 3 4 Trichoptera 0 

Turbellaria 0 I 2 3 4 Coleoptera 0 I 2 3 4 Other 0 

Hirudinea 0 I 2 3 4 Lepidoptera 0 I 2 3 4 

Oligochaeta 0 I 2 3 4 Sialidae 0 I 2 3 4 

Isopoda 0 I 2 3 4 Corydalidae 0 I 2 3 4 
Amphipoda 0 I 2 3 4 Tipulidae 0 I 2 3 4 

Decapoda 0 I 2 3 4 Empididae 0 I 2 3 4 

Gastropoda 0 I 2 3 4 Simuliidae 0 I 2 3 4 

Bivalvia 0 I 2 3 4 Tabinidae 0 I 2 3 4 

C:nlr:irl�P. 0 1 ? ' 4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form I 

\ 

I 

I 

1 
I 

2 3 4 

2 3 4 

2 3 4 

2 3 4 
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PERIPHYTON FIELD DA TA SHEET 

STREAM NAME t-l<>'6r�e -o-; LOCATION 

STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

TNVESTIGA TORS �A--� J--1.A-i...J..- lM.lt-1-· LOT NUMBER 

FORM COMPLETED BY DA TE !1j.J_j I _3 REASON FOR SURVEY 

HABITAT TYPES 

SAMPLE 
COLLECTION 

TIME � AM e> 
Indicate the percentage of each ha!>itat type pres� 
0 Sand-Silt-Mud-Muck __ % �ravel-Cobble __ % 
0 Small Woody Debris __ % 9-'.(arge Woody Debris_LQ_%
l{Rime�% 0Run __ % 
0 Canopy __ % 

0 Bedrock % 
0 Plants, Roots_%
)I: Pool.SQ....% 

Gear used 0 suction device 0 bar clamp sample K · scrap mg 0 Other

How were the samples collected? �ading 0 from bank 0 from boat

If natural habitat collections, indica�e the number of samples taken in each habitat type. 
0 Sand-Silt-Mud-Muck __ % )ii-Gravel-Cobble /CJO % 0 Bedrock __ % 
0 Small Woody Debris __ % 0 Large Woody Debris __ % 0 Plants, Roots __ % 

GENERAL Kv-cl. �!'L. ttf-1-ulJ. COMMENTS 

1-lr_ 
\ 
r '1 doW/1 '5-1-rciA PD'1."G'"'S °'}=' --fl{_ /Uc, 

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 = Rare (<5%), 2 =Common (5% - 30%), 

3= Abundant (30% - 70%), 4 =Dominant (>70%)

Periphyton 

Filamentous Algae 

Macro h tes 

0 cD 2 3 
0 1(3)3 
0 2 3 

4 
4 
4 

Slimes 

Macroinvertebrates 

Fish 

0 
0 
0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 

\ 

2 3 4 
2(!} 4 
2 3 4 
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South Fork Sauk River 
HC-SFSR-03 

AUGUST 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DA TA SHEET 
(FRONT) 

STREAM NAME ':>P 5>-.."'lL LOCATION l"f<..-vs�- �:I 
STATION# '>i'�-tP RIVERMILE STREAM CLASS 

LAT LONG RTVER BASIN S t01,,·r 
STORET# AGENCY 

INVESTIGATORS MA u i? .i4 ., 3 ...... s 
FORM COMPLETED BY DATE 

I 
REASON FOR SURVEY 

TIME AM PM f_"J" 

WEATHER 
CONDITIONS 

Now Past 24 
hours 
0 

Has there l>ellJI a heavy rain in the last 7 days? 
OYes �o 

0 Air Temperature __ ° C 
0 
0 
0 

jQ._%13' 
0 

storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 

clear/sunny 

0 
0 % 
i;r--

Other ____ _________ _ 

SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

STREAM 
CHARACTERIZATION 

SQ:eam Subsystem 
�Perennial 0 Intermittent 0 Tidal 

St!l!am Origin 
la'""Glac ial 
0 Non-glacial montane 
0 Swamp and bog 

0 Spring-fed 
0 Mixture of origins 
OOther ___ _ 

�t�am Type 
llrColdwater OWarmwater 

Catchment Area ____ km2 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition· Form 1 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(BACK) 

WATERSHED 
FEATURES 

RIPARIAN 
VEGETATION (18 meter buffer) 

INSTREAM 
FEATURES 

LARGE WOODY 
DEBRIS 

AQUATIC 
VEGETATION 

WATER QUALITY 

�dominant Surrounding Landusc 
ores! 0 Commercial 

0 Field/Pasture 0 Industrial 
0 Agricultural 0 Other 
0 Residential 

�al Watershed NPS Pollution 
o evidence 0 Some potential sources 

0 Obvious sources 

�I Watershed Erosion 
one 0 Moderate 0 Heavy 

�icate the dominant typednd record the domil!fnt species present 
rees Shrubs Grasses 0 Herbaceous 

dominant species present cilJ�r :,. �,l St' I [l, -..>i J liJ.c.....> 

Estimated Reach Length ---m Canopy Cover 
0 Partly open 0 Partly shaded 0 Shaded 

Estimated Stream Width ___ m 
High Water Mark ---m 

Sampling Reach Area ---m1 
Proportion of Reach Represented by Stream 

Area in km1 (m1xl000) ---km2 Mor.J!hology Ty�es 
0 Riffle Yo 0 Run % 

Estimated Stream Depth OPool_Vo ---
---m 

Surface Velocity m/sec 
I 

Channelized OYes ONo 
(at thalweg) � {,. f)t. SLv Joh Dam Present OYes ONo 

LWD �m1 
Density of L WD ___ m1/km2 (LWD/ reach area) 

Indicate the dominant type and record the dominant �ecies present 
0 Rooted emergent jRooted submergent Rooted floating Q Floating Algae · _ Attached Algae 

0 Free floating 

dominant species present 

-
�D ;«: �· &/ w� """' s: I vV-

Portion of the reach with aquatic vegetation S"1> % 

Temperature oc 
Specific Conductance 

Dissolved Oxygen 

pH 

Turbidity 

WQ Instrument Used 

Water Odors 0 Normal/None 0 Sewage 
0 Petroleum 0 Chemical 
OFishy OOther 

Water Surface Oils 
OS!ick 0 Sheen OG!obs 0 Flecks 
ONone 0 Other 

Turbidity �not measured) 0 Clear Slight� turbid 0 Turbid 
0 Opaque 0 Staine OOther 

SEDIMENT/ Odors 
SUBSTRATE ONonnal 0 Sewage 

OChemical OAnaerobic 
�etroleum 

De�osits 
0 ludge 0 Sawdust 0 Paper fiber 
0 Relict shells 0 Other 

�Sand 

OOther 

Oils 

_ one 

Looking at stones which are not deeply embedded, 

�bsent OSlight Q Moderate 0 Profuse 
are the un�ides black in color? 
OYes No 

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Composition in 
Type Sampling Reach Type Sampling Area 

Bedrock D Detritus sticks, wood, coarse plant s--0 
materials (CPOM) 

Boulder > 256 mm (10") 

Cobble 64-256 mm (2.5"-10") Bu Muck-Mud black, very fine organic 0
' " (FPOM) 

Gravel 2-64 mm (0. I "-2.5") 

Sand 0.06-2mm (gritty) If" Marl grey, shell fragments C) Silt 0.004-0.06 mm 

Clay < 0.004 mm (slick) 

A-6 Appendix A-1: Habitat Assessment and Physicochemica/ Characterization Field Data Sheets - Form 1 
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HABITAT ASSESSMENT FIELD DAT A SHEET-HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME s--v �f v. IL. LOCATION 1-f-G - s rs£. -<£3 
ST A TION # Sf? e · �RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN S"VM....f--
STORET# AGENCY \.) 
INVESTIGATORS rAU '&A>- -:s:�s
FORM COMPLETED BY DATE ti'/l�/ 1> REASON FOR SURVEY 

TIME I{,, : 1./-J AM PM 'h 

Habitat Condition Catee:orv 

Parameter Ontimal Suboptimal Mari:inal Poor 

Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable 
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is 
Substrate/ epifaunal colonization and full colonization potential; availability less than obvious; substrate 
Available Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking. 

submerged logs, undercut maintenance of frequently disturbed or 
banks, cobble or other populations; presence of removed. 
stable habitat and at stage additional substrate in the 
to allow full colonization form of newfall, but not 
potential (i.e., logs/snags yet prepared for 
that are .!!Q! new fall and colonization (may rate at 
not transient). high end of scale). 

SCORE '2-0) 19 18 17 16 15 14 13 12 1 I 10 9 8 7 6 5 4 3 2 I 0 

..c Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and " 
il 2. Embeddedness boulder particles are 0- boulder particles are 25- boulder particles are 50- boulder particles are more .. 
Cl) 25% surrounded by fine 50% surrounded by fine 75% surrounded by fine than 75% surrounded by 

.5 Q. sediment. Layering of sediment. sediment. fine sediment. 
E cobble provides diversity .. "' of niche space. .5 

17 (1� � 14 "O SCORE 20 19 18 13 12 11 10 9 8 7 6 5 4 3 2 l -0 .. ; 
= All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by I velocity/ '; > 3. Velocity/Depth regimes present (slow- present (if fast-shallow is regimes present (if fast- depth regime (usually .. .. Regime deep, slow-shallow, fast- missing, score lower than shallow or slow-shallow slow-deep). .J:J 
.s deep, fast-shallow) . if missing other regimes). are missing, score low). 
"' (Slow is < 0.3 mis, deep is .. � > 0.5 m.) -.. E 

SCORE 20 19 18 17 16 15 14 �) 12 (11) 10 .. ... 9 8 7 6 5 4 3 2 I 0 .. 
� 

Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine 
4. Sediment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar 
Deposition and less than 5% of the gravel, sand or fine sediment on old and new development; more than 

bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom 
sediment deposition. bottom affected; slight bottom affected; sediment changing frequently; 

deposition in pools. deposits at obstructions, pools almost absent due to 
constrictions, and bends; substantial sediment 
moderate deposition of deposition. 
oools prevalent. 

SCORE 20 19 18 17 16 15 14 13 12 11 1(10) 9 8 7 6 5 4 3 2 1 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little water in 
5. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly 
Status minimal amount of <25% of channel riffie substrates are mostly present as standing pools. 

channel substrate is substrate is exposed. exposed. 
exoosed. 

SCORE 20 19 18 17 16 15 14 13 12 II 10 9 7 8 ) 7 6 5 4 3 2 1 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 2 
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HABITAT ASSESSMENT FIELD DAT A SHEET-HIGH GRADIENT STREAMS (BACK) 

Habitat 
Condition Cateeory 

Parameter Optimal Suboptimal Mareinal Poor 

6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion 
Alteration dredging absent or present, usually in areas extensive; embankments or cement; over 80% of 

minimal; stream with of bridge abutments; or shoring structures the stream reach 
normal pattern. evidence of past present on both banks; channelized and 

channelization, i.e., and 40 to 80% of stream disrupted. lnstream 
dredging, (greater than reach channelized and habitat greatly altered or 
past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not - present. 

SCORE (zo) 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 l 0 

Occurrence of riffles Occurrence of riffies Occasional riffle or bend; Generally all flat water or 
7. Frequency of relatively frequent; ratio infrequent; distance bottom contours provide shallow riffles; poor 
Riffles (or bends) of distance between riffles between riffles divided by some habitat; distance habitat; distance between 

divided by width of the the width of the stream is between riffles divided by riffles divided by the 
stream <7: l (generally 5 between 7 to 15. the width of the stream is width of the stream is a 
to 7); variety of habitat is between 15 to 25. ratio of>25. 
key. In streams where 

.c riffles are continuous, u 
� placement of boulders or ... other large, natural Ci> 

.E obitruction is important. Q. '">i.r} E SCORE 19 1 8  17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 J 0 "' "' 
c "' 

Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded ;S .. 8. Bank Stability erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; "raw" areas .. 
"Cl (score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight " C> potential for future over. 5-30% of bank in erosion potential during sections and bends; ... 
..Q 

Note: determine left problems. <5% of bank reach has areas of erosion. floods. obvious bank sloughing; "Cl ., 
or right side by affected. 60-100% of bank has Cii 

::i facing downstream. erosional scars. <;; > 
LeftBank / .. SCORE _(LB) ., 1'l) 9 8 7 6 5 4,, 3 2 1 0 

..Q l<} !: SCORE (RB) Right Bank � 9 8 7 6 5 4 3 2 l 0 ., ... :l More than 90% of the 70-90% of the 50-70% of the Less than 50% of the .. 
streambank surfaces and streambank surfaces streambank surfaces streambank surfaces E 9. Vegetative "' 

Protection (score immediate riparian zone covered by native covered by vegetation; covered by vegetation; ... .. 
=-- each bank) covered by native vegetation, but one class disruption obvious; disruption of streambank 

vegetation, including of plants is not well- patches of bare soil or vegetation is very high; 
trees, understory shrubs, represented; disruption closely cropped vegetation vegetation has been 
or nonwoody evident but not affecti ng common; less than one- removed to 
macrophytes; vegetative full plant growth potential half of the potential plant 5 centimeters or less in 
disruption through to any great extent; more stubble height remaining. average stubble height 
grazing or mowing than one-half of the 
minimal or not evident; potential plant stubble 
almost all plants allowed height remaining. 
to grow natuoMlv. 

SCORE _(LB) Left Bank J� 9 8 7 6 5 4 3 2 1 0 

SCORE (RB) Ri�ht Bank 10 9 (s) 7 6 5 4 3 2 l 0 

Width of riparian zone Width of riparian zone Width of riparian zone 6- Width of riparian zone <6 
IO. Riparian > 18 meters; human 12-18 meters; human 12 meters; human meters: little or no 
Vegetative Zone activities (i.e., parking activities have impacted activities have impacted riparian vegetation due to 
Width (score each lots, roadbeds, clear-cuts, zone only minimally. zone a great deal. human activities. 
bank riparian zone) lawns, or crops) have not 

impacted zone. 

SCORE _(LB) Left Bank 'fl o) 9 8 7 6 5 4 3 2 I 0 

SCORE (RB) Right Bank 10 9 (8) 7 6 5 4 3 2 I 0 

Total Score ____ _ 
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.. 
.. 

PROJECT 

JOB NO. 

PROJECT MANAGER 

FIELD TEAM C1dti1 tSi4 5, lwq 
SNORKELER($) M .q ti + i!lt .S 

Species 0 to 50 mm 51to80 

Bull trout 1 �i/tc � 
I 

Cutthroat 

Rainbow 

Steel head 

Sculpin 

Chinook 

Whitefish 

Dace 

W) :r-o ..tet w 

81to100 

Snorkel Survey Form 
STATION ID kc - ��.SI(- ¢1 
DATE y/21/1\ ��. �.:....!....lL--������� 
ST ART TIME__..\p:;_?o=---------
STOP TIME \1,07_, -------=-��������� 
WEATHER jM, ao....J (o>.J•'" , ("!,.J t 0< , � v .. ..) 

Estimated Lenath 

101 to 120 121to150 151 to 200 201to250 >250 mm 

?- I J 

2 
tt' 

\ 
\ 

\ '\ \µ,l'j .;, """"' 40�(,9, A.) �b NL-
7 \ 

0 = not snorkelable due to high turbidity or hiding cover 
Turbidity � 

Reach area (m2 }� 1 = high amount of hiding cover and/or poor water clarity 
2 = moderate hiding cover and/or moderate water clarity 
3 = little hiding cover and good water clarity 

Comments: 

SnorkelSurveyForm 

' 

Reviewed by (initials): __ 

Date:. ___ _ 
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BENTHIC MACROINVERTEBRA TE FIELD DA TA SHEET 

s·y �v.t:
STREAMNAME .!y - - - LOCATION ],IC.. , SFS£..., D� �-·-

STATION# Si:'s/l.·OJ RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN cs,�')... -1-
STORET# AGENCY v 
INVESTIGATORS MA-µ � �/v'-S LOT NUMBER 

FORM COMPLETED BY DATE �/t3> REASON FOR SURVEY 
TIME � AM PM 

HABITAT TYPES Indicate t�e0ercentage of each habitat type present 
�Cobble_'_% 0 SnagsJ2__% 0 Vegetated Banks�% �Submerged Macrophytes:9;:% "jl Other ( ly;.v:.. I \)(Sand ) % 

) ;.,-%--

SAMPLE Gear used � D-frame 0 kick-net OOther 
COLLECTION 

How were the samples collected? ')t'wading 0 from bank 0 from boat 

�cate the �mber of jabsfklcks taken in each habitat type. 
_ obble__ 0 Snags__ 0 Vegetated Banks __ OSand __ 
0 Submerged Macrophytes __ 0 Other ( )_ 

GENERAL {p;,') "� t�-l"'l'LJ.. 
COMMENTS 

ttrL J 61"1<.. I 1 It,(,, 
() 

/,._pl' f't I 

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 = 

Dominant 

Periphyton 0 2 3 4 Slimes 0 2 
Filamentous Algae 0 2 @4 Macro invertebrates 0 (i) 
Macro h tes 2 3 4 Fish 0 2 
FIELD OBSERVATIONS OF MACRO BENTHOS 

3 
3 
3 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (1-3 organisms), 2 =Common (3-9 

organisms), 3= Abundant (>10 organisms), 4 =Dominant (>SO organisms) 

Porifera 0 1 2 3 4 Anisoptera 0 1 2 3 4 Chironomidae 0 I 2 3 
Hydrozoa 0 1 2 3 4 Zygoptera 0 I 2 3 4 Ephemeroptera 0 I 2 3 
Platyhelminthes 0 1 2 3 4 Hemiptera 0 I 2 3 4 Trichoptera 0 I 2 3 
Turbe Ilaria 0 1 2 3 4 Coleoptera 0 I 2 3 4 Other 0 I 2 3 
Hirudinea 0 1 2 3 4 Lepidoptera 0 I 2 3 4 
Oligochaeta 0 I 2 3 4 Sialidae 0 I 2 3 4 
Isopoda 0 I 2 3 4 Corydalidae 0 I 2 3 4 
Amphipoda 0 I 2 3 4 Tipulidae 0 I 2 3 4 
Decapoda 0 1 2 3 4 Empididae 0 1 2 3 4 
Gastropoda 0 I 2 3 4 Simuliidae 0 1 2 3 4 
Bivalvia 0 I 2 3 4 Tabinidae 0 1 2 3 4 

f'nlA:A�� 0 1 ') 1 4 

4 
4 
4 

4 
4 
4 
4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 
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PERIPHYTON FIELD DATA SHEET 

STREAM NAME 7(" ->.u� LOCATION lie.. - srsi -&3 
STATION #Sg�p2_ RIVERMILE STREAM CLASS 

LAT LONG RNER BASIN -<;� .r - ("Jr, 
STORET# AGENCY u 

INVESTIGATORS fJAµ t3A:S ::r;vs LOT NUMBER 
, 

FORM COMPLETED BY DATE �3. REASON FOR SURVEY 

HABITAT TYPES 

SAMPLE 
COLLECTION 

TIME i 5'QJ AM PM 

Indicate the percentage of each �itat type prese�t 
j:l Sand-Silt-Mud-Muck�% Gravel-Cobble �% 
b Small Woody Debris __ % 0 Large Woody Debris--2_% 
�Riffle _.1Q_ % 
Oil'tanopy _!t_ % ·- 1 � 

0Run __ % 

0 B edrock�% 
0 Plant�oots..J;L_ % 
ji{ Pool_-_ % 

Gear used 0 suction device 0 bar clamp sample �craping OOther 

How were the samples collected? )if(ading 0 from bank 0 from boat 

If natural habitat collections, indicate the number of samples taken in each habitat type. 
0 Sand-Silt-Mud-Muck __ % 9(Gravel-Cobb!el OU % 0 Bedrock __ % 
0 Small Woody Debris __ % 0 Large Woody Debris __ % 0 Plants, Roots __ % 

GENERAL f*-� oC- i./-h(..� ltr4-I c:; {/' ?/l.. . � 1 v-ll. 6(.(,l/) . COMMENTS .1 

9 f1-'> L �l.W v; 5/pw '*' +il-w-: .) 

