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Report Summary

This report presents the findings of a comprehensive three-year aquatic monitoring program
conducted by the Department of Water Resources (DWR) on Deer Creek, an important tributary
to the Sacramento River mostly located within Tehama County, California. Funding was provided
primarily through a grant from the US Fish and Wildlife Service’s Anadromous Fish Restoration
Program. Monthly sampling began in April 1997 at four sites along the mainstem of Deer Creek
and continued until April 2000. The sites sampled include Deer Creek below Childs Meadow, at
Ponderosa Way (at A-Line Road in winter), at Upper Diversion Dam, and at the mouth of Deer
Creek (or at Highway 99 when the Sacramento River is high). Sampling locations are shown on
Figure 1.

The goal of this project was to evaluate the stream’s water quality and establish some
baseline aquatic conditions for this stream. The goal of this report is to present and interpret the
data in order to assist others in planning the management of Deer Creek and its watershed. The
data can be used by local interests and other agencies and interested parties to evaluate the
benefits of improved water management practices (such as Integrated Regional Water
Management planning), assess the success of restoration activities, and provide data to help focus
future local management and restoration activities.
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Introduction

Deer Creek is an eastside tributary of the Sacramento River that originates near the summit
of Butt Mountain at an elevation of 7,320 feet. The tributary’s approximately 60 miles of channel
initially flow through meadows and timber forests before dropping rapidly into a steep rock
canyon and then onto the Sacramento Valley floor. It traverses approximately 11 miles on the
valley floor before it meets the Sacramento River near the town of Vina. Three dams and four
diversion ditches along the lower reaches of the stream divert most of the natural flow during the
irrigation season.

Land ownership within the watershed consists of various federal, State, and private owners.
The majority of public land is in the upper two-thirds of the watershed, while the lower one-third
of the watershed is primarily under private ownership. Major land uses in the watershed include
grazing, crop production, timber production, recreation, and residential. The land use in the upper
section of the watershed is predominantly timber production, with some livestock grazing and
recreation. The dominant land use in the lower reach is irrigated agriculture, including pastures,
orchards (primarily walnuts, plums, and almonds), and other croplands (Jones and Stokes 1994).

This project will provide information about system stressors in the Deer Creek watershed
that affect priority aquatic species and their habitats. The main stressors for which this project
will provide valuable information are (1) the alteration of flows and the other effects of water
management, including hydrograph alterations, migration barriers, and straying; (2) water quality;
(3) water temperature; and (4) land use, including grazing, forestry, and agricultural practices.
Natural flows in Deer Creek are altered by diverting water for irrigation at three dams and four
diversion ditches. These alterations to the natural flow adversely affect water quality, sediment
transport, and gravel recruitment. Adverse water quality conditions created by this hydrograph
modification, especially as related to water temperature modification, result in delaying or
blocking migration by anadromous fish. Water temperatures, especially during lower flows, may
adversely affect the ability of the creek to provide suitable migration, spawning, and nursery
habitat for anadromous fish, as well as other aquatic species.

The aquatic species most affected include spring-run, fall-run, and late-fall-run Chinook
salmon and steelhead trout. This project will identify water quality impairments that are limiting
the quality of the habitat and reducing the survival of these species. As a secondary benefit this
project will provide baseline conditions needed to evaluate the effects of other activities that
occur in the watershed. The project also supports watershed coordination efforts by the Deer
Creek Conservancy by providing basic data for watershed planning and management.
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Figure 1. Deer Creek water quality monitoring stations
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Need for Study

This study was undertaken by DWR to provide information about system stressors in the
Deer Creek watershed that affect priority aquatic species and their habitats. Monitoring water
resources in the watershed is essential to detect and document pollution. Water quality affects the
beneficial uses of streams, including its use as fish habitat. Prior to this study, minimal water
quality data were available for the Deer Creek watershed. Without this data, environmental
effects on migrating, spawning, and rearing salmon and steelhead cannot be realistically
determined, nor can mitigation plans be developed until the scope of the problem is defined. Data
developed by this study can be used to identify current conditions of various resources related to
water quality and provide a baseline to determine the effectiveness of mitigation activities in the
watershed. Agencies and groups can use the data to implement best management practices to
improve habitat conditions. The data are important to water resource managers and will provide a
strong basis for better decision-making by federal, State, and local agencies, as well as
environmental groups.

Methodology

Four monitoring sites were established to assess water quality conditions monthly
throughout the Deer Creek watershed. Two more sites were added for continuous water
temperature monitoring: one named “below Upper Falls” and one named “Apperson Cow Camp”.
During summer months, four additional recreation sites near campgrounds were sampled for
bacteria (Figure 1 and Table 1). Continuously recording temperature loggers were placed at each

2
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of these selected monitoring stations. These temperature loggers were serviced and downloaded
at intervals not exceeding a month.

Field sampling procedures followed DWR’s Sampling Manual for Environmental
Measurement Projects (DWR 1994). Water samples were collected monthly 1 foot below the
water surface in flowing, well-mixed riffle or run areas. Water temperature, dissolved oxygen,
conductivity, and pH were measured in the field at each monitoring station. Conductivity and
water temperature were measured with an Orion Model 128 conductivity/temperature meter.
Dissolved oxygen in streams was measured by titration (azide modification of the iodometric
method). A Hellige comparator was used to determine pH. The samples were analyzed for:

. Minerals (calcium, sodium, potassium, magnesium, sulfate, chloride, boron, and alkalinity),

. Nutrients (nitrate plus nitrite, ammonia, dissolved orthophosphate, and total phosphorus),
and

. Metals (aluminum, arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury,

nickel, selenium, silver, and zinc).

Minerals, Nutrients, and Trace Metals

Samples for nutrient and mineral analyses were collected in sample-rinsed polyethylene
bottles. Samples for dissolved parameters were filtered through a nitrocellulose membrane filter
with a 0.45 micron pore diameter. The samples were then preserved per standard procedures and
submitted to DWR’s Bryte Chemical Laboratory in West Sacramento. Samples were analyzed
according to protocols approved by the U.S. Environmental Protection Agency (EPA) or the
American Public Health Association (APHA 1998).

The samples used for trace metals analyses were collected using the methods outlined in
EPA Method 1669 (EPA 1996). Samples were collected to test for total recoverable fractions of
aluminum, arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel,
selenium, silver, and zinc. The bottles for the total recoverable metals tests were provided by
Frontier Geosciences in Seattle, Washington, which performed the analyses.