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (<5%), 2 =Common (5% - 30%),

3= Abundant (30% - 70%), 4 =Dominant (>70%)

Periphyton 

Filamentous Algae 

Macroohvtes 

0 
0 

f°th 

© 3 4
2 ® 4 
2 3 4 

Slimes 

Macroinvertebrates 

Fish 

@ I 2 3 4 
0 1(£>3 4 
0 iV 2 3 4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form I 
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HIJRTCROWSER 
PROJECT 

JOB NO. 

PROJECT MANAGER ....;.."1..:..:.·..:.i!l="'.=...=ve•'f---
FIELD TEAM r!ZA t( gA 5 . J..-. !> I l 

WO instrument -��������-

0 per at or 

Calibrated 

T (deg C) 

DO (mq/L) 

pH 

Cond (uS/cm) 

Turb. (NTU) 

Sample ID 

y 

y 

y 

y 

y 

(ex. HC13-SW-SFSR09) 

l#C-SP:>c- <b 3 
/f-(_-").:.:>R-<$:J 
H l- ����- �:r 
H l · S,: :)R. - ¢ 1

tk - s ;. '),C. - ¢ j 
He-')�:>�- ¢3 
Jlc-��:::.e· uS 1 
HC - s.:sR -<b J

N 

N 

N 

N 

N 

Bottle type 

H�p,: 
P LP1;. 
If() Pi 
Jfb,P L� 
,., ?>pf_ 
/-l()PE 
f LPF 

;+ t>1) F 

Start Time 

# of 
Containers 

I 
I 

I 

I 

I 

I 
I 

I 

Total number of bottles 

Duplicate Sample ID �--------

Fie Id Blank ID 

Rinsate Sample ID 

Comments: 

Chemistry Sampling Form 
STATION ID He. - s r�tz. - ¢ J 
DATE/TIME SAMPLED t>(z I/, 1 

� ....... �•'-'"""''----------
STREAM DEPTH 

STREAM VELOCITY 

SAMPLE DEPTH 

Lat 
-����---������ 

Long ���-���������� 

End Time Water quality comments: 
(color, odor, sheen) 

Analyses Preservative Filter 

A.A,�"-"' , /\) y 
JL. Al '/ -J 

\./ y f1n.._f _s 
f'l�·K 1� ( 14-� Ct! A,\ A.}, "/ J/ 
i41'1't"-l.S y � 
f1.o"t-e.IJ A r,r A.\ tJ A/ 
He; , / 

J..l I\} 
Allt.. t--1 N 

Sediment # of locations for composite 

%Gravel 

%Sand 

%Fines 

Reviewed by (initials): __ 

C:\PROJECTS\35_MCMA\Deliverables\SAP\Appendix B - datasheets\ChemistrySamplingForms.xls Date: ___ _ 

' 
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Photograph 12 – July 10, 2013. Start of reach (orange arrow). Note presence of 

large woody debris. 
 

 
 
Photograph 13 – July 10, 2013. View downstream towards end of reach (orange 

arrow) from mid-reach. 
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Photograph 14 – July 10, 2013. View upstream from mid-reach. Riparian 
vegetation can be seen on river right. 

Photograph 15 – July 10, 2013. View upstream to start of reach (top orange 
arrow) from end of reach (bottom orange arrow). 
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Photograph 16 – July 10, 2013. Several species of trout were seen within the 

reach. 
 

 
 
Photograph 17 – July 10, 2013. Tailed frog tadpole was observed within the 

reach. 
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Photograph 18 – August 23, 2013. Attached algae were observed within the 

reach. 
 

 
 
Photograph 19 – August 23, 2013. Bull trout were observed within the reach. 
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Photograph 20 – August 23, 2013. Historical human disturbance from mining 

activities were evident within the reach. 
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South Fork Sauk River 
HC-SFSR-07 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAM NAME '::>P <::. ........ , ... 
STATION# RIVERMILE 

LAT LONG 

STORET# 
INVESTIGATORS 

FORM COMPLETED BY 

LOCATION s.-0·1 A IT 
STREAM CLASS 
RIVER BASIN 

AGENCY 

DATE '6/z:z..J IJ 
TIME fl : ld e> PM 

REASON FOR SUR VEY 

WEATHER 
CONDITIONS 

Now Past 24 
hours 
0 

Has there �� a heavy rain in the last 7 days? 
OYes l:fNo 

0 
0 
0 

0 
0 

Air Temperature __ ° C 

Other %0 
- iiY 

storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 

clear/sunny 
0 % 
0-
---------------

SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

STREAM 
CHARACTERIZA TJON 

I 

I 

v I 
r � ,, 

I ,. 'I 
,\ 

I .. \ I 

\. 
C': 

( � .. 
. I I 

\ 
" l I 
[. ' i 

' ' ' 
·'� I ' 1, 

. .. 
r .,, ' 

�ti;.eam Subsystem 
l:d'Perennial 0 Intermittent 0 Tidal 

St)'eam Origin 13' Glacial 
0 Non-glacial montane 
0 Swamp and bog 

0 Spring-fed 
0 Mixture of origins 
0 Other ----

filµam Type 13 Coldwater 0 Warmwater 

Catchment Area ____ km2 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DAT A SHEET 
�AC� . 

WATERSHED 
FEATURES 

RIPARIAN 
VEGETATION (18 meter buffer} 

INSTREAM 
FEATURES 

LARGE WOODY 
DEBRIS 

AQUATIC 
VEGETATION 

WATER QUALITY 

SEDIMENT/ 

�dominant Surrounding Landuse 
orest 0 Commercial 

0 Field/Pasture 0 Industrial 
0 Agricultural OOther 
0 Residential 

�al Watershed NPS Pollution 
No evidence 0 Some potential sources 

0 Obvious sources 

f/:cal Watershed Erosion 
None 0 Moderate 0 Heavy 

�cate the dominant typednd record the dominant species present 
rees Shrubs 0 Grasses 0 Herbaceous

dominant species present '"'e�rern 

Estimated Reach Length -/OO m 

Estimated Stream Width ___Jjl_m
Sampling Reach Area j_QQQ_m' 

Area in km' (m1xl000) �km2 
... ,... 

Estimated Stream Depth o. •;.,1'¢lr 
Surface Velocity tJ. 90 m/sec 
(at thalweg) 

LWD _)_ rn' 

h�� /.,c.)<.. 

Canopy Cover 0 Partly open �artly shaded 0 Shaded

High Water Mark o. ::,- m 

Proportion of Reach Represented by Stream 
Morpho�g)'. Ty�es . 
0 Riffle 2J Yo 0 Run__lQ__%
OPool� 

Channelized OYes �o 

Dam Present OYes IB"No 

Density of L WD S ow m2/km2 (LWD/ reach area) 

Indicate the dominant type and record the dominant �ecies present 0 Rooted emergent 0 Rooted submergent Rooted floating 
0 Floating Algae liil"'Attached Algae 

0 Free floating 

dominant species present 

Portion of the reach with aquatic vegetation _L%

Temperature n •) "c 
Specific Conductance 0. 0'-10 ""'�-
Dissolved Oxygen [o.a..; 
pH 7.'1 
Turbidity CJ. 0 
WQ Instrument Used '�"' :\....,. 

Odors 

�er Odors 
orrnal/None 0 Sewage 

0 Petroleum 0 Chemical 
0 Fishy OOther 

Water Surface Oils 
0 Slick 0 Sheen OGlobs OFlecks 
�one 0 Other 

�rbidity �not measured) 
OTurbidClear Slight1J turbid 

0 Opaque 0 Stame OOther 

SUBSTRATE ONorrnal 0 Sewage 0 Petroleum 
De�osits 
0 Judge 0 Sawdust 0 Paper fiber 0 Sand 

OChemical OAnaerobic 
0 Other 

Oils 

ONone 0 Relict shells 0 Other 

Looking at stones which are not deeply embedded, 
are the undersides black in color? 

0 Absent OSlight OModerate OProfuse OYes QNo 

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % ComCiosition in 
Type Sampling Reach Type Samp ing Area 

Bedrock pj Detritus sticks, wood, coarse plant 

!{ �,Boulder > 256 mm (JO") 50 
materials (CPOM) 

Cobble 64-256 mm (2.5"-10") '-11 Muck-Mud black, very fine organic 

Gravel L 
( F POM) ¢ 2-64 mm (0. l "-2.5") 

Sand 0.06-2mm (gritty) £j Marl grey, shell fragments 

Silt 0.004-0.06 mm @ 0 
Clay < 0.004 mm (slick) (p 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1 
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HABITAT ASSESSMENT FIELD DAT A SHEET-HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME �F �� .... k.. 
STATION# RJVERMILE 

LAT LONG 

STORET# 

INVESTIGATORS MAil 11/l-(.. ,1(v, <. ' 
FORM COMPLETED BY 

r-..s. 

Habitat 
Parameter Optimal 

Greater than 70% of 
1. Epifaunal substrate favorable for 
Substrate/ epifaunal colonization and 
Available Cover fish cover; mix of snags, 

submerged Jogs, undercut 
banks, cobble or other 
stable habitat and at stage 
to a11ow full colonization 
potential (i.e., logs/snags 
that are not new fa11 and 
not transient). 

SCORE 20 19 18 17 16 

.= Gravel, cobble, and CJ "' ... 2. Embeddedness boulder particles are 0-.. 
� 25% surrounded by fine c 
;g_ sediment. Layering of 
e cobble provides diversity "' .. of niche space . ·= ( 20)19 .., SCORE 18 17 16 � "' 
= All four velocity/depth � > 3. Velocity/Depth regimes present (slow-... .. 

.I:> Regime deep, slow-shallow, fast-
.s deep, fast-shallow). .. (Slow is< 0.3 mis, deep is .. � > 0.5 m.) .. e 

SCORE 20 19 18 17 16 "' .. "' 
p., 

Little or no enlargement 
4. Sediment of islands or point bars 
Deposition and less than 5% of the 

bottom aff by 
sediment deposition. 

SCORE 20 (19) 18 17 16 

Water reaches base of 
S. Channel Flow both lower banks, and 
Status minimal amount of 

channel substrate is 
exoosed. 

SCORE 20 19 18 17 16 

LOCATION s-cJ? A(, 
STREAM CLASS 

RIVER BASIN 

AGENCY 

DATE 
TIME 

"f-.l?/.f l Ln.u @PM I 
REASON FOR SURVEY 

Condition Catel!'.orv 

Suboptimal Marl!'.inal Poor 

40-70% mix of stable 20-40% mix of stable Less than 20% stable 
habitat; well-suited for habitat; habitat habitat; lack of habitat is 
fu11 colonization potential; availability Jess than obvious; substrate 
adequate habitat for desirable; substrate unstable or lacking. 
maintenance of frequently disturbed or 
populations; presence of removed. 
additional substrate in the 
form of newfall, but not 
yet prepared for 
colonization (may rate at 
high end of scale). 

15(( 14) 13 12 1 1 10 9 8 7 6 5 4 3 2 1 0 

Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and 
boulder particles are 25- boulder particles are 50- boulder particles are more 
50% surrounded by fine 75% surrounded by fine than 75% surrounded by 
sediment. sediment. fine sediment. 

1 5  14 13 12 II 1 0  9 8 7 6 s 4 3 2 1 0 

Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by I velocity/ 
present (if fast-shallow is regimes present (if fast- depth regime (usua11y 
missing, score lower than sha11ow or slow-sha11ow slow-deep). 
if missing other regimes). are missing, score low) . 

15 (14 )3 12 1 1 1 0  9 8 7 6 s 4 3 2 I 0 

Some new increase in bar Moderate deposition of Heavy deposits of fine 
formation, mostly from new gravel, sand or fine material, increased bar 
gravel, sand or fine sediment on old and new development; more than 
sediment; 5-30% of the bars; 30-50% of the 50% of the bottom 
bottom affected; slight bottom affected; sediment changing frequently; 
deposition in pools. deposits at obstructions, pools almost absent due to 

constrictions, and bends; substantial sediment 
moderate deposition of deposition. 
pools prevalent. 

JS 14 13 12 1 1 10 9 8 7 6 5 4 3 2 1 0 

Water fills >75% of the Water fi11s 25-75% of the Very little water in 
available channel; or available channel, and/or channel and mostly 

<25% of channel rifle substrates are mostly present as standing pools. 
substrate is exposed. exposed. 

1 5  14 Jj 12) 11 1 0 9 8 7 6 5 4 3 2 l 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 2 
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HABITAT ASSESSMENT FIELD DATA SHEET-HIGH GRADIENT STREAMS (BACK) 

Habitat 
Condition Catee:orv 

Parameter Ootimal Subootimal Mar2inal Poor 

6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion 
Alteration dredging absent or present, usually in areas extensive; embankments or cement; over 80% of 

minimal; stream with of bridge abutments; or shoring structures the stream reach 
normal pattern. evidence of past present on both banks; channelized and 

channelization, i.e., and 40 to 80% of stream disrupted. Instream 
dredging, (greater than reach channelized and habitat greatly altered or 
past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not 
present. 

SCORE 20 {,19) 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

Occurrence of riffles Occurrence of riffles Occasional riffle or bend; Generally all flat water or 
7. Frequency of relatively frequent; ratio infrequent; distance bottom contours provide shallow riffles; poor 
Riffles (or bends) of distance between riffles between riffles divided by some habitat; distance habitat; distance between 

divided by width of the the width of the stream is between riffles divided by riffles divided by the 
stream <7: I (generally 5 between 7 to 15. the width of the stream is width of the stream is a 
to 7); variety of habitat is between 15 to 25. ratio of>25. 
key. In streams where 

.c riffles are continuous, .. .. placement of boulders or .. ... other large, natural CA> .E obstruction is important. Q. 
19 � E SCORE 20 17 16 15 14 13 12 11 JO 9 8 7 6 5 4 3 2 1 0 .. "' 

c .. Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded : ... 8. Bank Stability erosion or bank failure infrequent, small areas of 600/o of bank in reach has areas; "raw" areas .. ..., (score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight .. e potential for future over. 5-30% of bank in erosion potential during sections and bends; ... .I:> ..., Note: determine left problems. <5% of bank reach has areas of erosion. floods. obvious bank sloughing; 
:: or right side by affected. 60-100% of bank has .. = facing downstream. erosional scars. -; .. Left Bank (10 ) .. SCORE _(LB) 9 8 7 6 5 4 3 2 I 0 .. 
.I:> (9) i � SCORE _(RB) Right Bank l 0 8 7 6 5 4 3 2 l 0 
.. ... :: More than 90% of the 70-90% of the 50-70% of the Less than 50% of the .. streambank surfaces and streambank surfaces streambank surfaces streambank surfaces E 9. Vegetative .. 

Protection (score immediate riparian zone covered by native covered by vegetation; covered by vegetation; .. .. 
i:i.. each bank) covered by native vegetation, but one class disruption obvious; disruption of streambank 

vegetation, including of plants is not well- patches of bare soil or vegetation is very high; 
trees, understory shrubs, represented; disruption closely cropped vegetation vegetation has been 
or nonwoody evident but not affecting common; less than one- removed to 
macrophytes; vegetative full plant growth potential halfof the potential plant 5 centimeters or less in 
disruption through to any great extent; more stubble height remaining. average stubble height. 
grazing or mowing than one-half ofthe 
minimal or not evident; potential plant stubble 
almost all plants allowed height remaining. 
to grow naturally. 