Aquatic Macroinvertebrates

Aquatic macroinvertebrates were sampled using the rapid bioassessment protocols
developed by the EPA. Organisms were collected from riffle areas using a kick screen and a
metal frame delineating a 3-square-foot sampling area. Three samples were collected along a
transect across a riffle and combined into one sample. Three riffles were sampled at each
monitoring station, resulting in three samples per station. Organisms from the samples were
identified at DWR’s Aquatic Macroinvertebrate Laboratory in Red Bluff using the subsampling
protocols of the DFG rapid bioassessment method (DFG 1998).

Bacteria and Coliform

Bacteria levels were assessed monthly at the monitoring stations using membrane filter
procedures for both fecal (Standard Method 9222 D) and total (Standard Method 9222 B)
coliform. Samples for total and fecal coliform bacteria analyses were collected monthly from
eight monitoring stations. During summer months, samples were collected from four additional
stations near the recreation sites along the creek. Bacteria samples were collected into sterile 120
mL water sample containers by dipping them to a depth of approximately 1 foot beneath the
water surface. The sample containers were immediately capped, sealed, placed on ice, and
delivered to the DWR laboratory in Red Bluff for analysis. Samples were analyzed for bacteria
densities within 24 hours of collection using the membrane filter technique for members of the
coliform group (APHA 1998).
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Toxicity Analysis

The first step in collecting grab samples for toxicity analysis was rinsing pre-cleaned 1-
gallon glass bottles three times in ambient water at the sampling site. Then the sample bottles
were held approximately 6 inches below the water surface and filled with sample water. The
sample bottles were then labeled with the station name code, sampler’s name, and sampling date
and time; then they were placed into an ice chest to be preserved with ice at a temperature of
approximately 39 °F.

Water column toxicity testing involved the use of water flea (Ceriodaphnia) and the fathead
minnow (Pimephales). Water samples were collected monthly for toxicity analyses from two
monitoring sites on Deer Creek (Figure 1 and Table 1). Toxicity tests were performed by the U.C.
Davis Toxicity Laboratory according to protocols outlined in the EPA’s “Short-term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms”
(EPA/600/4-90/027F).

Composite sediment toxicity samples were collected using the U.S. Geological Survey
(USGS) National Ambient Water Quality Assurance (NAWQA) sediment collection methods
(USGS 1994). Samples were collected from shallower depositional areas using clean nylon
spoons and bowls. Sediment samples were analyzed by the DFG’s Pesticide Laboratory in Elk
Grove using the amphipod Hyallela azteca and the cladoceran Ceriodaphnia dubia.

Gravel Size

Stream gravels from riffle areas at the monitoring sites along Deer Creek were collected and
analyzed in a laboratory for particle size distribution. Five samples were collected from each
monitoring site using a McNeil sampler. Streambed materials from the sampler were split into
two portions using standard protocols. All coarse material is separated out for particle size analy-
sis and placed in plastic bags, and the remaining liquids are transferred to bottles to be analyzed
for total suspended sediments.

These samples were collected in the fall and analyzed using standard gradation analysis at
DWR’s Soils Laboratory in West Sacramento. Analyses of the particle size distribution data is
presented in graphs and tables in Appendix J.

Fish Specimens

Fish specimens were collected for tissue analysis from two sites in fall 1998 and again in
fall 1999. Two backpack shockers and two netters were used to collect the fish specimens. The
tissue analysis for toxicity was performed by DFG’s Water Pollution Control Laboratory in
Rancho Cordova.

Pesticide

Water samples were collected in the fall to analyze pesticide contamination, after rains
produced the first significant runoff, and again during February after dormant-spraying of
orchards in the watershed. Samples were analyzed at the Bryte Chemical Laboratory for
chlorinated organic pesticides (EPA 608), organic phosphorus pesticides (EPA 614), chlorinated
phenoxy acid herbicides (EPA 615), volatile organic pesticides (EPA 502.2), carbamate
pesticides (EPA 531.1), and glyphosate (EPA 547).
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Study Results

The beneficial uses examined in this study include agriculture, aquatic habitat, and
associated aquatic species. Water quality results were compared to known criteria and guidelines
to determine the impacts of water quality on these beneficial uses.

Temperature

Elevated summer temperatures are an area of concern for the lower Deer Creek watershed.
Appendix A contains the results of monitoring tests at various sites. Mean water temperatures
approach 80 °F at the most downstream stations during July and August. Maximum daily water
temperatures peak at 85 °F to 90 °F during the hottest days at the Deer Creek at Highway 99
station. These water temperature peaks are normally associated with low flow conditions and high
ambient air temperatures (Figures 2 and 3). Bartholow (1989) found that air temperature above
the stream surface was the greatest factor in increasing water temperature followed in importance
by relative humidity and shade.

Water temperature has been found to have a direct effect on survival of Chinook salmon
adults, eggs, fry, and fingerlings (DWR 1988). Salmon adults have exhibited poor survival and
have also produced less viable eggs when exposed to water temperatures greater than 60 °F. The
available data suggest that the maximum temperature for successful upstream migration should be
less than 65 °F for adult Chinook salmon in the Sacramento River.

Figure 2. Deer Creek at Hwy 99: water and air temperature, summer 1995
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Figure 3. Deer Creek at Hwy 99: water and air temperature, summer 1996
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Physical
Dissolved Oxygen

The Water Quality Control Plan (Basin Plan) for the Central Valley Region (1998)
recommends that the dissolved oxygen concentrations should not fall below 7.0 mg/L in streams
where cold water fish species are present either for migration or spawning. All dissolved oxygen
results were above the established lower limit for the Deer Creek watershed with only three
exceptions. The dissolved oxygen concentrations at the Deer Creek at mouth station dropped just
below this lower limit during each July with a recorded value of 6.8 mg/L on July 10, 1997, and
6.9 mg/L on July 21, 1998. The Deer Creek at Highway 99 was the only other station to drop
below this criterion with a reading of 6.9 mg/L obtained on September 8, 2000.

pH
All pH results fell within the Basin Plan criteria of 6.5-8.5, with results ranging from a low
of 6.9 to a high of 8.4.

Specific Conductance

The Central Valley Regional Water Quality Control Board (CVRWQCB) sets the upper
limit for specific conductance at 700-900 micromhms/centimeter for streams within the
Sacramento River watershed. All samples analyzed fell well below this upper limit (Appendix B).