SCORE _(LB) Left Bank ( 19) 9 8 7 6 5 4 3 2 1 0 

SCORE (RB) Right Bank/fO) 9 8 7 6 5 4 3 2 I 0 

Width of riparian zone Width of riparian zone Width of riparian zone 6- Width of riparian zone <6 
10. Riparian > 18 meters; human 12-18 meters; hwnan 12 meters; human meters: little or no 
Vegetative Zone activities (i.e., parking activities have impacted activities have impacted riparian vegetation due to 
Width (score each lots, roadbeds, clear-cuts, zone only minimally. zone a great deal. human activities. 
bank riparian zone) lawns, or crops) have not 

impacted zone. 
SCORE _(LB) Left Bank \_ IC!) 9 8 7 6 5 4 3 2 I 0 

SCORE (RB) Right Bank IO r9'\ 8 7 6 5 4 3 2 )�; 0 

Total Score ___ _ 
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.. 
.. 

} ' (_.1 lt\i PROJECT . 'V� 
JOB NO. 
PROJECT MANAGER

' 
n. d .. v�'f 

FIELD TEAM �A <i �J ""< .r 
SNORKELER(S) 

Species Oto50mm 51to80 
Bull trout 

Cutthroat 

Rainbow 

Steel head 

Sculpin 

Chinook 

Whitefish 
(1.11·";r0 

�aee- <?4fl'"";� 
-0;-· 

'6v.tl I &r>j,}1 
I I 

\ 
11... 

I�)� I -

1�\i 11 '-

81to100 

·+"� 

t-
2 

Snorkel Survey Form 
C,FSiZ. · 01-

STAT10N 1D � �-=--=--'--=�������� 
DATE '6,/2�/3 
START TIME_-'-i�t_:��·�...__������-
STOP TIME I z,.. :;11 �--"''--���-�-��-
WE AT HER 

Estimated Length 
101 t9 120 121to150 

14"? � ..... � 

j 
I 

151 to 200 

-
1" � 

201to250 

- - � 

" 

>250 mm 

.., 2-

0 = not snorkelable due to high turbidity or hiding cover 
1 = high amount of hiding cover and/or poor water clarity 
2 = moderate hiding cover and/or moderate water clarity y little hiding cover and good water clarity 

Comments: 

SnorkelSurveyForm 

Turbidity c===J 
Reach area (m2)c===J 

Reviewed by (initials): __ 
___ _ Date:.
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET 

STREAM NAME � F -�''"� LOCATION He -"?rsf2. -¢? 
ST A TION !h·f?;f! r/J"} RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN S/!'�J 
STORET# AGENCY v 
INVESTIGATORS ,�Aµ f7AS 3 f-1-S. LOT NUMBER 

, 
DATE �/!> FORM COMPLETED BY REASON FOR SURVEY 
TIME � AM PM 

HABITAT TYPES Indicate the ,;ercentage of each habitat type present 
.P:(Cobble�% 0 Snags__Q__% 0 Vegetated Banks 0 % 
0 Submerged Macrophytes__Q_% JIIOther ( £b ... /Ju-

0 Sand�% 
)�% 

SAMPLE Gear used §r,b-frame 0 kick-net OOther 
COLLECTION 

How were the samples collected? �wading 0 from bank Ofrom boat 

Indicate the number of jabs/kicks taken in each habitat type. 
Ji(Cobble_B_ 0 Snags__ 0 Vegetated Banks __ OSand __ 

0 Submerged Macrophytes __ 0 Other( )_ 

GENERAL f_)JJ.. ft--.LL( ;I"\ vol 1,./v-. (_.- /o-t)COMMENTS I 

c$ &JJ..�.cS 

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 = Absent/Not Observed, 1 =Rare, 2 =Common, 3= Abundant, 4 = 

Dominant 

Periphyton 

Filamentous Algae 

Macronhvtes 

0 
&) 

2 cl) 4 
2 3 4 
2 3 4 

Slimes 

Macroinvertebrates 

Fish 

® 2 3 4 
0 Q) 3 4 

rro 0 2 /3) 4 

FIELD OBSERVATIONS OF MACROBENTHOS 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (1-3 organisms), 2 =Common (3-9 
organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms) 

Porifera 0 1 2 3 4 Anisoptera 0 I 2 3 4 Chironomidae 0 I 2 3 
Hydrozoa 0 I 2 3 4 Zygoptera 0 I 2 3 4 Ephemeroptera 0 I 2 3 
Platyhelminthes 0 I 2 3 4 Hemiptera 0 I 2 3 4 Trichoptera 0 I 2 3 
Turbe Ilaria 0 I 2 3 4 Coleoptera 0 I 2 3 4 Other 0 I 2 3 
Hirudinea 0 I 2 3 4 Lepidoptera 0 I 2 3 4 
Oligochaeta 0 I 2 3 4 Sialidae 0 I 2 3 4 
Isopoda 0 l 2 3 4 Corydalidae 0 I 2 3 4 
Amphipoda 0 I 2 3 4 Tipulidae 0 I 2 3 4 
Decapoda 0 I 2 3 4 Empididae 0 1 2 3 4 
Gastropoda 0 1 2 3 4 Simuliidae 0 I 2 3 4 
Bi val via 0 I 2 3 4 Tabinidae 0 I 2 3 4 

r111�;r1�0 0 1 ? 3 4 

4 
4 
4 
4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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PERIPHYTON FIELD DATA SHEET 

STREAM NAME Sf" ' S,.., r:. 
STATION#:zBgi_7 RIVERMILE 

LAT LONG 

STORET# 

INVESTIGATORS hA11 g;t> 

LOCATION 1.fL. - s r5 fl -<f7l 
STREAM CLASS 

RIVER BASIN sr .... ti,-f-' 
AGENCY l.J 

'TP..S LOT NUMBER 

FORM COMPLETED BY DATE /iJJf__f3 REASON FOR SURVEY 

HABITAT TYPES 

SAMPLE 
COLLECTION 

TIME I 3 . AM PM 

Indicate the percentage of each habitat type present 
'Q'.'Sand-Silt-Mud-Muck�% t:a:Gravel-Cobble jOO. % 
�Small Woody Debris ,Cf% il:fLarge Woody Debris_{1_% 
'.la'Riftle-id c. % 1a'Run�% 
!il'Canopy__Q_% 

OBedrock %
0 Plants , Roots__ % 
!2(Pool_LQ_% 

Gear used 0 suction device 0 bar clamp sample �craping OOther 

How were the samples collected? !J<vading 0 from bank 0 from boat 

GENERAL 
COMMENTS 

If natural habitat collections, indicate the number of samples taken in each habitat type. 
0 Sand-Silt-Mud-Muck __ % -El Gravel-Cobble /00 % 13 0 Bedrock __ % 
0 Small Woody Debris __ % 0 Large Woody Debris __ % 0 Plants, Roots __ % 

fro ILL �l�vJ1 ·;g,.., .. _,,., /;t __ ,), -�k 3 k.
.-)v -h'/.f{}, 

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (<5%), 2 =Common (5% - 30%), 

3= Abundant (30% - 70%), 4 =Dominant (>70%) 

Periphyton 

Filamentous Algae 

Macro h es 

0 
@ 

0 

2 4 
2 3 4 
2 3 4 

Slimes 

Macroinvertebrates 

Fish 

@
0 
0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 

3 4 
4 
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.. 
.. 

ffLtRTCROWSER 
PROJECT 

JOB NO. 

PROJECT MANAGER 

FIELD TEAM ,�JAH iJA-� . J°Ms' ) 

WO instrument _..i...:lt-=-v ·;..:.' "....;..h..,.,,..__ _____ _ 

Operator · _ .s, ------------

Start Time 

Calibrated 

T (deg C) y N

DO (mg/L) y N

pH y N

Cond (uS/cm) y N 
Turb. (NTU) y N

Sample ID # of

Chemistry Sampling Form 

STATION ID •;r�JAlt 
DATEfflME SAMPLED '{/ zz /; 3 ��.�----......... ..__�-----� 
STREAM DEPTH 

STREAM VELOCITY 

SAMPLE DEPTH 

Lat 

(), c..,o 

-----------------� 

Long 
�-------------� 

End Time Water quality comments: 
(color, odor, sheen) 

1--.. .... 
1,:;,4 
1.'-/ 
'-10 
¢ 

f;. 1d 
(ex. HC13-SW-SFSR09) Bottle type Containers Analyses Preservative Filter 

Hl � �1:se - O"I 1./ () /) 1:::. t 
!k, ��R. - o·f-. 1{i)i'G. I 
lft- >Psi.- Olb lfbrL l 
# ( ' Sf<_A_ .. Of.() F L/'"t_ I 
!fC-SF5�- ot-6 i-r ;':>Pi: ( 
H (. - StsR. - of. r-u> e I 
H(-':>F�R..- Ot { {ppf I 

A.,/I', . .., .. 

....-l<-T"'-1..S 
r-i .. 10. I.} t A 

1J' , 

t,f A-.\ 

111-<. r-"' { � (,{_ CJ If.\ , 
If 'I. 

, 

ll-1 I<.. 

I\} '{ 
'/ 'I 
"1 'i 
� 'I 
f\..f f\J 
/\.( "' 
N ,..( 

Total number of bottles 

Duplicate Sample ID 

Sediment # of locations for composite

Fie Id Blank ID 

Rinsate Sample ID 

Comments: 

%Gravel ---------
%Sand 

%Fines 

A .,,, ... /y�•·.l 
�""��!( .�., �s, t �1o 11) .,....4r.,1) ""'·" -100 ..... t. "i

Y>'l•'JI.<!./ "-'1'il,. 't-•t-.,..f {{'91.CT">.J "\ t 

C:\PROJECTS\35_MCMA\Deliverables\SAP\Appendix B - datasheets\ChemistrySamplingForms.xls 
Reviewed by (initials): __ 

___ _ Date: 
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Photograph 21 – August 22, 2013. Large range of salmonid species and size-

classes observed within reach. 
 

 
 
Photograph 22 – August 22, 2013. Bull trout observed within the reach. 
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Photograph 23 – October 23, 2012. View of the upper portion of the sampling 

reach from the upstream end. 
 

 
 
Photograph 24 – October 23, 2012. View of the upper portion of the sampling 

reach from the midpoint boulder. 
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Photograph 25 – October 23, 2012. View of the lower portion of the sampling 

reach from the midpoint boulder. 
 

 
Photograph 26 – October 23, 2012. View of the lower portion of the sampling 

reach from the downstream end. 
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Monte Cristo Lake 
HC-MCL 
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Monte Cristo Lake 
HC-MCL 

JULY 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

. 
STREAM NAME !AL, VI.ft (1'-f...L LOCATION 

STATJON# 
' 

RIVERMTLE STREAM CLASS 

LAT LONG RNERBASIN 

STORET# AGENCY 

fNVESTI GA TORS -
FORM COMPLETED BY -gA) DATE 'I I 

REASON FOR SURVEY 
TIME r fu�@ PM 

WEATHER 
CONDITIONS 

Now Past 24 
hours 
0 

Has there �n a heavy rain in the last 7 days? 
0 Yes )ii.N O 

0 storm (heavy rain) 
0 rain (steady rain) 0 Air Temperature __ • c /\_, Bo r

1 U\ 0 showers (intermittent) 
� %0 / %cloud cover 

0 
0 % Other _____________ _ 

SITE LOCATION/MAP 

STREAM 
CHARACTERIZATION 

13""" clear/sunny � 
Draw a map of the site and indicate the areas sampled (or attach a photograph) 

rw. /OD - IP 1 t./1 
100 - &?--16 

filream Subsystem 
)!l.,Perennial 0 Intermittent 0 Tidal 

.StJ;eflm Type 
�old water OWarmwater 

Stream Origin 
O,Glacia l 
lil.Non-glacial montane 
0 Swamp and bog 

0 Spring-fed 
0 Mixture of origins 
OOther ___ _ 

Catchment Arca ____ km2 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

WATERSHED 
FEATURES 

iiedominant Surrounding Landuse 
Forest 0 Commercial 
Field/Pasture 0 Industrial 

Local Watershed NPS Pollution �o evidence 0 Some potential sources 
bvious sources 

0 Agricultural 0 Other c /w-rlslJ{;� 0 Residential Local Wa�hed Erosion 
0 None Moderate 0 Heavy 

RIPARIAN 
VEGETATION (18 meter buffer) 

�icate the dominant typ�d record the dominant species present 
Trees hrubs 0 Grasses ! 0 Herbaceous h dominant species present Ut.J; £4--... - t;� }bv �U'- .:>di V;'1<..- �r.,Olc I ; r I -

INSTREAM 
FEATURES 

/-:"""'.., u 
LARGE WOODY <I DEBRIS 

AQUATIC 
VEGETATION 

WATER QUALITY 

SEDIMENT/ 

Estimated Reach Length 

Estimated Stream Width 

� Y ?J,\S ?opy Cover � � '{ 111--� lJ Partly open 0 Partly shaded 0 Shaded --- 1 i{ High Water Mark 0, 'S m 
Sampling Reach Area ___ ml 

---
Proportion of Reach Represented by Stream 

Area in kml (mlxlOOO) km2 ---
Estimated Stream Depth ·I - 2. m 

Surface Velocity ___ m/sec 
(at thalweg) 

I 
LWD ��'-rt'L-(�� 1-/ 1-<)"' l f if

Morphology Ty�es fJ ORiffl�Vo ORun 0 % 
OPool Vo ---
Channelized OYes � 
Dam Present OYes �o 

Density of L WD ___ ml/km2 (LWD/ reach area) 

�cate the dominant type and record the dominant saecies present 
ooted emergent 0 Rooted submergent Rooted floating 
loating Algae 0 Attached Algae 

0 Free floating 

dominant species present rP r 5 <... ..J.i.,· j 
Portion of the reach w!t

,
h aquatic vegetation ..Ct O % 

Temperature_� ° C 

Specific Conductance_!_� ,..i\·, 1\;. 
Dissolved O:<" "�n �-;f3 
pH _,.�# : --. ,. ___ 

�,, Turbidity ./-k.rr·, bl\ lA -50WQ Instrument Used 

Water Odors \!I Normal/None 0 Sewage 
0 Petroleum 0 Chemical 
OFishy 0 Other 

Water Surface Oils 
OSlick 0 Sheen 0 Globs �ne 0 Other

Turbidity \g' not measured) 
0 Clear Slightly turbid 
0 Opaque 0 Stamed 

0 Flecks 

0 Turbid 
0 Other 

SUBSTRATE 
�rs 

ormal 0 Sewage OPetroleum 
De�osits 
0 ludge 0 Sawdust 0 Paper fiber OSand 

OChemical OAnaerobic ONone 
OOther 

0 Relict shells 0 Other 

Looking at stones which are not deeply embedded, 
are the undersides black in color? lbsent �; OS!ight 0 Moderate 0 Profuse OYes ONo

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Comfrosition in 
Type Samphng Reach Type Samp ing Area 

Bedrock cJ Detritus sticks, wood, coarse plant IZ?..0 materials (CPOM) /V 
Boulder > 256 mm (IO") 

Cobble 64-256 mm (2.5"-10") u Muck-Mud black, very fine organic {)? .. 
0 (FPOM) 

Gravel 2-64 mm (O. l "-2.5") 

Sand 0.06-Zmm (gritty) I.) Marl grey, shell fragments 07,
Silt 0.004-0.06 mm 00 J .. - {Of) 1-
Clay < 0.004 mm (slick) 6 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1 
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f-R-
II� PHYSICAL HABITAT CHARACTERIZA TtON - LAKES 

��llV ·u·••ll=---

,u! L-1 f( DATE:, Or�ft SITE ID: I ' -
.. I 

. .. I I I 1 1 /f (___.. . I -s 
OA 08 oc OD OE .DEPTH AT 

I� · .· o.�: STA.TJON. O·F STAT.ION UT OG OH 01 OJ . tfO "'..,ho,.) • . I , A . . •' 
IF STAT.:.NWA8 fW.OCA'Ya:>,-INOICATftr!M: 0 DROPKD: 0 

NEW STATION IS fT AH iSUNC1 0 Ull'-llL'l' TO SAllPL£: 0 L:ONB 
(K,L,.tc.) • 

'---' • • . ' I - . . . 
- � LiTrGalt'it•E � -� - -- .. ... - - iieAilA�l�-= -_, - ... - - --

Surftu:,: J 0 $911111 0 ,., • ., •• Oa., Ooirw §•� CO'V.j t •"'9ta• (•1N l•�• (tOM'Ji) 
"- i • Huw ,.,Rl • • Y*1Y HIWJ 1"7� 

CAHOPY f>I m hlghl Flaa 'll•MMnl. 19'1ol 1••,,_l'M (Ct'"'°" 2••-- (1_,..J 
.. "He- 1-.f.'llo) 4 • Vfl¥ ltNw fltl'hJ o�llt 0 .,..... ..... ..,_, 0 CMfwH' 

.SO'f.TOM'SU8STMTE Flta 0Mluf o-.l'lt �1"0011-m;�r lhal'I•�,, (OJ 1 2 3 ... "'iO TfHI (Tnink �.I l'I de� .e 1 _-.. s) 4 
9o"1dt,. (260"40001111.m; (o/ 1 2 3 ' 8191•1 T1"W {Tninlc cU :111 d8H} Q 1 ( � 3 • buutbalM:&n 

II

� "4•2IOll'lm; llnnh .o) 1 2 3 ' -·. UNGERSTORV'(O� TO Sm filab) . FJag ' 
W.-1b1balll 

G"tvtJ 12.f4mtn; lactyti»:; 6) ' ( .,.....Ill o----.r•w� oe • .--. 
to unni. bilfl am.3 2 ' 4 o .... o ... ,,. 