Alkalinity

Alkalinity results generally were above the established criteria. The USEPA National
Ambient Water Quality Criteria for alkalinity is set at a minimum of 20 mg/L, which represents a
four-day average. On a few occasions, Deer Creek alkalinity values fell below this criterion.
These concentrations occurred during storm events in which alkalinities will often subside due to
rainfall, runoff, and snowmelt.
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Figure 4. Number of fecal coliform colonies in Deer Creek Recreation Area
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Coliform Bacteria

Basin Plan criteria are not applicable in this study since multiple samples were generally not
collected in any 30-day period. This makes bacteria results difficult to quantify. However, the
Basin Plan criteria are used in this evaluation to indicate where elevated bacteria densities were
found. The higher CVRWQCB criterion (400 organisms/colonies per 100 mL) is the same as the
criterion set by the Department of Health Services (DHS). The lower CVRWQCB criterion is
200 bacteria per 100 mL sample. Only samples from two stations exceeded the lower criterion:
Deer Creek below Childs Meadow on November 8, 1999, and Deer Creek at mouth on
February 16, 1999. With only two exceedances, the data suggest that coliform bacteria are at low
levels and are not going to restrict the beneficial use of the stream.

The total coliform bacteria results from four recreation areas along Deer Creek exhibit
a similar trend (Figure 4). Most of the results were low, with a high value of greater than
300 colonies for the Deer Creek at Red Bridge station in June 1997. For all fecal coliform results
see Appendix C.

Turbidity and Total Dissolved Solids

DHS (2000) sets the California primary and secondary maximum contaminant level (MCL)
for turbidity at 5 Nephelometric Turbidity Units (NTU). Turbidity results on Deer Creek were
obtained at levels above criteria only during storm events. In February 1999 and again in
February 2000, turbidity was recorded at levels exceeding the standard. In February 1999 the
levels exceeded the standard once at the Deer Creek at mouth station, while in February 2000, all
four stations sampled exceeded the 5 NTU criteria. Both sampling runs occurred during storm
events, with runoff contributing to the higher than normal turbidity results.

Results for Total Dissolved Solids (TDS) have all been well within the established criteria
of 450 mg/L for the Agricultural Goal, which is published by the Food and Agriculture
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Organization of the United Nations (Ayers 1985). In addition, all TDS results collected are below
the 500 mg/L criteria for the California primary and secondary MCL. These criteria were
evaluated using established criteria from the Basin Plan (CVRWQCB1998).

Metals

Metals results were evaluated using criteria from the Recommended Numerical Limits to
Translate Water Quality Objectives (CVRWQCB 2004), which summarizes the criteria
recommended to evaluate water quality objectives. The CVRWQCB listed the California Toxic
Rule (CTR) criteria for both total and dissolved metals, though the CTR only applies to the
dissolved fractions. The CVRWQCB reasoned that since criteria for dissolved fractions were
calculated from previous criteria for total recoverable fractions, the total recoverable fraction
concentrations could be used to evaluate those concentrations in water samples.

Several metals exceeded various criteria consistently during the study period (Appendix D).
The metals that exceeded these criteria most often are aluminum and arsenic. Iron, manganese,
and lead had some samples with concentrations greater than the allowable amounts.

Total recoverable arsenic exceeded the California Environmental Protection Agency
(CalEPA) cancer potency factor for drinking water as well as the EPA’s National Ambient Water
Quality Criteria (NAWQC) in all samples collected (that had appropriate detection limits). The
CalEPA criterion was developed to monitor sources of domestic drinking water, while the EPA’s
NAWQC criteria was developed to monitor toxicity to human health. With all of the arsenic
results being above established criteria, it suggests that these baseline concentrations of arsenic in
Deer Creek are such that these exceedances should not be cause for alarm.

All of the exceedances for aluminum, iron, manganese, and lead suggest that background
levels of these metals are high enough so that the concentrations of these metals within the stream
channel are elevated to levels above the established criteria during high flows and runoff events.
Cadmium, chromium, copper, nickel, selenium, silver, and zinc levels did not exceed any criteria
in any samples collected in the Deer Creek watershed. In addition, all total mercury samples
collected were at levels well below the applicable criteria.

Nutrients

Total phosphorus concentrations in Deer Creek exceed the EPA’s “Recommended
Ecoregional Nutrient Criteria for Rivers and Streams in Ecoregion II” (2000). Their
recommendation is that total phosphorus concentrations not exceed 0.010 mg/L. Throughout the
watershed, the concentrations of total phosphorus are relatively uniform. Due to the consistency
with which this criterion is exceeded, it appears that these are the baseline values for this
watershed and that there does not appear to be a need for concern over exceeding the EPA’s
recommendations. In samples collected by the USGS and reported in Water Quality in the
Sacramento River Basin, phosphorus was found to be “elevated in most samples collected in
agricultural and urban streams.” (Domagalski 2000)

All other nutrients sampled do not appear to pose any problems at this time. Nutrients
sampled include dissolved nitrate + nitrite (NO3 & NO2), dissolved ammonia (NH3), dissolved
orthophosphate (Ortho -PO4), and total phosphorus (P). Appendix E lists all testing results.

Minerals

All minerals sampled during this three-year study fall well below any established criteria.
No issues are known at the time of this report. Appendix F shows all the testing results.
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Pesticides

No concentration of any pesticide was ever detected in any of the samples collected as part
of this study. Samples were collected in February and November 1999, and again in April 2000;
the analysis showed no detections above the laboratory reporting limits. The station at Deer Creek
at the mouth was sampled all three times (February and November 1999, and April 2000), while
the Deer Creek at Upper Diversion Dam station was sampled in 1999, and the Deer Creek at A-
line road was sampled in 2000 (Appendix G).

Aquatic Macroinvertebrates

Immature life stages (larvae or nymphs) of true flies, mayflies, and caddisflies were the
most prevalent organisms sampled from all sites. Collectors, filterers, and grazers were the most
dominant functional feeding groups from all sites.

The DFG protocols classify macroinvertebrates into two large groups: tolerant organisms
and intolerant organisms. The tolerant organisms tend to be rapid colonizers with short lifespans,
capable of tolerating fairly high levels of natural and anthropogenic environmental stressors. This
group includes the true flies—such as the midges (Diptera: Chironomidae) and blackflies
(Diptera: Simuliidae)—and the aquatic worms (Oligochaeta). Midge larvae usually live in the
substrate, where they build cases of sand or mud. They often are one of the first species to
recolonize disturbed areas. Blackfly larvae are typically found attached to rock surfaces in high
flows. Aquatic worms are usually found in the highest numbers in slow-moving to standing
waters with silt or mud substrates. All three taxonomic groups contain genera that tolerate
sedimentation and nutrient enrichment; they often develop large populations due to the absence of
predatory macroinvertebrates.

The intolerant organisms tend to have longer lifespans (multi-year or multi-seasonal
development times) and are fairly sensitive to, and usually respond adversely to, natural and
anthropogenic environmental stresses. They include the mayflies (Ephemeroptera), the stoneflies
(Plecoptera), and the caddisflies (Trichoptera); this group is often referred to as the EPT
community.