"° tv·" • <irnm: trt"V 
bttwt+n flnotns) (o) .1 2 3 • Wooay thtubl & $tpflng1 0 • 'f 2 Cf ' 

�It, clay, orM"c._ Or 1 2 3 � Tall Hert., 6'919". & Forti. 0 '1 J :2. 3 ' f<O.Glrn1111; llOl at1tM 
L fa o· 1 (3J GROUND COVER <O.� hlah) -�,. WooctyDIOrt. 3 • 1� � Woocty lhnlbt l $ ... 0 2 3 0 � 2 Org•nic 11..Nf PIC:ll. �) 3 • 

Hflllt, GNMM 1ndf&WM (1 J l. 1 • D 0 •1 ... Ci Or.y Colof lllftCll1'9 Wdtr or lnuncllWd .lo) 1 2 � 0 ltlwll 0 "" 0 OIM!' \l-.tl6n 4 ·- .. 
0NoM 0 H.S 0•-1e .., 8arMll,..,. Din Of' •ufldlflp (o) -.. . 2. 3 ' 

Odor 0 Oll o�ooawr- .S�OREUNE SUBSJRATE ZONE Ftag 
AQUATIC-MACROPHYTES fta&i .. � �"' ..... toJ 1 2- s ' 

�nt (o) 1- 1 3 • �HICll'\ 
� (il0-4001Jwwn;: {ci E.mMDtnt 0 (1) 2 3 ' llukdlellot s&:itJ I 1 2 3 4 

Collbll �·250111fll! WMlt" J Fjoring Cl I 1 2. 3 4 bmll-bnketblll �It) l9, 1 2 3 • 
Tot.I ��c Macropll)'W Oo"'r 0 (1) .l. ·3 " Gntvt>l (a-M 1111m;.· ·l� 1 2 � .. I - IMIYbuo-tt1111la 11•11 •lnl 

Do macrophyt. exlllftd .. bward? ov .. •No Sand (O.ol • 2!nm; f'ltty 
10 1 2 3 • e e.tw-11naers1 FISH COVER Flaci Slit, Clay, or lludf C<O.M-Wlm; 1 (.] a 2 3 AQvatlc: 9nd lnnundallct HltfiNli:IOUI Vev. 0 (t; 1 s 4 nollrttt)') 

WOCldy �MIS�•,. U 1t1 Df1, 01 1) 2 3 4 Wood1 Debril 0 1 2) ' 4f 

�2 Woody 8Nlh1Wooct� DllM1& <O� m C111. 0 .!) 2 3 4 Orvsnlc ( Lalf Pick. Dtll'tWil} 0 3 • 
... 11 ..... � ......... . . 

lnunda'9d UH T'rttt �0.3 "' di• �o) ' 2 3 4 VtgMlt!On or°'*'" .- ffl 2 :I .. 

<>-hanging Vtv- wlttlln 1 ., o'1 lvrf-. 0 (1\ 2 ' ... H�·INFJ:.UEHCE Ftaa 
uidgea ot ,,_..,, C>ropo4fs 0 (� D • Hot "'-•tnt , • �l odld� f)JDt � .Pmtnt wllhkl plol 2 3 .. 

(0) llulcflnge p c 
8ould9,. (� 1 2 3 .. Com.111trc:J1I _OJ p c 

Hut\ln S�r.s· Oock1, Landing•. eic __ o) 1 2 3 4 ,..,,.,_ ' C>J p c .... -A8illolla•..t. 
Doc� "Ol p c 

w1111, dlkn or fWfllNf'4t .l1) p c 
' 

Llndflllffruh • o"- p c 
"°9ch or bllrOICf � ,,. P) c

� .. "" .QI p c 
Row Crop& o .... p c 

.... � •• /Hay , .. Id JU ·P -c 
Oft: hard !' OJ p c 

Lt11m ·0., p c 
Aaio tod.9$: )( • No mnlUIM\lnl Of� m1Clt. U E S11aptct mHsu1'911'19M Of ®!ll!rvallon; , I. F":l, .. � "'mi� '11g1 .. lioned b)I feeld crew. Explain all flags h colM\enl �.,. 

:1007 Phyakal Habllat Charact•rization Form. ukta o•l12J200t A-97



·� PHYSICAL HABrTAT Cl;fARACTERIZA TtON - LAKES (continued) II 
Draft 

DA l£: 
&... I. I I. . I� - I ' o--J 

0 Mone 9 Low 0 Mode-rat. 0 High AAglt 0 Flit otrJ f) G11duaf {6..,D")·��'") 0 .-... (30·7f') 0 ""'--- '-• II -.a- ... (>7'"• 0 NOitUttJ. CoY..- 0 Jlatchy Coww O COMiDUO\JS Cover -- __...,. ,,_..rv.rtrw• a-rc10• .., )

0 Arttftdal 0 lkMtldera 
0 Woody 0 V�lon

0 Fiil 
0NOM 

• Modlllludc 0 S1ndlGttY1tJ
0 Cobb1-/Bo111dttr 0 s.d.roclt

NONE O.BSERVEO � ........ 0 
' 

. Vntcaltel.lbtftoftl -J111MJ0it)Jh;w .... rtc: . 
_,, . - . .  

MOttioliti �dfrom wwrlnt10blfh Witfr-�: 
""' 

NONE OBSERVED

. 

• 

• 

Zebra or Qu•gga Mussel ' "'O. Purple loosestrtfe 
.... ----�------------------'! '-..., a----.....i�--------------------......11 

Eurasian watermHfoll '0 "'-,, 
KnotwNd (Giant ot_JapaMSe) 

Hydrtlla 0
Curly pondweed 0 
�frlcan waterweed • 

-· 
b 

BrazlHan waterweitd
� ,,._. -

0 

Europun water chestnut 0 
Water hyacinth 0 

Parrot leather / 0, 
, 

YeUow floating heart ,. 0 
Giant sa1Ytnt1 0 

/ 0 

"-... 
__ Halry.wlllo�.berb 

I 

' 
' 

i 

I ,J,·i 
• l�,� 

0
0
0 

0 

0 

0 

0 
0 

0 =· 

-0 

0 

0 

0 

(m) 

·��-�-.. -� ""LI·: ,_,..., ....__ . �-'�fl -�"'�-· - !::Jr: �.,- . . 
.. � .. -:w .:r-... � -

-··- - ·-•.n �l . -.:... �-"" 
Bank Angle 

C1asse& 

II 

' 

. 

fltg co<le'; K• N04nNNJrM!el'\l61 obt� tntd•: U = Su$ped.rntMlllWl'ltntor �M!Vtltlon; F1, f2. •1C. •mite._. ... lun.O by 
fietd asw. E.iq:Mri all n.g, in � Ndionll. 
�007 Ph�tt.11 H1twtat CharacurtuUon Fonn - l.allH o.&11at2007 A-98



II � PHYSICAL HABIT AT CHA�TERIZA TION • LAKES 
it.�w 0llllliialJ; __ _ 

Dr•ft SITE ID: fl- DATE: : � I
' . ... ' . I) I t 

. . 

OA 08 QC OD OE 1>£1'THAT 
STATION. O·-f OG OH 01 OJ STATION 

{10 ftl lllfJhoN) ' I 

IF STATJO•ifWAI fW.OCAlEO,-INCICA'Tl:+mtl: 0 DROPPE:O: 
NEW STATION ts fT AH-ISUNC? 0 Ult"'IU: TO SAllPL£: fK,L, •• ) � 

-aam-�l:��El , .... .. "'" 
,, Surnu:,: ' O"- o-- QAJ.llftlllt 0°'1 Oont

�•MMl'll !Dllo} 1••!1af'M (Ct....,, 2••-- 11.......,,.1 
-Ii• ... ...,,. 1•7•Y.l 4 • Vtr'll ltNWY flo7S1r.J 

: aorrOM:SUBSTRATE FllD 
�rotil (NWQtl)lli; �r ,:o) lt\llll•�rJ 1 2 � ... 

lloU'ld•,. i2�11lm; 0 1 2 3 ' bubtbllk&� I 
� {'4.JIOmtll: .. nnil (J) , 2 3 4 W-0.tbibaMI 

G,.1r•I 1244nlm; lldyb� oJ ' to ttnnlr. a.ti alaJ 1 2 4 
�IMS ,v.w •�mm; 9nlly 'o ' 

.1 2 3 4 �fh'llltn) / Slit, Clay, orM"cll. o, 1 2 3 ,, (<!0.fftnnii; r.ot or1tM 
Woodyo.tl .... o· 1 2 3 • 

Organic (L.9af Plcil. �) 0 � 2 3 • 
Qbel< 001'11y Color 01Nw11 0"-f 0 o.i.r 

O"- OM.* OA-lt Odor 0 Oii o� QCll!ler 
AQUATIC-MACROPHYTES flaci 

8vbfhtf09nt o) 1- 2 s • 
Eln�nt 0 1J z 3 4 

Fkmlng � 1 � 3 4 
Total ,l.q� MactOPl'l)'tll Cci"*r 0 1,. .l. 3 ' 

Do macrophyte& •Xlllnd la'-•rd? .• v •• t� 
FISH COVER f'la!2 

Mv•llc 9nd lnnunchll.td H•rbli� 'll11J. �o 1 .1 s • 
Wocict)I ()tC)rillSNV•,. 0.) 111 ota. 0, 1 2 ) •

Woody &MllMoocJt Dll>rlt <tl.l m Oi1. 0 .1 2 i 4 fallw.06# .... A ... I 
lnundaltd U.... Tt'tltS :>0..3 m di• � 1 2 3 4-

Ov«hanflng VtO- within , 1n of lurf.c. � 1 1 ) 4 
LAid,... or $hll'p � ra." , 2 3 4 

Bou Id.rs JV 1 2 3 • 
Hul'lan Sttvctur•· Ooc._1, Landing•. •ic 5) 1 2 , 4 

. 

. 0 ft L-. J 0
I '---f m 

UT .. 
. I 

. 
, . � . . 

0 
0 LONG . 

' • . '· I . . 
'�·� -

--
-·� - ---;�- . �12'4NE - - - -lfllfJ -� - . ,_ ----

t. � to%I f • ..,.,.. (•1� i .. ....,. .. (IOM'to) 
S •Huvv 1.0.?Rl • • Vtn N111r11v 1>7111.l 

CANOPY (>!5 m hiDhl Flaa 
o�w 0 .,.....,, .... ....., o c�-
QMIUf Ot1•M 

lllCI T- (Tnink >U l'l de� (� , 2 ' •
18191111 Ttta {T.1111111 CO.� J11 dBH) ( Q j 1 ,_ 3 • 

UNOERSTOAY (0� TO Sm high) ¥lag ' 
O DM1M111 o ..-....r1wrr-i oc • ...._... 
o•- Oti.N

Woocty I� & &iplll\il• 0 • 'f 2 3 4 
na Htrtia, Gm...., & Fort. 0,1 1 l. 3 ' 

GROUND COVER (<0.6 hiAM flai!! 
Woocfy lhna & $ .. 0 1 2 , w 
...... �•nclf'cwti. 0 1 l. , 4 

1t1nclll'fl w.- or lnvndmlMI 
v ........ .-.11 (g) 1 2 i • 

a.,,.n, .. ,. Dirt or •undw.p 0 (1} 2 a 4 
.SftORELINE '8UBSTRATE ZONE, Flaa 

eecsroc:k �"" ...... , (_6) 1 1- ' ' tt.•a « C:I,, 
8ouldefs (il0-40001M1; 

biabtbell-ett tlritl 76 1 2 3 4 
CCIMM {$4·250111111; • .,nit D, 1 2 i .. blll<bnketbtll ala) -

G,...i .ca.- 1nm; ·g) 1 2 1J .. IM!llbuo.e.nnia b•ll •lMI 
S.nd (0.of • �m: "'tty

MtwMtl lngetsJ .JJ 1 2 3 4 
aui. City, cwlluc* Cc11.0$.im; 

notartttv) 0 1 2 3 y 
WoodyDebtt. 0 1 2 ' 4 -

Orv111lc ( ulf P•ck. Dlirtw.) 0 1 2 3 .. 

�' -
V.gflttlon or°"'" 1 2 3 .. 

HUMAN ·INFLUENCE flaG 
U •NotP,.•tnl P • f>rn«Jt ontd1 pot c .Pnslftt wllhkl plot 

8uldk\rll 0 p c 
Con11ntrcl1I O' p c 

""'' .. _ O' p c 
.... -......... 

Doc� _o� p c 
Walla, dlllff or rt<n'"'4tl'M 0 p c 

LandllM'ruh 0 p c 
Roacb or RllJtOad 0 ...... p c 

Powtflln.t 0 p c 
"-Crop& � p c 

.... �.,,...,. fl91d 0 ·P_ c 
�bani 0 p c 

Lnm ·o.. p c

II

. 

• 
Flap «'Cit$: K • No m .. � or Ob161Yt1i¢1'1 m•Clt. U c S11�d. ms&Slll'llftMftt OI oburvation; , I. F':1, .. � * nliK- fleguujgf'9d by Jteld -uew. Explain all "11gs VI comment te¢i>Ot11. 
3007 Physk•I HablllllCharact•rization Form ·UkH 0411212007 
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·�
Draft 

:� 

PHYSICAL HABrTAT CHARACTERIZATION .. LAKES (continued) 

SITE ID: rllh.4 � � OAT£: 
L.. I. I I I.. _ .. 

E) GNdual (6..,D"t

II

0 Nffrv.rtwallu_..rc� (>7-f•j 

�w.rtype OAltlftclat 0 Bodtders OFUI 
(111artcatt•t·•� ()Woody ()V�lon 0 None 

Dom9Pn1 0 aludllluelc 0 :lancllGttv•f
8UbattaW 0 Cobbi./Bou'Mr 0 a.droclt

. �MIO'l.ltlitllltl,,,_ 
wtttlflne tO ftl_.:w..,-nwn: 

� ... 
.c . ., 

Jtorlzo'ittlil ... ncaffom 
wattrAnt�'h\oh wa\;r �:· • 

• 

. 

J. � I I ' 

I. . 
. . � 

··_ Im -: .... ; .... -�. --- -� � .. 
... .. .. � __ ,.. __ .tlll ,._ -- � 

II 

� t1it0Fa1 ,Plot 
-- .Shco11na7Rlhalian ;p,ot' 

NONE OBSERVE� · ·O NONE OBSERVED
Zebra or Qu1gga Musse"" 0 Purple toosestme 

Eurasian watermUfoll 
' 

� Knotw.ed (Giant or JapaM&e) 
HydtH11 O ..........__ Haby.wlUow herb · 

Curty pondweed O " � Flowertng rush
African waterweed 

BrazlHan waterweed
0 

0 �/ 
/ 

Europu.n watar chestnut 0 V' ""-
l,ef..,__... ___ , ----...j Water hyacinth 

.,_.._. __ _... ______________ __,.-"t / 0 Par.rot leather 

Y•11ow floating he,r:V" 0 
Giant salY!ntY" 0 

0 

... 

. "' . .., .... ... 
....... ,., lll1i. -· 

,��.;I(" N04nNNJ�� t:ll obt� flllld•: u = � mlMUIWTlent 01 obMC'Ytlloll: F1, F2. •tc .• f'Me. -- •Hifi""° try 
field crrN. Eai:Mn all n.g' in commtl'll Mdiaor. 
2007 Phy.It.ti H1b4tat Charact.,tuUon Form • L•h• �11moG7 

0 

<J 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Bank Angle 
Classes 

(m) 

(m) 
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.. 
.. 

PROJECT 

JOB NO. 

HCMA.

PROJECT MANAGER 

FIELD TEAM �----------

SNORKELER ( S) 

Species 0 to 50 mm 51 to 80 81 to 100 
Bull trout 

Cutthroat 

Rainbow II 

Steel head 

Sculpin l:K. �1�,,/,� 
Chinook 

I ( 
Whitefish 

Dace 

v�K. Si/i...,,,:� 1(4°).-.-1 
I. -

"' 
\ \ 

I ' \ 
"--' 

Snorkel Survey Form
STATION ID 1-fC- f0C�\- fU-/0
DATE 7/8/ 13
START TIME App•oX 10;00,._
STOP TIME ........... ld_.,-''1_.Cj"----------
WEATHER Clu.f' 4- 51..."fl? 