This group of intolerant organisms, the so-called EPTs, is considered by DFG (1998) and
the EPA (EPA 1989) as one of a few reliable measures of water quality. The ratio of the number
of EPT organisms to the total number of organisms found at a station is called the EPT Index.
The higher the index, the better the water quality is assumed to be. The number of taxa (identified
groups) of EPT organisms divided by the total number of taxa, called the EPT Taxa Index, is also
used to gauge the water quality of a site, although is less precise.

The EPT Index was low to moderate in 1998, with indices at two stations (Childs Meadow
and Highway 99) falling at or below 0.50 (Table 2, Figure 5). The Upper Falls station had the
best results with just over 0.58, which is still relatively low. In 1999, the Highway 99 station still
had a low index at 0.37, possibly indicating that whatever stressors were affecting the
macroinvertebrate community in 1998 were still affecting it in 1999. Potential stressors at the
Deer Creek at Highway 99 station include high summer water temperatures and low base flows.
The Deer Creek at Upper Diversion Dam station, which was added in 1999, also exhibited a low
EPT Index at 0.43. However, the Upper Falls and A-Line stations had indices of 0.75 and 0.64,
respectively. The Childs Meadow station had a moderate index at 0.58.
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Table 2. Deer Creek benthic macroinvertebrates.
Summary of population statistics for 1998 and 1999.
Number of
Total N Density Taxa EPT EPT EPT EPT Taxa

Year Organisms (f) Richness Organisms Taxa Index® Index?
at Upper Division Dam” 1998 Not taken

1999 20080 743.7037 36 8689 18 0.4327 0.5000
below Childs Meadow 1998 14013 519 118 6319 73 0.4509 0.6186

1999 13296 492.4444 49 7656 32 0.5758 0.6531
at Highway 99 1998 18296 677.6296 99 9099 47 0.4973 0.4748

1999 20789 769.9556 39 7841 16 0.3772 0.4103
below Upper Falls 1998 4342 160.8148 129 2524 80 0.5813 0.6202

1999 12046 446.1333 57 9079 38 0.7537 0.6667
at A-Line 1998 10308 381.7778 122 5927 86 0.575 0.7049

1999 16208 600.2963 59 10416 37 0.6427 0.6271

a. The ratio of the number of EPT organisms to the total number of organisms found at a station is called the EPT Index. The
higher the index, the better the water quality is assumed to be. The number of taxa (identified groups) of EPT organisms di-
vided by the total number of taxa (called the EPT Taxa Index) is also used to gauge the water quality of a site, though less

precisely.

b. The Deer Creek at Upper Diversion Dam station was added in 1999.

Figure 5. Deer Creek benthic macroinvertebrates. EPT taxa indices, 1998 and 1999.
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Figure 6. Benthic macroinvertebrate total taxa richness vs. EPT taxa richness,
1998 and 1999.
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*Deer Creek at Upper Diversion Dam station added in 1999

The number of EPT taxa varied across all sites (16 to 40 taxa); the highest number of EPT
taxa occurred at the A-line station in 1998. The taxa indices demonstrate that, at most of the
stations, there was very little change in EPT taxa richness (Table 2, Figure 6). Most of the indices
were within four to eight points of one another between the two years. For example, the Childs
Meadow station had 36 EPT taxa in 1998 compared to only 32 taxa in 1999. However, the taxa
indices were 0.6102 in 1998 and 0.6531 in 1999.

The density of organisms varied among stations, from 161/ft> at Upper Falls in 1998 to
770/t at Highway 99 in 1999 (Table 2, Figure 7). The density at Highway 99 had the highest
abundance with 20,789 organisms found (Table 2), the second lowest taxa richness, and the
lowest EPT Index (0.37). This reflects the high numbers of blackfly larvae, aquatic worms, and
midge larvae found at the site that year (Appendix H).

Species of midges (Diptera: Chironomidae) and blackflies (Diptera: Simuliidae) were
present in moderate to high densities at most sites between the years. Aquatic worms
(Oligochaeta) also were found at most sites. Although the above taxa are often used as indicators
for organic pollution and sedimentation, the presence of these organisms alone does not
necessarily indicate significantly impaired water quality because these taxa typically are
widespread in rivers and streams throughout the Sacramento Basin.

The presence of taxa that are more tolerant to pollution and of sites that contain low species
diversity, however, may indicate areas where water quality is limiting for macroinvertebrates.
Monitoring for benthic macroinvertebrates at these sites on a regular schedule would be one
method of determining if this is so.

12
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Figure 7. Benthic macroinvertebrates density, 1998 vs. 1999
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at Upper Division Dam below Childs Meadow at Highway 99
*Deer Creek at Upper Diversion Dam station added in 1999

Water Column and Sediment Toxicity

below Upper Falls

at A-Line

Monthly toxicity testing began in January 1998 with water samples collected from the
mouth of Deer Creek, at Ponderosa Way, or at A-line Road (depending on winter access). Data
from the water flea (Ceriodaphnia) and fathead minnow (Pimephales) analyses show few
statistical differences between organisms exposed to Deer Creek water and the laboratory control
group water (Table 3).

Fine streambed sediments from Deer Creek were collected in November 1998 at the
Ponderosa Way station and at the mouth to test for toxicity to water flea (Ceriodaphnia) and
scuds (Hyalella). The data show that the rates of reproduction of water fleas and the mortality rate
for the scuds did not differ significantly from laboratory controls. However, the mortality rate for
the Ceriodaphnia at Ponderosa Way and at the mouth (20 and 10 percent, respectively) exceeded
the control water mortality rate (0 percent), but these exceedances are not considered significant
(Table 4).
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Table 3. Water column toxicity results
Summary of 7-day Ceriodaphnia toxicity tests (% mortality)
Deer C at Deer C at Deer C at
Hwy 99 A-Line Ponderosa Way
Jan-98 0 -
Feb-98 0 10
Mar-98 0 10
Apr-98
May-98
Jun-98 0 0
July-98 0 10
Aug-98 10 0
Sep-98 0 0
Oct-98 0 0
Summary of 7-day Pimephales toxicity test (% mortality)
Deer C at Deer C at Deer C at
Hwy 99 A-Line Ponderosa Way
Jan-98 425 -
Feb-98 30 5
Mar-98 27.5 2.5
Apr-98
May-98
Jun-98 7.5 5
Jul-98 0 9.5
Aug-98 2.5 0
Sep-98 2.5 0
Oct-98 15 17.5
Table 4. Sediment toxicity results
Station Test Start Date Test Organism Result type Units Result
Deer C @ Ponderosa Way 11/6/1998 Hyalella mortality % 2.5
Deer C @ Mouth 11/6/1998 Hyalella mortality % 7.5
DFG-QA-001 - Lab control 11/6/1998 Hyalella mortality % 5
Deer C @ Ponderosa Way 11/6/1998 Ceriodaphnia reproduction, mean neonates/adult 16.7
Deer C @ Mouth 11/6/1998 Ceriodaphnia reproduction, mean neonates/adult 13.3
DFG-QA-003 - Lab control 11/6/1998 Ceriodaphnia reproduction, mean neonates/adult 17.3
Deer C @ Ponderosa Way 11/6/1998 Ceriodaphnia mortality % 20
Deer C @ Mouth 11/6/1998 Ceriodaphnia mortality % 10
DFG-QA-004 - Lab control 11/6/1998 Ceriodaphnia mortality % 0

Fish Tissue

Fish specimens were collected in 1998 to test the tissue for Polychlorinated Biphenyls
(PCB) cogeners, organochlorine pesticides, polynuclear aromatic hydrocarbons (PAHs), and low-
level metals (arsenic, cadmium, chromium, copper, zinc, silver, nickel, lead, selenium, mercury).
In 1999, fish specimens were collected to test for organochlorine pesticides, PAHs, and low-level
metals. The fish species collected were rainbow trout (Oncorhynchus mykiss), riffle sculpin
(Cottus gulosus), and smallmouth bass (Micropterus dolomieu). Appendix I contains all fish
tissue data.
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Table 5. PCB cogeners found in 1998 fish tissue samples

Deer C
Reporting Limit Deer C Deer C Ponderosa
(RL) Hwy 99 Ponderosa Way Way(Dup)
PCB fresh weight fresh weight fresh weight fresh weight
Congener ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g)
52 0.2 0.279 <RL <RL
66 0.2 0.206 <RL <RL
70 0.2 0.301 0.224 <RL
95 0.2 0.265 <RL <RL
101 0.2 0.317 <RL <RL
118 0.2 0.478 <RL 0.224
138 0.2 0.35 <RL <RL
153 0.2 0.327 <RL <RL

Results from the 1998 samples show that only eight PCB cogeners were found at
concentrations above the laboratory reporting limits. Existing criteria for total PCB
concentrations in fish tissue are set at 110 nanograms/gram (ng/g) by the New York DEC Fish
Flesh Criteria for fish-eating wildlife, and less than 100 ng/g in the U.S. Fish and Wildlife Service
(USFWS) Contaminant Hazard Reviews recommendation. The total concentrations for these
eight PCB cogeners adds up to only 2.503 ng/g, which is well below both of these criteria (Table
5). Due to the low concentrations found in 1998, no analysis for PCB cogeners was done on the
fish tissue samples collected in 1999.

No organochlorine pesticides were detected in any of the 1998 specimens; all results fell
below the laboratory reporting limits. In 1999, the rainbow trout tissue sample collected from the
Deer Creek below Childs Meadow station found a 4.89 ng/g concentration of DDE, p, p
(DDE,p,p is a breakdown product of DDT). This is the only organochlorine compound that was
found at any of the sites sampled as part of this study. This result is also well below any of the
established criteria. It correlates closely with the water samples collected from Deer Creek for
PAHs in which no concentrations were found above laboratory reporting limits (Appendix G).

The results of fish tissue analyses for metals indicate that only four trace metals were found
at concentrations that exceed established criteria. Arsenic, chromium, copper, and zinc were
found at concentrations that exceed one or more of the established criteria (Table 6). Tissue
samples collected in 1998 contained levels of chromium and zinc exceeding criteria, while
samples collected in 1999 contain exceedances of arsenic, chromium, and copper.

Arsenic is a relatively common element that occurs in air, water, soil, and all living tissues
(USFWS 1988). The 1999 liver sample from riffle sculpin from the Deer Creek at Highway 99
station contained arsenic concentrations of 0.257 parts per million (ppm), which just exceeds the
Elevated Data Levels (EDL) 85 criteria of 0.21 ppm (Table 6). From the water column samples
collected for low-level metals, arsenic was found in concentrations exceeding established criteria,
suggesting that baseline levels within this watershed naturally run at levels exceeding criteria.
While arsenic is carcinogenic in humans, evidence of arsenic-induced carcinogenicity in other
mammals is scarce. Evidence also indicates that arsenic is nutritionally essential or beneficial for
fish.

Chromium concentrations exceeded established criteria in nearly all samples collected. The
EDL for fish fillets is less than the 0.02 detection level for chromium. All fish fillets and livers
from all sampling sites exceeded EDLs, except liver from rainbow trout from the Deer Creek at
Ponderosa Way station. Chromium is an essential trace element in humans and some species of
laboratory animals, but data are incomplete to determine the chromium needs of other species
(USFWS 1986). At high environmental concentrations, chromium is a mutagen, teratogen, and
carcinogen. Biomagnification has not been observed in the food web, and highest concentrations
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are usually observed at the lowest trophic levels. One of the difficulties in establishing criteria for
the protection of wildlife is that sensitivity to chromium varies widely, even among closely
related species. Adverse effects to sensitive species of wildlife have been documented at
chromium levels of 5 to 10 mg/kg in their diet (USFWS 1986).

Copper is abundant in the environment and essential for the normal growth and metabolism
of all living organisms (USFWS 1998). The 1999 liver samples from rainbow trout contained a
copper concentration of 15.1 ppm, which just exceeds the EDL 85 of 12.0 ppm. Copper is among
the most toxic of the heavy metals in freshwater biota and often accumulates to levels that cause
harm; these levels are just above those required for growth and reproduction. Birds and mammals
are relatively resistant to copper, in comparison to lower life forms. The bioavailability and
toxicity of copper to aquatic organisms is dependent upon the total copper concentration and
species. Its toxicity to aquatic life is related primarily to the dissolved cupric ion and possibly
hydroxy complexes. Cupric ion accounts for less than a percent of the dissolved copper in fresh
water. Numerous and disparate copper criteria have been proposed for protecting the health of
agricultural crops, aquatic life, terrestrial invertebrates, poultry, laboratory white rats, and
humans, but no copper criteria are available for protection of avian and mammalian wildlife.

Zinc is naturally present in the environment, but often is found at elevated levels due to
anthropogenic sources (USFWS 1993). Zinc levels found in fish collected from Deer Creek were
well below the guideline suggested for protection of wildlife from ingestion of prey containing
zinc, but the 1998 riffle sculpin samples exceeded the EDL 85 for fish livers. Zinc deficiency
occurs in many species of plants and animals, and it has severe adverse effects on all stages of
growth, development, reproduction, and survival. Avian diets should contain at least 25 mg of
zinc/kg of ration to prevent zinc deficiency, but less than 178 mg/kg of ration to prevent marginal
sublethal effects, such as severe anemia or organ damage. Mammals are comparatively resistant
to zinc, as evidenced by their tolerance to spending extended periods of time on diets containing
over 100 times the minimum daily zinc requirement. The most sensitive species of mammals are
adversely affected at dietary concentrations of 90 to 300 mg of zinc/kg ration.
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Table 6. Metals results for fish collected from the Deer Creek watershed in 1998 and 1999.
Criteria and results in mg/kg (ppm).