Estimated Length 
101to120 121to150 151to200 201to250 

' 

>250 mm 

0 = not snorkelable due to high turbidity or hiding cover 
Turbidity C==:J 

Reach area (m2 ) C==:J 1 = high amount of hiding cover and/or poor water clarity 
2 = moderate hiding cover and/or moderate water clarity 
3 = little hiding cover and good water clarity 

Comments: 

SnorkelSurveyForm 
Reviewed by (initials): __ 

Date: ___ _ 
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET 

STRE AM NAME LOCATION 

ST A TION # l'lc.· lk"''� "Ri'VERMILE STREAM CLASS 

LAT LONG RIV E R BASIN 

STORET# AGENCY 

INVESTIGATORS LOT NUMBER 

FORM COMPLETED BY DATE '7'¥'11 REASON FOR SURVEY 

Ch ... ;.> 11. TIME 11\10 AM PM ---

HABITAT TYPES Indicate the percentage of each habitat type present 
0 Cobble __ % 0 Snags�% 0 Vegetated Banks __ % 
0 Submerged Macrophytes_'.h._% a! Other (ttiv) /-.� 

SAMPLE Gear used Cil D-frame 0 kick-net Ill Other CI,, ""' tJ \/"" 
COLLECTION 

How were the samples collected? Owading IB from bank 

Indicate the number of jabs/kicks taken in each habitat type. 
0 Cobble__ 0 Snags __ 0 Vegetated Banks __ 
0 Submerged Macrophytes_._ IJI Other ( .... a,.., v 4<_ 

GENERAL 
COMMENTS 

QUALITATIVE LISTING OF AQUATIC BIOTA 

OSand % 
)"f{, %--

0 from boat 

OSand __ 
)_ 

Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 = 

Dominant 

Periphyton 
Filamentous Algae 
Macronhvtes 

0 U/2 3 4 
(9)1 2 3 4 

0 1!2)3 4 

Slimes 
Macroinvertebrates 
Fish 

(9)12 3 4 
0&2 3 4 
o(i)2 3 4 

FIELD O BSERVATIONS OF MACROBENTHOS 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (1-3 organisms), 2 =Common (3-9 
organisms), 3= Abundant (>JO organisms), 4 =Dominant (>SO organisms) 

Porifera 0 I 2 3 4 Anisoptera 0 I 2 3 4 Chironomidae 0 I 2 3 
Hydrozoa 0 I 2 3 4 Zygoptera 0 I 2 3 4 Ephemeroptera 0 I 2 3 
Platyhelminthes 0 I 2 3 4 Hemiptera 0 1 2 3 4 Trichoptera 0 I (j 3 
Turbellaria 0 I 2 3 4 Coleoptera 0 I 2 3 4 Other 0 I 2 3 
Hirudinea 0 I 2 3 4 Lepidoptera 0 I 2 3 4 
Oligochaeta 0 I 2 3 4 Sialidae 0 1 2 3 4 
Isopoda 0 I 2 3 4 Corydalidae 0 1 2 3 4 
Amphipoda 0 I 2 3 4 Tipulidae 0 1 2 3 4 
Decapoda 0 l 2 3 4 Empididae 0 1 2 3 4 
Gastropoda 0 I 2 3 4 Simuliidae 0 l 2 3 4 
Bivalvia 0 I 2 3 4 Tabinidae 0 I 2 3 4 

r111�;r1�0 () I ? < '1 

4 
4 
4 
4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 

\ 
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PERIPHYTON FIELD DATA SHEET 

STREAM NAME LOCATION 

ST A TION # "'c:�/O'IL -"'RIVER MILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS LOT NUMBER 

FORM COMPLETED BY DATE !..kJ.0.. 
AM & REASON FOR SURVEY 

c1i1�1J H. TIME � 

HABITAT TYPES Indicate the percentage of each habitat type present 
ii Sand-Silt-Mud-Muck�% % 0 Gravel-Cobble __ % OBedrock __ 
0 Small Woody Debris __ % 0 Large Woody Debris __ % 0 Plants, Roots __ % 
0Riffle __ % ORun --% OPool --% 

% OCanopy __ 

SAMPLE Gear used 0 suction device 0 bar clamp sample Ill scraping OOther 
COLLECTION 

How were the samples collected? Owading 119 from bank 0 from boat 

If natural habitat collections, indicate the number of samples taken in each habitat type. 
l!I Sand-Silt-Mud-Muck�% 0 Gravel-Cobble % 0 Bedrock % 
0 Small Woody Debris __ % 0 Large Woody Debris __ % 0 Plants, Roots % 

GENERAL 
COMMENTS 

QUALITATIVE LISTING OF AQUA TIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, I =Rare (<5%), 2 =Common (5% - 30%), 
3= Abundant (30% - 70%), 4 =Dominant (>70%) 

Periphyton 
Filamentous Algae 
Macro h tes 

0 

@
0 

2 
2 
2 

3 
3 
3 

4 
4 
4 

Slimes 
Macroinvertebrates 
Fish 

(J I 2 
0 (]) 2 
0 2 

3 
3 
3 

4 
4 
4 

Rapid Bioassessment Protocols For Use in Streams and Wadeab/e Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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Monte Cristo Lake 
HC-MCL 

AUGUST 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DAT A SHEET 
(FRONT) 

STREAM NAME 
STATION# RIVERMILE 

LAT LONG 
STORET# 

INVESTIGATORS f-
FORM COMPLETED BY ' L .NAM" 

LOCATION t\C., -" 
STREAM CLASS 

RIVER BASIN 

AGENCY 

DATE$--l1--\ °?, REASONFORSURVEY TIME \2-@ AM 6j) 

WEATHER 
CONDITIONS 

Now Past 24 
hours 
0 

.!!It� there been a heavy rain in the last 7 days? }/JJYes ONo 
0 
0 � Air Temperature {pq 0 � f 

Other _lo' 
storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 

clear/suJUJy 
0 % 
0- �-------------

0 

SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

STREAM 
CHARACTERJZA TJON 

�earn Subsystem .7\ferennial 0 Intermittent 0 Tidal 

Stream Origin 
OGlacial 
0 Non-glacial montane 
0 Swamp and bog 

0 Spring-fed 
0 Mixture of origins 
OOther ___ _ 

·�am Type ,/"V"'oldwater 0 Warmwater 

Catchment Area km2 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form I 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

WATERSHED 
FEATURES 

RIPARIAN 
VEGETATION 
(18 meter buffer) 

INSTREAM 
FEATURES 

LARGE WOODY 
DEBRIS 

ominant Surrounding Landuse 
orest 0 Commercial 

0 Field/Pasture 0 Industrial 
0 Agricultural 0 Other _ _ _ _ _  _ 
0 Residential 

al Watershed NPS Pollution 
o evidence 0 Some potential sources

Obvious sources 
Local Watershed Erosion 
None 0 Moderate 0 Heavy 

Indicate the dominant typmd record the domin..ant species present 0 Trees �"hrubs U Grasses 0 Herbaceous 
dominant species present "v.\tJr- . · i · ( 
Estimated Reach Length /1)-r> m 
Estimated Stream Width SB ·f±v. 
Sampling Reach Area ___ m1 

Area in km1 (m2xl000) ___ km' 
Estimated Stream Depth m 
Surface V clocity 
(at thalwcg) 

---�ee-
"'3"3f+/ ql.\.{Z. �� 

LWD ___ m' 

�opy Cover /'\f artly open 0 Partly shaded 0 Shaded 
High Water Mark __l_m 
Proportion of Reach Represented by Stream �';Jfll:logy Ty%s 'M11un�% lS,-�Pool 8 S:-% �-
Channelized 0 Yes� �o 
Dam Present 0 Yes o 

Density of L WD ___ m2/km2 (LWD/ reach area) 

AQUATIC 
VEGETATION Hcate the dominant type and record the dominant SJ>ecies present 

ooted emergent 0 Rooted submergent 0 Rooted floating 
Joating Algae 0 Attached Algae 

0 Free floating 

dominant species present �����·h.J�---------------­
Portion of the reach with aquatic vegetation £% 

WATER QUALITY Temperature \\.\< 3: ° C � O • o ls-; - �!er Odors 
�ormal/None 0 Sewage ./ . J Specific Conductance 0. OL{?, � · /.11.°'1 

Dissolved Oxygen q .96 
pH '5-Sl i,J... - f/;.l'.�
Turbidity -

WQ Instrument Usedfu\ \z... 

0 Petroleum 0 Chemical 
0 Fishy 0 Other ______ _ 

Water Surface Oils 0 Slick 0 Sheen 0 Globs 0 Flecks 
�one 0 Other __________ _ 

�!_bidity <!.f1.!ot measured) 
�ear �lightly turbid 0 Turbid 

0 Opaque 0 Stained 0 Other ___ _ 

SEDIMENT/ 
SUBSTRATE 

rs 
ormal 
hemical 

0 Sewage 0 Petroleum 
Deposits rJ'O I"� 0 Sludge 0 Sawdust 0 Paper fiber 0 Sand 0 Anaerobic 0 None 

0 Other ____ _____ _____ _ 
O"ls 

bsent 0 Slight 0 Moderate 0 Profuse 

0 Relict shells 0 Other ______ _ 

Looking at stones which are not deeply embedded, 
are the u n sides black in color? 
OYes o 

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Com�osition in 
Type Sampling Reach Type Samp ing Area 

Bedrock fl) Detritus sticks, wood, coarse plant 
Boulder > 256 mm (10") 0( materials (CPOM) v:> 
Cobble 64-256 mm (2.5"-10") ·or Muck-Mud black, very fine organic 
Gravel 2-64 mm (O. I "-2.5") <J> (FPOM) 

Sand 0.06-2mm (gritty) {f) I Marl grey, shell fragments 

,.
Silt 0.004-0.06 mm \ -- !JJD -n7T'T" 
Clay < 0.004 mm (slick) Ju 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form I 
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II� PHYSICAL HABITAT CHARACTERIZATION - LAKES 
it.--.ciw 

• 11n1M•I!: __ _ 

Or•fl SfTE ID: 

oA oa oe STATION 
.• _O·t= o'·o o:H 

00 
01 

Jtr 0GL-
O)E l>EPTH11T 

· ITA'rioN OJ 110 "''dlsbii�) • I 

IF $TA TlON Y,.,\8,fW.OCA lm>INDICA'IUt!1tl: ·O -DROPflEO: 
HEW8TATIOk lSfTAN� Q Ulll'-1&% :ro SAIJPL£.: (K,L.,·�;} .___, 

J'S�-.. � , _ � .... ����r- · �- _, l . - . :G.H.� ·-::-.. '! ... ?�21 '!_r.;:� -'k Surftu;: J �.._ 0"""' 0 Altllftllt 0 C»t 0 Olli. 
' 'll •AHMl !�) 1•SlllrN f«ln.J 2••-- 11.....,,.J 

.. • ,._..,,,, 140-Tt'lttl 4 • V.I\' HNoY f1tntr.J 
-; '.80f.J'OM:SU8STRA TE Fiia 

MCll"OQ (NOl>Olnm; a.ter lhall•"" : 1c � 1 2 , ' 
ttoll1d•rs {2-•ni: ')/ 1 2 3 " b .. �._� 

� ('4.ZIOft'lm; e.nnta {� f 2 3 ' W41"*1bdl 
Gttv•l 12-44nlm; ladyti� 

to unni.. a.II aim) o) 1 2 .).· .( 
NIMS t'J·ft � �1111'11� tntly �fh'lfltn'] 0 .1 (2) 3 ' 

Sitt, Clay, orMuetr. o. 1 2 3 � (<t0.oltn1111· l\Ol etttM 
Woody Detllis o· 1W ' ... 

0111nit (l.9af p� Dettttul) 0 (f}. 3 • 

'�. O•...., Qoray COlof 4� " 09'141 0 OIM!' 
Odor 4� Ott.e OA-lt

1'.'>.°' o� Oa.r 
AQUATICJMACAOPHYTES t=taai 

kbfll..,..nt a) 1 .. 1 ' .. 
EIJl"Dtnt "b_ (1) 2 s ' 

F� r...o J 1 i $ 4 
Total Aq� Macropl\)'W Coltft 0 (1 ).l. ;1 ' 

Da macrophyte& .... nc1 labwud? .@:9· 0No
FISHCO\IER f:IH 

Mlvak 9nd lmunHIM HetbaallOUl Veg. "(!) 1 .:i. ' ' 

Wooef)' �rtllll\ltf ... u fh Ofli. 0 1 (-2) 3 4 
Woody &NeMNooct, DllW'IS <D� m ell•. 0 .1 I� s ' 1all .... 1J"""""" 

lnulWllW Utt Tf'lltl �o.s "' di• � 1 z 3 4-
Ov«hal!flntl V*9- •lthln 1 1n of lvrfec:e 01 1) 2 3. 4 

LAicl,.. ot 11\t'P � 0 1) 2 i 4 
&oulde.-. w 1 2 . , • 

MUll\ln Strwtum· Doell. Uftdlng•. •SG f O) 1 2 i .. 
-

•' 

, . 

DATE:, CJ.2?_ / 1-z,11/ . ( 1·3'. 
QJt , :!:AT· 

I ' 

I ·�.c�·M. • 
•• I ' I i .. • I r 

0 
0 

' 

loNG .. 
• d d •. I • ,• I 1 , . I 

'i,:}\'r_,.;;n_ � :_'");' �i ,_ " - :�A'ff ....... ,., 
··-- � t ....... (Cit'M t•� 0...,..) 
a .. HMO¥ 4�R1 l•Ytfl' H'*'1Y f•7KI 

.. 'CAHOPY:i�I m hlghl .Flaa 

o� ... 0 .,_..,.,_,_ ru -

0Mi• o ... M 

BIO TNM (Trunk >U in d&H} .(}- , {�), • 
BIJlalf ,.,.,.. (Tlllnlc CO,� _, 111H) 0.((1) l 3 4 

;w111_QE�toRY�o�:�J1.rem1,f!IQlt) · . ��YD 

�' o�., ... ...-i �� o ... ,,. 
WCIOOy ltir* & a.pl"-• 0 • 'f 2 fi) • 

TIA Hlrtll, Gfa1N&, & Fort. 0 (� 1 3 ' 

• .l:IROUND'COVER f<O;J hiob) flaa 
Woocty 9hr* l$� 0 1 2�) ' 

.....� ll'Nlforti. 0 , 1 ' • 
l .. ftlling Watw Of' 11Umdl1IMI 

v 9 1 2 i ' 

811M11, a.re Oltt Ot •..n11• 0 1 {i) a ' 

•. SfCOR£lltNElSUBSTRATE:ZON£. Ftaa 
.... ��in; .. ,...,, r(o) 1 i- ' ' . 9'11 • c•r'I. 

� (1I0-40001M1i r 
bulldl6l<1* t!ltl 1_0 1 2 ' • 

Cobblt �·UOfll"'!tt"MI' 
blll.outiltN!lala) D ' 1 2 s '

01*¥91 {a-M 111m; · i.Gwue•• tt•n atnr (o) 1 2 :J ' 

S.nd (0.ot ·a.nm: ,,uty 
---�) 0 1 a.> 3 '

Slit, c1a.,, orllluct (cO.Oh!m; not•rtttv) a 1 2 (1) • 
WoodJ Dtlrtk 0 1 (j) , 4'

Organli: ( &..If P�k. Dtvtwl) o r· D 2 3 " 

Y.g.vtion or 0th.,. 0 �� : 3 " 
HUMAH;SNF,WENCE 'RMI 

D•Hotf't9Hnt ,. �onld• fllot c wPIRlftt wlth\ft plot 
Butlcllftge f.c• p c 

ComNrcJ1I � v p c 
�"'r- (j v p c .... _. ...... .,, 
DocW&oatl Q 'i/ p c 

w1111, tllkn or '9¥1....,. · /<j p c 
lantHl'Vl'IUt. (OJ p_ c 

�cb er bllrOICJ 0 <!.Y c 
Powtt''6M1 (I y p c 
"-� ( !J p c 

flN�""91Hay fkld f j u ·P c 
�nt � '<ii p c 

lawn to) p c 
-

• 

' 

I 

Alig cod,..s: K. No ll'IM� « � MlOt. u "S11'f>'cl mtPlll'IMMntOI ObHntllliOll;, I. F'2. •IC ., mi� fie"'•'""'*' by field�. &plain all flags h �llVMtl( �a. 
:ion Ptiyak:al Htbllat Cha,.ct•rizaOon Form. ukH 04'121200t 
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·� PHYSICAL HABrTAT CHARACTERIZA TtON - LAKES (continued) II 

· 

Draft 
SITE JO: DATE: 

..... I I I �- ' . . ' 

.. • I • • ...Q., <m>

• -:Na•1f
.. � ... .f.LAG . . 

NONE OBSERVeD . ·�� 
0 

..,__ .... _N_O_N_E_o_· s_s_e_R_VE_o ____ ...i 'f!_ : . ...--.... 
Purple toosestrffe . · 0 Zebra or Qu1gga Mussel .._--��------------------------

Eurasian watermllfoll 0 
Hydttll1 0 
Ourty pondweed 0 
African waterweed , 0 
Brazilian waterweed 0 
Europun water ehestrtut 0 
Water hyacinth 0 
Parrot feather 0 
Yetlow floating heart 0 
Glint sa1Ylnl1 0 

0 

KnotwMd (Glint or JapahR•) • 'O '. 
+---1 

Hairy.willow herb Q· 
Flowering Nah 0 

0 
0 
0 
0 :• 

·-
0 
o .  .---.. 
0 
0 

BankAngt& 
Classes 

ftto code•; K. NOfnNlllMll'Tlenl 01 obtllWtion mids; u"' � rne�tnt O' �Ion; Fi, H. •tc .• f\'lltC. -- •••l11n.O by 
Mtd f7WW. �" a!I �·In commtnl iediona. 
2007 Phyt.ICll HatwtatCharatt.,tuUon Form· l.ltlH N11m<I07 A-110



HABITAT ASSESSMENT FIELD DAT A SHEET-LOW GRADIENT STREAMS (FRONT) 

STREAM NAME LOCATION 

STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS 

FORM COMPLETED BY REASON FOR SURVEY 
AM {§; 

Habitat Condition Category 
Parameter 

Optimal Suboptimal Marginal Poor 

Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than l 0% stable 
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is 
Substrate/ epifaunal colonization and full colonization potential; availability Jess than obvious; substrate 
Available Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking. 

submerged logs, undercut maintenance of frequently disturbed or 
banks, cobble or other populations; preSence of removed. 
stable habitat and at stage additional substrate in the 
to allow full colonization form of newfall, but not 
potential (i.e., logs/snags yet prepared for 
that are� new fall and colonization (may rate at 
not transient). high end of scale). 