Arsenic  Cadmium  Chromium Copper Lead Mercury Nickel Selenium  Silver Zinc
Maximum Tissue Residue Levels for Cchr;r;%ge\?vsa;ng: fand 02
(MTRLs) (for Fillets or Edible ) )
Tissues) (a) for Non-carcinogens in 0.64 1 28
Inland Surface Waters
NAS Recommended Guideline (Whole Fish) 0.5
for Freshwater Fish (b)
FDA Action Level for Freshwater (Edible Portion) 1.0 (d)
and Marine Fish (c)
OEHHA Screening values and USEPA Value 3() 10 0.6 (9) 50
action levels in fish tissues () OEHHA Value 10 3 0.3 (g.n) 2
Fish Type (h) Al Al Al Non  Salmo All All All Al Al All
Fish Livers EDL 85 0.21 0.36 0.03 12 170 0.1 ID (j) <0.10 (i) 3.32 0.26 28
EDL 95 0.68 0.99 0.07 33 230 0.2 ID 0.2 4.74 0.76 38
Elevated Data Levels (a) ) EDL 85 0.41 0.12 023 33 0.2 0.11 021 14 0.02 42
Whole Fish
EDL 95 0.88 0.19 0.54 4.3 0.46 0.22 0.56 1.9 0.04 49
Fish Fillets EDL 85 0.14 <0.01 (i) <0.02 (i) 0.69 <0.10 (i) 0.8 <0.10 (i) 1 <0.02 () 214
EDL 95 043 0.01 <0.02 (i) 0.99 <0.10 1.7 <0.10 (i) 1.8 <0.02 (i) 30.2
Median International Standards (excludes liver) 1.5 0.3 1 20 2 0.5 2 45
(@)
Canadian Tissue Residue 0.033 (1)
guidelines
USFWS Contaminant Hazard NA (m) 0.1 NA (m) NA (m) NA (m)  wildlife: 1.1,  wildlife:500; NA(m)  6(USFWS 300 (m)
Reviews (USFWS  (USFWS (USFWS (USFWS  (USFWS avian: 0.1 avian: 200 (USFWS 1996)  (USFWS
1988b) 1985a) 1986b) 1998a) 1988c) (USFWS  (USFWS199 1985b) 1993)
1987) 8b)
USFWS protection of threatened 0.3 (n)
and endangered wildlife
Collection  Species
Station Name Date (k) Type  Arsenic  Cadmium  Chromium Copper Lead Mercury Nickel Selenium  Silver Zinc
Deer Creek A Highway 99 8/6/1998 RS fillet 0.071 0.00234 0.190 0.28 0.0022 0.107 0.018 0.270 0.0005 141
Deer Creek A Highway 99 8/6/1998 RS liver 0.199 0.11938 0.370 2.82 0.0075 0.053 0.042 0.670 0.00325 293
Deer Creek A Highway 99 8/24/1999 RS fillet 0.075 <0.002 0.135 0.393 0.002 0.082 0.031 0.075 <0.002 8.53
Deer Creek A Highway 99 8/24/1999 RS liver 0.257 0.051 0.183 391 0.010 0.043 0.039 0.310 <0.002 234
Deer Creek A Highway 99 8/24/1999 SMB fillet 0.097 <0.002 0.089 0.359 <0.002 0.075 <0.002 0.071 <0.002 5.61
Deer Creek A Highway 99 8/24/1999 SMB liver 0.203 0.04 0.135 2.23 <0.002 0.044 <0.002 0.330 <0.002 16.9
Deer Creek A 8/25/1998 RS fillet 0.045 0.00065 0.17 0.27 0.0016 0.059 0.015 0.140 0.00033 9.5
Pondersosa Way
Deer Creek A 8/25/1998 RS fillet 0.036 0.00044 0.17 0.26 0.0016 0.063 0.014 0.150 0.00044 9.8
Pondersosa Way -
Duplicate
Deer Creek A 8/25/1998 RS liver 0.144 0.04264 0.029 4.08 0.0055 0.042 0.034 0.810 0.00932 284
Pondersosa Way
Deer Creek below Childs 8/13/1999 RS fillet 0.041 <0.002 0.170 0.35 <0.002 0.034 <0.002 0.112 <0.002 4.92
Meadow
Deer Creek below Childs ~ 8/13/1999 RS liver 0.068 0.032 0.125 721 0.009 <0.020 0.005 0.464 0.031 26.8
Meadow
Deer Creek below Childs ~ 8/13/1999 RBT fillet 0.020 <0.002 0.1 0.601 0.012 <0.020 0.002 0.107 <0.002 5.66
Meadow
Deer Creek below Childs ~ 8/13/1999 RBT liver 0.065 0.015 0.206 15.1 0.022 <0.020 0.026 0.638 0.231 25.1
Meadow

a. From SWRCB 1995. Toxic Substances Monitoring Program, 1994-95 Data Report. State Water Resources
Control Board, Sacramento, California.

b. National Academy of Sciences-National Academy of Engineering. 1973. Water Quality Criteria, 1972 (Blue
Book). U.S. Environmental Protection Agency, Ecological Research Series.

c. FDA 2000. Action Levels for Poisonous or Deleterious Substances in Human Food and Animal Feed. U.S.
Food and Drug Administration. Industry Activities Staff Booklet. Washington, D.C.

d. as methyl mercury.

e. OEHHA 1999. Prevalence of selected target chemical contaminants in sport fish from two California Lakes:
Public Health Designed Screening Study. Office of Environmental Health Hazard Assessment, Sacramento,
California

f. measured as total arsenic

g. measured as total mercury

h. Non = Includes all non-salmonid species. Salmo = Family Salmonidae (trouts). All = All fish species.
i. <= EDL lies below the indicated detection limit.

j. ID = Insufficient data to calculate the EDL.

k. RS = Riffle sculpin, SMB = Smallmouth bass, RBT = Rainbow trout

1. As methyl mercury
m. No criteria proposed

n. USFWS 2003. Evaluation of the Clean Water Act Section 304(a) Human Health Criterion for
Methylmercury: Protectiveness for Threatened and Endangered Wildlife in California. U.S. Fish and

Wildlife Service. Sacramento, California.
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Stream gravels

Sediment samples were collected from seven sites in the Deer Creek watershed in
September 1997 and again in 1998. Hydrometer and mechanical particle-size analysis of the
samples was performed; the samples consisted of gravel (from poorly graded to well-graded) with
sand and cobble. The “bag” samples contained between 3 and 6 kilograms of oven-dried material,
while the “water” samples were classified as fine-grained with dry weights of between 2 and 22
grams in 1997 and between 1 and 13 grams in 1998. Appendix J contains the full lab report.