.c .... .. .. .. 
SCORE 20 19 18 17 f(16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CA> Mixture of substrate Mixture of soft sand, mud, All mud or clay or sand Hard-pan clay or bedrock; = 
:a. 2. Pool Substrate materials, with gravel and or clay; mud may be bottom; little or no root no root mat or vegetation. 
E Characterization firm sand prevalent; root dominant; some root mats mat; no submerged 1:l mats and submerged and submerged vegetation vegetation . . !:! vegetation common. I present. ,-....... "O � SCORE 20 19 18 17 16 15 14 13 12r11 • 10 9 8 7 6 5 4 3 2 l 0 .. 
::0 Oi > "' Even mix of large- Majority of pools large- Shallow pools much more Majority of pools small-
.. 3. Pool Variability . shallow, large-deep, deep; very few shallow. prevalent than deep pools. shallow or pools absent. .I:> 
s small-shallow, small-deep 
., pools present. .. � 19 {1s) 17 16 15 14 13 12 10 9 8 7 6 2 .. SCORE 20 II 5 4 3 1 0 E .. .. 

Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine .. 
"" 4. Sediment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar 

Deposition and less than <20% of the gravel, sand or fine sediment on old and new development; more than 
bottom affected by sediment; 20-50% oftbe bars; 50-80% of the 80% of the bottom 
sediment deposition. bottom affected; slight bottom affected; sediment changing frequently; pools 

deposition in pools. deposits at obstructions, almost absent due to 
constrictions, and bends; substantial sediment 
moderate deposition of deposition. 

pools prevalent. 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9/(78)7 6 5 4 3 2 l 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little water in 
5. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly · 
Status minimal amount of <25% of channel substrate riffle substrates are mostly present as standing pools. 

channel substrate is is exposed. exposed. 
exposed. " 

SCORE 20 19 18 17 16 f1s )14 13 12 ll IO 9 8 7 6 5 4 3 2 I 0 

Rapid Bioassessment Protocols For Use in Streams and WadeableRivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 3 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 

Habitat Condition Cate�ory 
Parameter 

Ontimal Subootimal Mar!!inal Poor 

6. Channel Channelization or 'Some channelization Channelization may be Banks shored with gabion 
Alteration dredging absent or present, usually in areas of extensive; embankments or cement; over 80% of 

minimal; stream with bridge abutments; or shoring structures the stream reach 
normal pattern. evidence of past present on both banks; and channelized and disrupted. 

channelization, i.e., 40 to 80% of stream reach Instream habitat greatly 
dredging, (greater than channelized and disrupted. altered or removed 
past 20 yr) may be entirely. 
present, but recent 
channelization is not 

,_ present. 

SCORE f 20) 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

The bends in the stream The bends in the stream The bends in the stream Channel straight; 
7. Channel increase the stream length increase the stream length increase the stream length waterway has been 
Sinuosity 3 to 4 times longer than if I to 2 times longer than if I to 2 times longer than if channelized for a long 

it was in a straight line. it was in a straight line. it was in a straight line. distance. 
(Note - channel braiding is 
considered normal in .c 
coastal plains and other u "' .. ... low-lying areas. This 

� parameter is not easily .s Q. rated in these areas.) 
E 

19 16 14 13 12 ll 10 9 ft\ 7 6 "' SCORE 20 18 17 15 5 4 3 2 l 0 "' 
c .. 
; Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded ... 8. Bank Stability erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; "raw" areas .. "Cl (score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight .. 0 

potential for future over. 5-30% of bank in erosion potential during sections and bends; ... 
;::i 
"Cl problems. <5% of bank reach has areas of erosion. floods. obvious bank sloughing; 
� affected . 60-100% of bank has .. "' -; erosional scars. 
i> 'i.o) .. SCORE _(LB) Left Bank 9 8 7 "' 6 5 4 3 2 I 0 

;::i �<j f8) I !; SCORE (RB) R1ght Bank """I 9 7 6 5 4 3 2 0 
"' ... � More than 90% of the 70-90% of the streambank 50-70% of the streambank Less than 50% of the .. E 9. Vegetative streambank surfaces and surfaces covered by native surfaces covered by streambank surfaces "' 

Protection (score immediate riparian zone vegetation, but one class vegetation; disruption covered by vegetation; ... .. 
� each bank) covered by native of plants is not well- obvious; patches of bare disruption of streambank 

vegetation, including represented; disruption soil or closely cropped vegetation is very high; 
Note: determine left trees, understory shrubs, evident but not affecting vegetation common; less vegetation has been 
or right side by or nonwoody full plant growth potential than one-half of the removed to 
facing downstream. macrophytes; vegetative to any great extent; more potential plant stubble 5 centimeters or less in 

disruption through grazing than one-halfof the height remaining. average stubble height. 
or mowing minimal or not potential plant stubble 
evident; almost all plants height remaining. 
allowed to grow Jl!lturally. 

SCORE_(LB) Left Bank r� ) 9 8 7 6 5 4 3 2 l 0 

SCORE (RB) Right Bank \.JO ) 9 8 7 6 5 4 3 2 1 0 

Width of riparian zone Width of riparian zone I 2- Width of riparian zone 6- Width of riparian zone <6 
10. Riparian > 18 meters; human I 8 meters; human I 2 meters; human meters: little or no 
Vegetative Zone activities (i.e., parking activities have impacted activities have impacted ripatian vegetation due to 
Width (score each lots, roadbeds, clear-cuts, zone only minimally. zone a great deal. human activities. 
bank ti parian zone) lawns, or crops) have not

impacted zone. 

SCORE _(LB) Left Bank \19 9 8 7 6 5 4 3 2 I 0 

SCORE _(RB) Right Bank 10 {'§\ 8 7 6 5 4 3 2 1 0 

Total Score ____ _ 

A-10 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3 
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PROJECT 
JOB NO. 
PROJECT MANAGER NIH� 
FIELD TEAM 
SNORKELER(S) 

t?AH �16 TY!'S 
Y7/\H �AS 

Species Oto50mm 51 to 80 81to100 
Bull trout 
Cutthroat
Rainbow ' � 
Steel head 
Sculpin 
Chinook
Whitefish
Dace
"1�0 ,\-f ),>.\o- \ 

Snorkel Survey Form 
STATION ID H C- (?LL �____;,��������� 
DATE BJ � 7//3 

a .' OI START TIME��'--=------,------� 
STOP TIME ( 0 .' 0"5 
WEATHER _(j_../_e_r_l._lt_�-.... --:S ...... h_o_vJe._".)_ 

Estimated Lenath 
101to120 121to150 151 to 200 201to250 >250 mm 

S7 
1t 1 

0 = not snorkelable due to high turbidity or hiding cover
1 = high amount of hiding cover and/or poor water clarity
2 = moderate hiding cover and/or moderate water clarity
3 = little hiding cover and good water clarity

Comments:

SnorkelSurveyForm 

Turbidity I Reach area (m2)======� 

Reviewed by (initials): __ 
Date:. ___ _ 
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET 

STREAM NAME <Sf 0J.//1 J( LOCATION t\ C - t\J\t� 
STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 5t'!,r;, .'.!--
STORETll AGENCY lj 
INVESTIGATORS f'A +I 6!1> -s-1-> LOT NUMBER 
FORM COMPLETED BY� DATE 2-.:frl!> REASON FOR SURVEY 

TIME llJXL_ @ PM 

HABITAT TYPES 

SAMPLE 
COLLECTION 

GENERAL 
COMMENTS 

Indicate the percentag�f each habitat type present 
0 Cobble __ % l5 Snags JL % 0 Veg9ated Banks __ % 

8Submerged Macrophytes_j__% ;a'Other( ..;;; /+ 

How were the samples collected? �wading 0 from bank 

Indicate the number of jabs/kicks taken in each habitat type. 
0 Cobble__ 0 Snags__ 0 Vegetated Banks 0 Submerged Macrophytes__ �Other ( Si' 

QUALITATIVE LISTING OF AQUATIC BIOTA 

� S8!1d_j_% 
)'-2r-% 

0 from boat 

OSand 
)_g_-

Indicate estimated abundance: 0 = Absent/Not Observed, I = Rare, 2 = Common, 3= Abundant, 4 = 
Dominant 

Periphyton 

Filamentous Algae 

Macro h tes 

0 
© 0 

2 3 4 
2 3 4 
2 3 4 

FIELD OBSERVATIONS OF MACROBENTHOS 

Slimes 

Macro invertebrates 

Fish 

(]) 
0 
0 

2 3 4 
QJ 3 4 
2 3 4 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (1-3 organisms), 2 =Common (3-9 
organisms), 3= Abundant (>10 organisms), 4 =Dominant (>SO organisms) 

Porifera 0 1 2 3 4 Anisoptera 0 1 2 3 4 Chironomidae 0 
Hydrozoa 0 I 2 3 4 Zygoptera 0 1 2 3 4 Ephemeroptera 0 
Platyhelminthes 0 1 2 3 4 Hemiptera 0 I 2 3 4 Trichoptera 0 
Turbe Ilaria 0 1 2 3 4 Coleoptera 0 1 2 3 4 Other 0 
Hirudinea 0 I 2 3 4 Lepidoptera 0 I 2 3 4 
Oligochaeta 0 1 2 3 4 Sialidae 0 I 2 3 4 
Isopoda 0 1 2 3 4 Corydalidae 0 I 2 3 4 
Amphipoda 0 I 2 3 4 Tipulidae 0 I 2 3 4 
Decapoda 0 I 2 3 4 Empididae 0 1 2 3 4 
Gastropoda 0 I 2 3 4 Simuliidae 0 I 2 3 4 
Bivalvia 0 I 2 3 4 Tabinidae 0 I 2 3 4 

r'nlritfoP 0 I 2 1 4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 
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2 3 4 

A-114



PERIPHYTON FIELD DATA SHEET 

STREAM NAME "7f'" -?;. v IL LOCATION \iG -M.ct/ 
STATION II RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 5t'�I--
STORET# AGENCY u 
INVESTIGATORS f!IAl.f 01> -:>f-,!> LOT NUMBER 

FORM COMJ{\A-t\ BY DATE �\'3 REASON FOR SURVEY 
TIME AM PM 

HABITAT TYPES 

SAMPLE 
COLLECTION 

BO �icate the percentage of each habitat type present 
and-Silt-Mud-Muck�/o �ravel-Cobble __ % 

0 Small Woody Debris __ % . Largf�dy Debris W %
o Riffle __ % �ea __ % 15 

% OCanopy __ 

DBedrock % 
·.B'Plants, Roots< J %
� Pooie....L_%--

Gear used 0 suction device 0 bar clamp sample �raping OOther

How were the samples collected? )(wading 0 from bank 0 from boat 

If natural habitat coUcctions, indicate the number of samples taken in each habitat type. 
J9,Sand-Silt-Mud-Muck JOO% 0 Gravel-Cobble % 0 Bedrock % 
0 Small Woody Debris __ % 0 Large Woody Debris __ % 0 Plants, Roots % 

GENERAL 

Vu 7 fl,),}'), COMMENTS Z,rv;tl 

GJol�rt.0 vv7 L bvJ.l!\ t-"

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (<5%), 2 =Common (5% - 30%), 
3= Abundant (30% - 70%), 4 =Dominant (>70%) 

Periphyton 

Filamentous Algae 

Macro h es 

0 0 2 3 4 
® I  2 3 4 
0 2 3 4 

Slimes 

Macroinvertebrates 

Fish 

0 
0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 
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HIJRTCROWSER 
PROJECT ...... M�C�IJ\ .......... .k-'-------
JOB NO. _..\_.1'6....,W...__- 7£ ............ ____ _ 
PROJ ECT MANAGER _.MA....;..c....j ...... H..____ __ _ 

FIELD TEAM ,j MS f?AS MAI+ ) J ' 

WO instrument fu@ \J- ],,7,,; 
Operator 

Start Time 

Calibrated 

T (deg C) y N 

DO (mg/L) y N 

pH y N 

Cond (uS/cm) y N 

Turb. (NTU) y N 

Sample ID # of 
(ex. HC13-SW-SFSR09) Bottle type Containers 

Total number of bottles 

Duplicate Sample ID �������� 
Field Blank ID 

Rinsate Sample ID 

Comments: 

Chemistry Sampling Form 
STATION ID \:t(,...-}/IC\; . 
DATE/TIME SAMPLED -.2J-+/="l ....... ]:+f.._1'3...._ ____ _ I I 
STREAM DEPTH 

STREAM VELOCITY 

SAMPLE DEPTH 

Lat �������������-
Long �������������-

End Time Water quality comments: 
(color, odorr sheen) 

Analyses Preservative Filter 

Sediment # of locations for composite 

%Gravel 

%Sand 

%Fines 

Reviewed by (initials): __ 
C:\PROJECTS\35_MCMA\Deliverables\SAP\Appendix B - datasheets\ChemistrySamplingForms.xls ___ _ Date: 
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Photograph 27 – July 8, 2013. View across top of reach to river left. Note lack 
of canopy. 

Photograph 28 – July 8, 2013. Submerged woody debris present within the 
reach. 
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Photograph 29 – July 8, 2013. View downstream to end of reach (yellow arrow). 

Photograph 30 – August 27, 2013. Algal/microbial mats producing gas bubbles. 
Bubbles seen frequently breaking surface of the backwater. 
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Photograph 31 – August 27, 2013. School of ~70 bull trout seen migrating 
through the main channel. 

Photograph 32 – August 27, 2013. View at end of reach (yellow arrow) from 
downstream. Note presence of large woody debris. 
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Photograph 33 – July 10, 2013. Red staining prominent when viewed from 

above. Image shows river just upstream of MCL-backwater 
(seen in top right) 
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South Fork Sauk River 
HC-SFSR-09 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAMNAME � - �( .:;Pll\Jl LOCATION ill- c;c5e-0·1 
STATION# RIVERMJLE STREAM CLASS 

LAT LONG RIVER BASIN 5/:1.,.,:. l 
STORET# AGENCY \J 
INVESTIGATORS P-41-f i)ltS -:s � s 
FORM COMPLETED BY I DATE g /'le I I� I REASON FOR SURVEY 

�As 
TIME 1 :1 f"V">' A PM -

WEATHER 
CONDITIONS 

Now 

storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 

clear/sunny 

Past 24 
.
jifurs 

ts there been a heavy rain in the last 7 days? 
Yes ONo 

/'I • <d Air Tempcrature_fu__° C "ii¥ 
.2/iU % Other __ __________ _ _ 

0-
SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

STREAM §}ream Subsystem 
CHARACTERIZA TJON �Perennial 0 Intermittent 0 Tidal 

Stream Origin 
OGiacial 
0 Non-glacial montane 
0 Swamp and bog 

fili.:eam Type 't-Coldwater OWarmwater 
Catchment Area ____ .k.m2 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

WATERSHED 
FEATURES 

RIPARIAN 
VEGETATION 
(18 meter buffer) 

INSTREAM 
FEATURES 

LARGE WOODY 
DEBRIS 

AQUATIC 
VEGETATION 

WATER QUALITY 

SEDIMENT/ 
SUBSTRATE 

Predominant Surrounding Landuse 
,JaForest 0 Commercial 
0 Field/Pasture 0 Industrial 
0 Agricultural 0 Other _____ _ 
0 Residential 

·Ll>eal Watershed NPS Pollution -a No evidence 0 Some potential sources 
0 Obvious sources 

J,fcal Watershed Erosion Q)None 0 Moderate 0 Heavy 

�Trees !,JJShrubs Grasses 0 Herbaceous 
.bdicate the dominant type..Al!d record the domirent species present 

dominant species present Co-�� If v� "l �/Dk (I PAv? 
Estimated Reach Length {µv llL 

'7..'l. r _t.J.. Estimated Stream Width ::J J ... 
Sampling Reach Area m2 
Area in km2 (m2xl000) ___ km2 
Estimated Stream Depth _( _ _ m 

Surface Velocity �Jec 
(at thalweg) /3 . .  3)-.S/ :;yf-J. 
LWD _Q__m2 I 

�opy Cover r rartly open 0 Partly shaded 0 Shaded 

High Water Mark __2__m 
Proportion of Reach Represented by Stream �rph�I Ty�es 

Riffle Vo 0 Run ___ % 
Pool Vo 

Channelized 0 Yes jl No

Dam Present 0 Yes �No 

Density of L WD ___ m2/k.m2 (LWD/ reach area) 

Indicate the dominant type and record the dominant SJ>ecies present 0 Rooted emergent 0 Rooted submergent 0 Rooted floating 0 Free floating 0 Floating Algae �Attached f-lgae 

dominant species present ht- J..l..J IZ 'tt l �l £ I l..f\-Ul-".i 5 fd (, U-. 