Discussion

Water quality in Deer Creek was excellent for most of the parameters that were monitored.
Almost all physical, mineral, and nutrient results obtained fell within established criteria.
Pesticides were not found in significant concentrations in water samples. However, a few metals
occasionally exceeded goals or criteria. Metals that exceeded established criteria include
aluminum, arsenic, iron, manganese, and lead. At this time there no indications that the
occasional high levels of metals are adversely affecting aquatic life in Deer Creek. Coliform
bacteria were found occasionally in elevated numbers in several areas of the watershed. Possible
bacteria sources include campgrounds and cabins in the upper watershed, and domestic and wild
animals in other portions. During the summer months in the lower reaches of Deer Creek, water
temperatures are too warm to support salmonids, but become suitable in the middle reach
upstream above Ponderosa Way.

Recommendations

1.  DWR’s Northern District Water Quality and Biology Section should continue long-term
monitoring at the Deer Creek at Highway 99 monitoring station.

2. The water temperature monitoring could be expanded to include examination of refugia for
migrating salmonids by adding more temperature stations in the lower watershed to monitor
summer water temperatures.

3. Sampling sites could also be revisited to collect specimens for fish tissue analysis to see if
concentrations of pesticides and metals have increased or decreased from the time of this
study.

4.  Benthic macroinvertebrates and sediment could be collected to examine current water
quality conditions as compared to the findings in this report.
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Figure A-1. Water temperature on Deer Creek below Childs Meadow
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Figure A-2. Water temperature on Deer Creek below Upper Falls (flow)
a) May 1, 1997-May 1, 1998
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Figure A-3. Water temperature on Deer Creek below Upper Falls (pool)
a) May 1, 1997-May 1, 1998
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1997-2000
Figure A-4. Water temperature on Deer Creek at about A-line (flow)
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Figure A-5. Water temperature on Deer Creek at about A-line (pool)
a) May 1, 1997-May 1, 1998
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Figure A-6. Water temperature on Deer Creek at Ponderosa Way
a) May 1, 1997-May 1, 1998
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c) May 1, 1999-May 1, 2000
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Figure A-7. Water temperature on Deer Creek at Apperson Cow Camp (flow)
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Figure A-8. Water temperature on Deer Creek at Apperson Cow Camp (pool)
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Figure A-9. Water temperature on Deer Creek at Upper Diversion Dam
a) April 1, 1997-May 1, 1998
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c) May 1, 1999-May 1, 2000
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e) May 1, 2001-May 1, 2002
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Figure A-10. Water temperature on Deer Creek at Highway 99 (east)
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Figure A-11. Water temperature on Deer Creek at the mouth
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Appendix B. Physical Water Quality Results
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Appendix B. Physical Water Quality Results
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Appendix C. Coliform Bacteria Results
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Appendix C. Coliform Bacteria Results
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Appendix D. Summary of Total Metals from Deer Creek
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Appendix D. Summary of Total Metals from Deer Creek
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Appendix E. Deer Creek Nutrient Results

Appendix E. Deer Creek Nutrient Results

Station Name Date Time Diss. NO3 + NO2 Diss. NH3 Diss. Ortho.-PO4 Total P TOC
(PST) (mg/L) (mg/L) (mg/L) (mg/L) mg/LasC

DEER C BL CHILDS MEADOWS  4/29/1997 1610 <0.01 <0.01 <0.01 0.01

DEER C BL CHILDS MEADOWS  6/11/1997 1100 <0.01 <0.01 <0.01 0.02

DEER C BL CHILDS MEADOWS  7/8/1997 1140 <0.01 <0.01 <0.01 0.02

DEER C BL CHILDS MEADOWS  8/6/1997 1325 <0.01 <0.01 0.01 0.02

DEER C BL CHILDS MEADOWS  9/15/1997 1345 <0.01 <0.01 <0.01 <0.2

DEER C BL CHILDS MEADOWS  11/17/1997 1335 <0.01 <0.01 <0.01 <0.2

DEER C BL CHILDS MEADOWS  12/9/1997 1225 <0.01 <0.01 <0.01 0.02

DEER C BL CHILDS MEADOWS  1/22/1998 1335 0.01 0.01 0.01 0.02

DEER C BL CHILDS MEADOWS  2/18/1998 1630 <0.01 <0.01 <0.01 0.02

DEER C BL CHILDS MEADOWS  3/23/1998 1200 <0.01 <0.01 <0.01 0.03

DEER C BL CHILDS MEADOWS  4/24/1998 1150 <0.01 0.01 <0.01 0.03

DEER C BL CHILDS MEADOWS  5/21/1998 1000 <0.01 <0.01 <0.01 0.01

DEER C BL CHILDS MEADOWS  6/24/1998 0845 <0.01 <0.01 <0.01 0.01

DEER C BL CHILDS MEADOWS  7/21/1998 0800 <0.01 <0.01 <0.01 0.03

DEER C BL CHILDS MEADOWS  8/18/1998 0715 <0.01 <0.01 <0.01 0.03

DEER C BL CHILDS MEADOWS  9/15/1998 1545 0.02 <0.01 <0.01 <0.01

DEER C BL CHILDS MEADOWS 10/20/1998 0745 <0.01 <0.01 <0.01 0.02

DEER C BL CHILDS MEADOWS 11/16/1998 0845 <0.01 <0.01 0.01 0.04

DEER C BL CHILDS MEADOWS  12/15/1998 1015 0.03 0.01 <0.01 0.02

DEER C BL CHILDS MEADOWS  1/19/1999 0830 0.04 0.02 <.01 0.03

DEER C BL CHILDS MEADOWS  2/16/1999 0930 <.01 <.01 <.01 0.01

DEER C BL CHILDS MEADOWS  3/15/1999 0845 <0.01 <0.01 <0.01 <0.01

DEER C BL CHILDS MEADOWS  4/20/1999 0715 <0.01 <0.01 <0.01 0.01

DEER C BL CHILDS MEADOWS  5/18/1999 0900 <0.01 <0.01 <0.01 0.01

DEER C BL CHILDS MEADOWS  6/23/1999 0800 <0.01 <0.01 <0.01 0.02

DEER C BL CHILDS MEADOWS  7/20/1999 0800 <0.01 <0.01 <0.01 0.02

DEER C BL CHILDS MEADOWS  8/18/1999 0730 <0.01 <0.01 0.01 0.02

DEER C BL CHILDS MEADOWS  11/08/99 0815 <.01 <.01 0.01 0.04 4.8

DEER C BL CHILDS MEADOWS  01/20/00 0900

DEER C BL CHILDS MEADOWS  02/14/00 1030 0.02 <.01 <.01 0.11

DEER C BL CHILDS MEADOWS  04/17/00 0915 <0.01 <0.01 <0.01 0.01
Maximum Concentration 0.04 0.02 0.01 0.11 4.80
Minimum Concentration 0.01 0.01 0.01 0.01 4.80