Portion of the reach with aquatic vegetation 3_% 
Temperature� , ., .Jc.:, ot.,�· . Water Odors 

f'-Vl P �?. ':ii Normal/None 0 Sewage 
Specific Conductance /.r'.A U, V:<._7 U 0 Petroleum 0 Chemical 

1 i t.f r-:tl) 0 Fishy 0 Other ___ _ _ _  _ 

Dissolved Oxygen fl>�(p 
/ ".'"\ Water Surface Oils 

pH lP, V � Slick 0 Sheen 0 Globs 0 Flecks 
.a None 0 Other 

Turbidity CJ· 0 
. b 

---------l \_ t- Turbidity (if not measured) 
WQ Instrument Used � ' i-.. 0 Clear 0 Slightly turbid !St Turbid 

0 Opaque 0 Stamed D Other ___ _ 

�J�:rna1 
1D chemical 

0 Sewage 0 Petroleum 
0 Anaerobic 0 None 

0 Other _ _____________ _ 

gils 4t) Absent 0 Slight OModerate OProfuse 

Deposits 
0 Sludge 0 Sawdust 0 Paper fiber 0 Sand 0 Relict shells 0 Other -------
Looking at stones which are not deeply embedded, 
are the undersides black in color? 
OYes SJNo 

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Comfuosition in 
Type Sampling Reach Type Samp ing Area 

Bedrock Detritus sticks, wood, coarse plant � 5D materials (CPOM) 
Boulder > 256 mm (I 0") 
Cobble 64-256 mm (2.5"-10") �� Muck-Mud black, very fine organic 

(FPOM) 
Gravel 2-64 mm (O. I "-2.5") 
Sand 0.06-2mm (gritty) t 1) Marl grey, shell fragments 
Silt 0.004-0.06 mm 
Clay < 0.004 mm (slick) 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1 
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HABIT AT ASSESSMENT FIELD DAT A SHEET-HIGH GRADIENT STREAMS (FRONT) 

STREAM NAME S�41.-V LOCATION tll - c;r-;e -OVJ 
STATION# RIVERMILE STREAM CLASS 
LAT LONG RIVER BASIN s��+-
STORET# AGENCY u 
INVESTIGATORS ,1.,,.11 H. {?;115_ �" � 
FORM COMPLETED BY 

g;rs 
DATE '6/1$//3' REASON FOR SURVEY 
TIME fl 1 � � PM 

Habitat Condition Catee:ory 
Parameter Optimal Suboptimal Mare:inal Poor 

Greater than 70% of 40-70"/o mix of stable 20-40% mix of stable Less than 20% stable 
I. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is 
Substrate/ epifaunal colonization and full colonization potential; availability less than obvious; substrate 
Available Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking. 

1 submerged logs, undercut maintenance of frequently distwbcd or 
banks, cobble or other populations; presence of removed. 
stable habitat and at stage additional substrate in the 
to allow full colonization form ofnewfall, but not 
potential (i.e., logs/snags yet prepared for 
that are not new fall and colonization (may rate at 
not transient). · - high end of scale). 

SCORE ?O 19 J�- 17 ()6 15, 14 13 12 1J JQ, 9 8 7 6 5 4 3 2 l 0 
.r. Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and "' "' .. 2. Embeddedness boulder particles are 0- boulder particles are 25- boulder particles are 50- boulder particles are more ... 
Cll 25% surrounded by fine 50% surrounded by fine 75% surrounded by fine than 75% surrounded by ·= 

Q, sediment. Layering of sediment. sediment. fine sediment. 
E cobble provides diversity "' "' of niche space. 

·= 19 �)17 .,, SCORE 20 16 15 14 13 12 11 LO 9 8 7 6 5 4 3 2 1 0 � "' :::0 All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by l velocity/ ii > 3. Velocity/Depth regimes present (slow- present (if fast-shallow is regimes present (if fast- depth regime (usually .. .. Regime deep, slow-shallow, fast- missing, score lower than shallow or slow-shallow slow-deep) . &> 
� deep, fast-shallow). if missing other regimes). are missing, score low). 
"' (Slow is< 0.3 mis, deep is ... 
� > 0.5 m.) 
E {1� �. 
"' SCORE 20. 19 18 17 15 14 13 12 1l JO 9 8 7 6 5 4 3 2 1 0 ... "' 

=-- Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine 
4. Sediment of islands or point bara formation, mostly from new gravel, sand or fine material, increased bar 
Deposition and less than 5% of the gravel, sand or fine sediment on old and new development; more than 

bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom 
sediment deposition. bottom affected; slight bottom affected; sediment changing frequently; 

deposition in pools. deposits at obstructions, pools almost absent due to 
constrictions, and bends; substantial sediment 
moderate deposition of deposition. 
oools orevalent. 

SCORE 20 19 18 17 16 ,ls\ 14 13 12 11 10 9 8 7 6 5 4 3 2 J 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little water in 
S. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly 
Status minimal amount of <25% of channel riffle substrates are mostly present as standing pools. 

channel substrate is substrate is exposed. exposed. 
exposed. 

SCORE 20 19 l 8,. 17 16 15 14 13 12 I.I "1(}\ 9 8 7 6 5 4 3 2 1 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 2 
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HABITAT ASSESSMENT FJELD DATA SHEET-HIGH GRADIENT STREAMS (BACK) 

Habitat 
Condition Categorv 

Parameter Ootimal Subootimal Mareinal Poor 

6. Channel Channelization or Some channelization Channelization may be Banks shored wilh gabion 
Al teration dredging absent or present, usually in areas extensive; embankments or cement; over 80% of 

minimal; stream with of bridge abutments; or shoring structures the stream reach 
normal pattern. evidence of past present on both banks; channelized and 

channelization, i.e., and 40 to 80% of stream disrupted. Instream 
dredging, (greater than reach channelized and habitat greatly altered or 
past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not 

A present. 
SCORE i� 19 18 i7 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Occurrence of riffles Occurrence of riffies Occasional riffle or bend; Generally all flat water or 
7. Frequency of relatively frequent; ratio infrequent; distance bottom contours provide shallow riffles; poor 
Riffles (or bends) of distance between riffies between riffies divided by some habitat; distance habitat; distance between 

divided by width of the the width of the stream is between riffles divided by riffles divided by the 
stream <7: I (generally 5 between 7 to 15. the width of the stream is width of the stream is a 
to 7); variety of habitat is between 15 to 25. ratio of>25. 
key. Jn streams where 

..c riffies are continuous, ... .. placement of boulders or .. ... other large, natural ci> 
·= ob.:;truction is important. i5.. 

(20) 19 5 SCORE 18 17 16 15 14 13 12 11 1)0 9, cg 7 6 5 .4 3 2 LO " .. 
i:: .. Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded ;S ... 8. Bank Stability erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; "raw" areas .. "Cl (score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight " 0 potential for future over. 5-30% of bank in erosion potential during sections and bends; ... ..c 

"Cl Note: determine left problems. <5% of bank reach has areas of erosion. floods. obvious bank sloughing; 
� or right side by affected. 60-100% of bank has .. � = facing downstream. erosional scars . .... --> $-d (0,) 4 "2 .. SCORE _(LB) Left Bank 10 9 8 7 3 l 0 .. ..c (9i) i � SCORE (RB) Right.Bank 10 8 7 6 5 4 ' .3 � 1 0 
"' ... � More than 90% of the 70-90% of the 50-70% of the Less than 50% of the .. 
5 9. Vegetative streambank surfaces and streambank surfaces streambank surfaces streambank surfaces " 

Protection (score immediate riparian zone covered by native covered by vegetation; covered by vegetation; ... .. 
=-- each bank) covered by native vegetation, but one class disruption obvious; disruption of streambank 

vegetation, including of plants is not well- patches of bare soil or vegetation is very high; 
trees, understory shrubs, represented; disruption closely cropped vegetation vegetation has been 
or nonwoody evident but not affecting common; less than one- removed to 
macrophytes; vegetative full plant growth potential half of the potential plant 5 centimeters or less in 
disruption through to any great extent; more stubble height remaining. average stubble height. 
grazing or mowing than one-half of the 
minimal or not evident; potential plant stubble 
almost all plants allowed height remaining. 
to wow natu!al.l v. 

SCORE _(LB) Left Bank ( 10) 9 8 7 6 .5 4 3 2· 1 0 

SCORE (RB) Rlght Bank/'Hi' 9 ii '8 7 6 5 4 3 � 2 - I 0 

Width of riparian zone Width of riparian zone Width of riparian zone 6- Width of riparian zone <6 
10. Riparian > 18 meters; human 12-18 meters; human 12 meters; human meters: little or no 
Vegetative Zone activities (i.e., parking activities have impacted activities have impacted riparian vegetation due to 
Width (score each lots, roadbeds, clear-cuts, zone only minimally. zone a great deal. human activities. 
bank riparian zone) lawns, or crops) have not 

imoacted zone. 
SCORE _(LB) Left Bank �o� 9 8 7 6 5 4 '3 2 I 0 

-
(9\ � 

SCORE (RB) Rfaht Bank 10 g· 7 6 5 4 3 2 I 0 

Total Score ____ _ 
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.. 
.. 

PROJECT 

JOB NO. 

PROJECT MANAGER f-4;,/?f 
FIELD TEAM (l-iJl ...... /f-/3As ............ __ T_"h_>-. 
SNORKELER(S) f-iA-11 !J,,15, 

Soecies 0 to 50 mm 51to80 81to100 
Bull trout 

Cutthroat 

Rainbow � I 

Steel head 

Sculoin 

Chinook 

Whitefish 

Dace 

Vl'w J 

Snorkel Survey Form 

�:�:ION ID __ H��;....,lz-{!= - 1-· ;"""'·�e_,.._..;cr/�- -
START TIME B�-T 
����������-

STOP TIME "'j: tOb 
�-,---�������-

WE AT HER i-�) 
I 
OJUU.ff; ?>At. S"<J1

" Estimated Length 
101 t� 120 121to150 151to200 201to250 >250 mm 

t:.. 4 -Pl 4-1 l/ 

O = not snorkelable due to high turbidity or hiding cover 
1 = high amount of hiding cover and/or poor water clarity 
2 = moderate hiding cover and/or moderate water clarity 

3 = little hiding cover and good water clarity 

Comments: 

r.�
r

.f-{J�v7 

Wt.4-if, 

l(I nw ( 
../ V' I 

SnorkelSurveyForm 

�.ft-: (u-

Turbidity I Reach area (m2)======= 

(}__ I A(L 1--.1.f> -1... r1 

Reviewed by (initials): __ 

Date:. ___ _ 
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BENTHJC MACROINVERTEBRA TE FIELD DATA SHEET 

STREAM NAME >r �L� LOCATION I-IL , <T'5J - CY1 
STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN s���+ 
STORET# AGENCY u 
JNVESTIGA TORS hAH � -:JK LOT NUMBER 

, DATE .)/}1/!&. FORM COMPLETED BY REASON FOR SURVEY 

k TIME � A PM 

HABITAT TYPES �cate the percentage of each habitat type present 
SSand� obble ? <) % 0 Snags __ % 0 Vegetated Banks % 

SAMPLE 
COLLECTION 

GENERAL 
COMMENTS 

0 Submerged Macrophytes __ % � Other ( � !)v--
Gear used �D-frame 0 kick-net 0 Other 

Row were the samples collected? �ading 0 from bank 

Indicate the number of jabs/kicks taken in each habitat type. SCobble_!L_ 0 Snags__ 0 Vegetated Banks __ 

0 Submerged Macrophytes __ 0 Other ( 

QUALITATIVE LISTING OF AQUATIC BIOTA 

)�% 

0 from boat 

OSand __ 

)_ 

Indicate estimated abundance: 0 = Absent/Not Observed, 1 =Rare, 2 = Common, 3= Abundant, 4 = 

Dominant 

Periphyton 

Filamentous Algae 

Macroohvtes 

0 

0 

0 

2 3 4 

2 3 4 

2 3 4 

FIELD OBSERVATIONS OF MACROBENTHOS 

Slimes 

Macroinvertebrates 

Fish 

0 

0 

0 

2 3 4 

2 3 4 

2 3 4 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (1-3 organisms), 2 =Common (3-9 

organisms), 3= Abundant (>10 organisms), 4 =Dominant (>SO organisms) 

Porifera 0 1 2 3 4 Anisoptera 0 1 2 3 4 Chironomidae 0 

Hydrozoa 0 1 2 3 4 Zygoptera 0 1 2 3 4 Ephemeroptera 0 

Platyhelminthes 0 1 2 3 4 Hemiptera 0 1 2 3 4 Trichoptera 0 

Turbe Ilaria 0 l 2 3 4 Coleoptera 0 1 2 3 4 Other 0 

Hirudinea 0 1 2 3 4 Lepidoptera 0 l 2 3 4 

Oligochaeta 0 l 2 3 4 Sialidae 0 I 2 3 4 

Isopoda 0 1 2 3 4 Corydalidae 0 I 2 3 4 

Amphipoda 0 l 2 3 4 Tipulidae 0 I 2 3 4 

Decapoda 0 l 2 3 4 Empididae 0 l 2 3 4 

Gastropoda 0 l 2 3 4 Simuliidae 0 I 2 3 4 

Bivalvia 0 I 2 3 4 Tabinidae 0 I 2 3 4 

1'1111';,in� 0 I ? 1 LL 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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I 

I 

I 

2 3 4 

2 3 4 

2 3 4 

2 3 4 
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PERIPHYTON FIELD DATA SHEET 

STREAM NAME sr�v LOCATION i-lc -sr s 2 -if! 
STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN ?�...:. � 
STORET# AGENCY u 
INVESTIGATORS NH J7A--s -j 1-5 LOT NUMBER 

, 
FORM COMPLETED BY �As 

DATE� REASON FOR SURVEY 

HABITAT TYPES 

SAMPLE 
COLLECTION 

TIME /c- D ,.;.( PM 

Indicate the percentage of each habitat type present J!f B':; i!f' Sand-Silt-Mud-MucklX_% ¥ Gravel-Cobble1'1'9"' % 0 Bedrock __ % .llf Small�y Debris_3__% 0 Large Woody Debris __ % 0 Plants, Roots __ % 
�Riffle % 0Run __ % ;BPooJ 0.::> % 
_gi Canopy_Q_% 

Gear used 0 suction device 0 bar clamp sample �craping 0 Other 

How were the samples collected? p(wading 0 from bank 0 from boat 

If natural habitat collections, indicate the number of samples;aken in each habitat type. 
0 Sand-Silt-Mud-Muck % la"Gravel-Cobble fW % - 0 Bedrock % 
0 Small Woody Debris % 0 Large Woody Debris __ % 0 Plants, Roots % 

GENERAL 2-.11:� (l.L cL /c.,.;5 sf; fj) � cl.>c.J),J l7 COMMENTS 

p-u· Fi�� -{{," ' CYfiu- J s . ../e$. f1ITt..u.+ /yW11J,\ .-

F f.k __ rJ· ('�p:)/J I- . (_qf.::, r -
I l 

QUALITATIVE LISTING OF AQUA TIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (<5%), 2 =Common (5% - 30%), 

3= Abundant (30% - 70%), 4 =Dominant (>70%) 

Periphyton 

Filamentous Algae 

Macro h es 

0 
& 0 

2 3 4 
2 3 4 
2 3 4 

Slimes 

Macroinvertebrates 

Fish 

@ I 2 3 4 
0� 3 4
0 1 3 4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 

Macroinvertebrates, and Fish, Second Edition - Form 1 
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Photograph 34 – October 23, 2012. View of the large pool (along the left bank) at 

the upper end of the sampling reach. 
 

 
 
Photograph 35 – October 23, 2012. View of the lower portion of the sampling 

reach from the downstream end; eroding slope along the left 
bank. 

 

A-130



 
 
Photograph 36 – August 28, 2013. Red staining evident within the reach. 

Breaking the rocks suggested the staining was intrusive. 
 

 
 
Photograph 37 – August 28, 2013. Red staining evident within the reach. 

Aufwuchs also present. 
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APPENDIX C 
CHEMICAL DATA QUALITY REVIEW 
AND LABORATORY REPORTS 
 

CHEMICAL DATA QUALITY REVIEW 
Twenty‐four surface water samples and fourteen sediment samples were collected in July and August 

2013.  The samples were submitted for chemical analysis to Analytical Resources Inc. (ARI), of Tukwila, 

Washington and Brooks Rand Labs (BRL), of Seattle, WA.  A summary of the sample names, matrices, 

associated laboratory reports, and analytical tests are provided in Table C‐1. 

Quality assurance/quality control (QA/QC) reviews of laboratory procedures were performed on an 

ongoing basis by the laboratories.  Hart Crowser reviewed the data, using laboratory quality control 

results summary sheets and raw data, as required, to ensure they met data quality objectives for the 

project.  Data review followed the Monte Cristo Mining Area, Remediation Investigation Phase 3, 

Sampling and Analysis Plan/Quality Assurance Project Plan, dated May 31, 2013, and the format 

outlined in the National Functional Guidelines for Inorganic Data Review (EPA 2010) modified to 

include specific criteria of the individual analytical methods.  The following elements were reviewed: 

 Sampling documentation; 

 Holding times and receiving temperatures; 

 Reporting limits; 

 Laboratory method blanks (metals only); 

 Laboratory control sample/laboratory control sample duplicate (LCS/LCSD) recoveries (metals 

only); 

 Matrix spike/matrix spike duplicate (MS/MSD) recoveries (metals only); 

 Post‐digestion spike (PS) recoveries (metals only); 

 Certified reference material (CRM) recoveries and standard reference material (SRM) recoveries;  

 Laboratory replicate relative standard deviations (RSDs); and 

 Laboratory duplicate relative percent differences (RPDs). 

The data were acceptable for use with qualification as described in the sections below.  Full laboratory 

results are presented at the end of this appendix. 

Sample Naming Conventions 
Co‐located surface water and sediment samples had identical names and collection date and times.  

ARI distinguished between the samples by entering them into the Laboratory Information 

Management System (LIMS) as separate job numbers (i.e. HC‐76‐02 (water) was reported in job 

number XD16, while HC‐76‐02 (sediment) was reported in XD13). 
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Sample Receiving Discrepancies 
BRL 1328039:  The sample containers were listed individually on the Chain of Custody (COC), and 

entered into the laboratory LIMS as separate samples.  Two sample containers for sample 

HC‐MCL‐MAIN were mislabeled on the COC as HC‐MCM‐MAIN.  The sample identification was hand‐

corrected on the laboratory reports. 

ARI WX27:  The sample matrix was not identified on the COC.  Samples HC‐MCL‐MAIN‐B and 

HC‐MCL‐MAIN‐A were misidentified on the COC and bottles as HC‐MCM‐MAIN‐B and 

HC‐MCM‐MAIN‐A.  The sample identification was hand‐corrected on the laboratory reports. 

ARI XD13 and XD16:  Several sample collection times did not match between sample labels and the 

COC.  At the time of sample collection, an Ecology representative on site requested that the time each 

individual bottle was filled be written on the sample label, so there were multiple collection times for 

each sample.  When the COC was completed, a standard time for each sample was selected.  Several 

analytical tests were not marked on the COC, and were added by the laboratory. 

ARI XD 16:  A portion of the total metals sample volume (100 mL) for HC‐SFSR‐07 was inadvertently 

field filtered.  Results from this sample container are now J qualified because of a potential low bias in 

the results. 

Holding Times, Preservation, and Receiving Temperatures 
The sample coolers and samples were received intact at the laboratory and were within the required 0 

to 6 degrees Celsius, with the following exceptions: 

 ARI WX27:  The temperature of the cooler was slightly above 6 degrees Celsius.  As the samples 

were analyzed for metals only, sample results were not affected by the temperature exceedance, 

and no results were qualified. 

Sample holding times were evaluated by comparing the sample collection dates to the sample 

extraction dates and analysis dates, with the following exceptions: 

 BRL 1328039:  Sample HC‐MCL‐MAIN was filtered past the 48 hour holding time.  The laboratory 

qualified the results with H due to the holding time exceedance.  The H qualifier was changed to J 

(estimated). 

 ARI XD13:  Sample HC‐SFSR‐07 was received at the laboratory past the seven day holding time for 

sulfide.  Samples HC‐GC‐05, HC‐GC‐01, and HC‐SFSR‐03 were received with less than 48 hours 

before the holding time expired for sulfide.  Samples HC‐GC‐05, HC‐GC‐01, HC‐SFSR‐03, and 

HC‐SFSR‐07 were analyzed past the holding time, and results were qualified as estimated (J) due to 

the holding time exceedances. 

Sample preservation met method requirements. 
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Reporting Limits 
Reporting limits were elevated in some samples because of sample dilution.  Such increases in the 

reporting limits are an unavoidable but acceptable consequence of sample dilution that enables 

quantification of target analytes within the calibration range of the instrument, or that reduces the 

interferences, thereby enabling quantification of target analytes. 

Analyte detections between the method detection limit (MDL) and method reporting limit (RL) were 

qualified by the laboratory with J (ARI) or B (BRL).  The J or B qualifier was changed to T to be 

consistent with the Washington State Department of Ecology Environmental Information 

Management (EIM) database reporting requirements. 

Surface Water Samples 

EPA Method 1638 for Total Arsenic, Cadmium, and Silver 

Laboratory Blanks 

Method blanks were analyzed at the required frequency.  Sample results were method‐blank 

corrected. 

 1300525‐ICB2:  The initial calibration blank (ICB) for silver analyzed on 7/25/13 had a detection for 

silver above the low calibration standard.  No samples were associated with that ICB, and no 

results were qualified. 

 1300632‐ICB2:  The ICB for silver analyzed on 09/13/13 had a detection for silver above the low 

calibration standard.  No samples were associated with that ICB, and no results were qualified. 

Laboratory Control Sample (LCS) 

Laboratory control samples and laboratory control sample duplicates are analyzed by the laboratory to 

assess the accuracy of the analytical equipment.  The LCS and LSCD samples are prepared from 

analyte‐free matrix, which is then spiked with known levels of the analytes of concern.  The 

concentrations are measured and the results are compared to the known spiked levels.  All LCS and 

LCSD recoveries were within control limits.  RPDs between the LCS and LCSD were also within control 

limits. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The matrix spike and matrix spike duplicate samples are a portion of a field sample spiked with target 

analytes and are prepared with each analytical batch used to assess accuracy.  Results from these 

analyses provide information on the extent of any signal suppression or enhancement due to matrix 

interference.  The RPD between MS and MSD recoveries are used to assess precision.  The QAPP 

control limits for MS and MSD recoveries are from 75 to 125 percent. All MS and MSD recoveries were 

within control limits.  RPDs between the MS and MSD were also within control limits. 
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Laboratory Duplicate 

Laboratory duplicates were prepared with each analytical batch by extracting a second separate 

aliquot of a sample.  The laboratory duplicates were evaluated to assess analytical precision of the 

method and potential variability of the sample matrix.  Laboratory duplicate RPDs were within control 

limits with the following exceptions: 

 HC‐SFSR‐07 Dup:  The RPD for silver exceeded the control limit.  The sample and duplicate results 

were less than five times the MRL and no results were qualified. 

Certified Reference Material 

Certified reference materials (CRMs) were prepared with each analytical batch as an additional QC 

sample.  All CRM recoveries were within control limits. 

EPA Method 1638 for Dissolved Arsenic, Cadmium, and Silver 

Laboratory Blanks 

Method blanks were analyzed at the required frequency.  Sample results were method‐blank 

corrected. 

 1300525‐ICB2:  The initial calibration blank (ICB) for silver analyzed on 7/25/13 had a detection for 

silver above the low calibration standard.  No samples were associated with that ICB, and no 

results were qualified. 

 1300632‐ICB2:  The ICB for silver analyzed on 09/13/13 had a detection for silver above the low 

calibration standard.  No samples were associated with that ICB, and no results were qualified. 

Laboratory Control Sample (LCS) 

All LCS and LCSD recoveries were within control limits.  RPDs between the LCS and LCSD were also 

within control limits. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All MS and MSD recoveries were within control limits.  RPDs between the MS and MSD were also 

within control limits. 

Laboratory Duplicate 

Laboratory duplicate RPDs were within control limits. 

Certified Reference Material 

All CRM recoveries were within control limits. 
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EPA Method 1631 for Total Mercury 

Laboratory Blanks 

Method blanks were analyzed at the required frequency.  Sample results were method‐blank 

corrected. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All MS and MSD recoveries were within control limits.  RPDs between the MS and MSD were also 

within control limits. 

Certified Reference Material 

All CRM recoveries were within control limits. 

EPA Method 1631 for Dissolved Mercury 

Laboratory Blanks 

Method blanks were analyzed at the required frequency.  Sample results were method‐blank 

corrected. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All MS and MSD recoveries were within control limits.  RPDs between the MS and MSD were also 

within control limits. 

Certified Reference Material 

All CRM recoveries were within control limits. 

Sample Notes 

Samples HC‐SFSR‐07D, HC‐GC‐01D, HC‐GC‐05D, and HC‐76‐02D had dissolved Hg results much greater 

than the total Hg results for the samples.  The laboratory confirmed the sample labels, but no 

discrepancies were observed. 

EPA Method 6020A for Total Aluminum, Antimony, Barium, Beryllium, 
Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, 
Nickel, Potassium, Selenium, Sodium, Thallium, Vanadium, and Zinc 

Laboratory Blanks 

There was no blank contamination. 

Laboratory Control Sample (LCS) 

All LCS and LCSD recoveries were within control limits.  RPDs between the LCS and LCSD were also 

within control limits. 
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Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All MS and MSD recoveries were within control limits.  RPDs between the MS and MSD were also 

within control limits. 

Laboratory Duplicate 

Laboratory duplicate RPDs were within control limits or not applicable when sample and duplicate 

results were less than five times the MRL. 

EPA Method 6020A for Dissolved Aluminum, Antimony, Barium, Beryllium, 
Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, 
Nickel, Potassium, Selenium, Sodium, Thallium, Vanadium, and Zinc 

Laboratory Blanks 

There was no blank contamination with the following exception: 

 MB‐0900413:  The method blank had detections for copper and sodium above the MRL.  The 

laboratory did not reprepare the samples as the detections were below the action limit.  The 

samples were evaluated and qualified thus: 

 Detections for copper or sodium that were less than three times the amount in the MB were 

qualified as non‐detect (U) (HC‐GC‐05D [Cu], HC‐GC‐01D [Cu, Na], HC‐SFSR‐03D [Cu], 

HC‐SFSR‐07D [Cu], HC‐SFSR‐09D [Cu]) 

 Detections for copper or sodium that were greater than three times the amount in the MB 

were not qualified (HC‐GC‐05D [Na], HC‐SFSR‐03D [Na], HC‐76‐02D [Cu, Na], HC‐SFSR‐07D 

[Na], HC‐MCLD [Na], HC‐SFSR‐09D [Na]) 

 Results for copper or sodium that were below the MRL were not qualified (HC‐MCLD [Cu]) 

Laboratory Control Sample (LCS) 

All LCS and LCSD recoveries were within control limits.  RPDs between the LCS and LCSD were also 

within control limits. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All MS and MSD recoveries were within control limits.  RPDs between the MS and MSD were also 

within control limits. 

Laboratory Duplicate 

Laboratory duplicate RPDs were within control limits or not applicable when sample and duplicate 

results were less than five times the MRL. 
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EPA Method 200.8 for Dissolved Aluminum, Antimony, Barium, Beryllium, 
Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, 
Nickel, Potassium, Selenium, Sodium, Thallium, Vanadium, and Zinc 

Laboratory Blanks 

No blank contamination was detected with the following exception: 

 MB‐071513:  The method blank had a detection for iron above the MRL.  Results for iron in the 

associated samples that were less than three times the amount in the method blank were 

qualified as non‐detect (U) [HC‐MCL‐MAIN‐B, HC‐SFSR‐03‐B, and HC‐GC‐01‐B]. 

Laboratory Control Sample (LCS) 

All LCS and LCSD recoveries were within control limits.  RPDs between the LCS and LCSD were also 

within control limits. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

RPDs between the MS and MSD were also within control limits. 

Laboratory Duplicate 

Laboratory duplicate RPDs were within control limits. 

Conventional Analyses 

Analytical Methods 

Alkalinity was determined following SM 2320.  Chloride, fluoride, and sulfate were prepared and 

analyzed following EPA Method 300.0. 

Laboratory Blanks 

No blank contamination was detected for chloride, fluoride, or sulfate. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS and MSD recoveries and RPDs were within control limits for chloride, fluoride, and sulfate. 

Laboratory Duplicate 

Laboratory duplicate RPDs were within control limits or not applicable for alkalinity, chloride, fluoride, 

and sulfate. 

Standard Reference Material 

All SRM recoveries were within control limits for alkalinity, chloride, fluoride, and sulfate. 
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Sediment Samples 

EPA Method 6010C for Total Aluminum, Antimony, Arsenic, Barium, 
Beryllium, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Nickel, Sodium, Vanadium, and Zinc 

Laboratory Blanks 

No blank contamination was detected. 

Laboratory Control Sample (LCS) 

All LCS and LCSD recoveries were within control limits.  RPDs between the LCS and LCSD were also 

within control limits. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS and MSD recoveries and RPDs were within control limits with the following exceptions: 

 HC‐GC‐05 MS/MSD:  The recoveries for aluminum, calcium, iron, magnesium, manganese, and zinc 

fell outside the control limits.  The recovery for antimony failed low.  The amounts of aluminum, 

calcium, iron, magnesium, manganese, and zinc in the source sample were greater than the 

amount spiked, and sample results were not qualified.  Antimony results in all associated samples 

were qualified as estimated (J) [HC‐GC‐05, HC‐GC‐01, HC‐SFSR‐03, HC‐76‐02, HC‐SFSR‐07, HC‐MCL, 

and HC‐SFSR‐09]. 

Laboratory Duplicate 

Laboratory duplicate RPDs were within control limits with the following exceptions: 

 HC‐GC‐05 Dup:  The RPDs for arsenic, cadmium, lead, manganese, and zinc exceeded the method 

control limits.  The RPD for manganese fell within the QAPP control limits, and was not qualified.  

The result for cadmium in the duplicate was less than five times the MRL and cadmium was not 

qualified.  The results for arsenic, lead, and zinc in HC‐GC‐05 were qualified as estimated (J) due to 

sample heterogeneity. 

EPA Method 7471A for Total Mercury 

Laboratory Blanks 

No blank contamination was detected. 

Laboratory Control Sample (LCS) 

All LCS and LCSD recoveries were within control limits.  RPDs between the LCS and LCSD were also 

within control limits. 



Aquatic Baseline Monitoring  |  C-9 

 17800‐35 
March 31, 2015 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS and MSD recoveries and RPDs were within control limits. 

Laboratory Duplicate 

Laboratory duplicate RPDs were within control limits or not applicable when sample and duplicate 

results were less than five times the RL. 

EPA Method 200.8 for Total Thallium 

Laboratory Blanks 

No blank contamination was detected. 

Laboratory Control Sample (LCS) 

All LCS and LCSD recoveries were within control limits.  RPDs between the LCS and LCSD were also 

within control limits. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS and MSD recoveries and RPDs were within control limits. 

Laboratory Duplicate 

Laboratory duplicate RPDs were within control limits or not applicable when sample and duplicate 

results were less than five times the RL. 

Conventional Analyses 

Analytical Methods 

Total solids were prepared and analyzed following SM 2540B for samples analyzed at ARI.  pH was 

analyzed following EPA Method 9045.  Total Organic Carbon was prepared and analyzed by EPA 

Method 9060 Modified.  Sulfide was prepared and analyzed following EPA Method 376.2.  Acid volatile 

sulfide (AVS) was prepared and analyzed following EPA‐821‐R‐91‐100 draft method.  Grain size was 

determined following PSEP Grain Size method. 

Laboratory Blanks 

No blank contamination was detected for TOC, sulfide, AVS, or total solids. 

Laboratory Control Sample (LCS) 

All LCS and LCSD recoveries were within control limits for pH, sulfide, AVS, and TOC. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS and MSD recoveries and RPDs were within control limits for AVS, TOC, and sulfide. 
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Laboratory Duplicate 

Laboratory duplicate RPDs were within control limits or not applicable for sulfide, AVS, and total solids. 

Standard Reference Material 

All SRM recoveries were within control limits for TOC. 

Laboratory Replicate 

Laboratory replicate RSDs were within control limits for TOC and grain size. 

Sample Notes 

 Samples HC‐GC‐01, HC‐SFSR‐03, HC‐76‐02, HC‐SFSR‐07, and HC‐SFSR‐09:  Insufficient fines were 

available for the pipette analysis for grain size. 

 Samples HC‐SFSR‐07 and HC‐MCL:  The samples contained woody or organic material, which was 

not removed prior to grain size analysis. 

 Samples HC‐GC‐01, HC‐SFSR‐03, HC‐76‐02, and HC‐SFSR‐07:  The moisture content portion of the 

grain size analysis was redone as it did not meet internal laboratory QA measurements. Sample 

results were not qualified. 



Table C-1.  Monte Cristo Sample Summary
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HC-GC-01-A 7/9/2013 1515 W X WX27 X
HC-GC-01 7/9/2013 1515 W X X X X 1328039 X Filter at lab
HC-GC-01-B 7/9/2013 1515 W x WX27 X Filter at lab

HC-GC-01 8/24/2013 1440 W X X X X
XD16, 
1335046 X

HC-GC-01D 8/24/2013 1440 W X X X X
XD16, 
1335046 X

HC-GC-01 8/24/2013 1440 SED X X X X X X X XD13 X
HC-GC-01 8/24/2013 1330 SED X P848

HC-GC-05 8/25/2013 1445 W X X X x
XD16, 
1335046 X

HC-GC-05D 8/25/2013 1445 W X X X X
XD16, 
1335046 X

HC-GC-05 8/25/2013 1445 SED x x x x x x x XD13 X
HC-GC-05 8/25/2013 1245 SED X P848

HC-76-02 8/26/2013 1200 W X X X X
XD16, 
1335046 X

HC-76-02D 8/26/2013 1200 W X X X X
XD16, 
1335046 X

HC-76-02 8/26/2013 1200 SED X X X X X X X XD13 X
HC-76-02 8/26/2013 1015 SED X P848
HC-MCL-MAIN 7/8/2013 1610 W X X X X 1328039 X Filter at lab, Sample mislabeled as HC-MCM-MAIN
HC-MCL-MAIN-A 7/8/2013 1610 W X WX27 X Sample mislabeled as HC-MCM-MAIN-A
HC-MCL-MAIN-B 7/8/2013 1610 W x WX27 X Filter at lab, Sample mislabeled as HC-MCM-MAIN-B

HC-MCL 8/27/2013 1400 W X X X X
XD16, 
1335046 X

HC-MCL D 8/27/2013 1400 W X X X X
XD16, 
1335046 X

HC-MCL 8/27/2013 1400 SED X X X X X X X XD13 X
HC-MCL 8/27/2013 1535 SED X P848
HC-SFSR-03 7/10/2013 1443 W X X X X 1328039 X Filter at lab
HC-SFSR-03-A 7/10/2013 1443 W X WX27 X
HC-SFSR-03-B 7/10/2013 1443 W x WX27 X Filter at lab

HC-SFSR-03 8/23/2013 1255 W X X X X
XD16, 
1335046 X

HC-SFSR-03D 8/23/2013 1255 W X X X X
XD16, 
1335046 X

HC-SFSR-03 8/23/2013 1255 SED X X X X X X X XD13 X
HC-SFSR-03 8/23/2013 1530 SED X P848

HC-SFSR-07 8/22/2013 1330 W X X X X
XD16, 
1335046 X

A portion (100 mL) of the total metals sample volume 
was field filtered

HC-SFSR-07D 8/22/2013 1330 W X X X X
XD16, 
1335046 X

HC-SFSR-07 8/22/2013 1330 SED X X X X X X X XD13 X
HC-SFSR-07 8/22/2013 1730 SED X P848

HC-SFSR-09 8/28/2013 1210 W X X X X
XD16, 
1335046 X

HC-SFSR-09D 8/28/2013 1210 W X X X X
XD16, 
1335046 X

HC-SFSR-09 8/28/2013 1210 SED X X X X X X X XD13 X
HC-SFSR-09 8/28/2013 1000 SED X P848
HC-SFSR-10 8/28/2013 1245 W X X 1335046 X Filter blank
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