DEER C A UPPER FALLS 12/9/1997 1320 0.01 <0.01 <0.01 0.02

DEER C A A-LINE 4/29/1997 1200 <0.01 <0.01 <0.01 0.01

DEER C A A-LINE 2/18/1998 1445 <0.01 <0.01 <0.01 0.01

DEER C A A-LINE 3/18/1998 1030 <0.01 <0.01 <0.01 <0.01

DEER C A A-LINE 1/19/1999 1050 0.02 0.02 <.01 0.18

DEER C A A-LINE 3/15/1999 1100 0.04 0.02 0.01 0.01

DEER C A A-LINE 01/20/00 1015

DEER C A A-LINE 02/14/00 1145 0.01 <.01 <.01 0.1

DEER C A A-LINE 04/17/00 1015 <0.01 <0.01 <0.01 0.02
Maximum Concentration 0.04 0.02 0.01 0.18
Minimum Concentration 0.01 0.02 0.01 0.01
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Deer Creek Water Quality Investigation

1997-2000
Station Name Date Time Diss. NO3 + NO2 Diss. NH3 Diss. Ortho.-PO4 Total P TOC
(PST) (mg/L) (mg/L) (mg/L) (mg/L) mg/LasC

DEER C A PONDEROSA WAY 4/29/1997 0930 <0.01 <0.01 <0.01 <0.01

DEER C A PONDEROSA WAY 6/4/1997 1545 0.03 <0.01 <0.01 0.03

DEER C A PONDEROSA WAY 7/9/1997 1720 0.01 0.01 <0.01 0.02

DEER C A PONDEROSA WAY 8/14/1997 1700 0.42 0.03 <0.01 0.03

DEER C A PONDEROSA WAY 9/16/1997 1810 <0.01 <0.01 <0.01 <0.2

DEER C A PONDEROSA WAY 10/22/1997 0955 <0.01 0.02 <0.01 <0.2

DEER C A PONDEROSA WAY 11/18/1997 0830 <0.01 <0.01 <0.01 <0.2

DEER C A PONDEROSA WAY 12/12/1997 1500 <0.01 <0.01 <0.01 0.02

DEER C A PONDEROSA WAY 1/26/1998 1315 <0.01 <0.01 <0.01 0.02

DEER C A PONDEROSA WAY 4/21/1998 1740 <0.01 0.02 <0.01 0.01

DEER C A PONDEROSA WAY 5/19/1998 0845 <0.01 <0.01 <0.01 0.01

DEER C A PONDEROSA WAY 6/24/1998 1345 <0.01 <0.01 <0.01 <0.01

DEER C A PONDEROSA WAY 7/21/1998 1100 0.01 <0.01 <0.01 0.01

DEER C A PONDEROSA WAY 8/18/1998 1030 0.01 <0.01 <0.01 0.02

DEER C A PONDEROSA WAY 9/15/1998 1030 0.04 <0.01 <0.01 <0.01

DEER C A PONDEROSA WAY 10/20/1998 1020 <0.01 <0.01 0.01 0.03

DEER C A PONDEROSA WAY 11/16/1998 1040 0.03 0.01 <0.01 0.04

DEER C A PONDEROSA WAY 4/20/1999 1100 <0.01 <0.01 <0.01 0.02

DEER C A PONDEROSA WAY 5/18/1999 1300 <0.01 <0.01 <0.01 0.01

DEER C A PONDEROSA WAY 6/23/1999 1200 <0.01 0.01 <0.01 0.03

DEER C A PONDEROSA WAY 7/20/1999 1130 <0.01 <0.01 <0.01 0.03

DEER C A PONDEROSA WAY 8/18/1999 0930 <0.01 <0.01 <0.01 0.02

DEER C A PONDEROSA WAY 11/08/99 1230 0.02 <.01 <.01 0.03 1.8
Maximum Concentration 0.42 0.03 0.01 0.04 1.80
Minimum Concentration 0.01 0.01 0.01 0.01 1.80

Station Name Date Time Diss. NO3 + NO2 Diss. NH3 Diss. Ortho.-PO4 Total P TOC
(PST) (mg/L) (mg/L) (mg/L) (mg/L) mg/LasC

DEER C A UPPER DIV DM 4/28/1997 1230 <0.01 <0.01 <0.01 0.01

DEER C A UPPER DIV DM 6/5/1997 1150 <0.01 <0.01 0.01 0.02

DEER C A UPPER DIV DM 7/10/1997 1200 <0.01 <0.01 <0.01 0.01

DEER C A UPPER DIV DM 8/14/1997 1245 <0.01 <0.01 <0.01 0.01

DEER C A UPPER DIV DM 9/19/1997 0745 <0.01 <0.01 <0.01 <0.2

DEER C A UPPER DIV DM 10/16/1997 1220 <0.01 <0.01 <0.01 <0.2

DEER C A UPPER DIV DM 11/13/1997 1600 <0.01 <0.01 <0.01 <0.2

DEER C A UPPER DIV DM 1/23/1998 1415 0.01 0.01 0.01 0.02

DEER C A UPPER DIV DM 2/20/1998 1000 <0.01 <0.01 <0.01 0.02

DEER C A UPPER DIV DM 3/19/1998 1020 <0.01 <0.01 <0.01 0.01

DEER C A UPPER DIV DM 4/23/1998 1200 <0.01 0.01 <.01 0.04

DEER C A UPPER DIV DM 5/20/1998 1500 <0.01 <0.01 <0.01 <0.01

DEER C A UPPER DIV DM 6/24/1998 1600 <0.01 <0.01 <0.01 0.01

DEER C A UPPER DIV DM 7/21/1998 1400 <0.01 <0.01 <0.01 0.01

DEER C A UPPER DIV DM 8/18/1998 1325 0.02 <0.01 <0.01 0.02

DEER C A UPPER DIV DM 9/15/1998 1340 <0.01 <0.01 <0.01 <0.01

DEER C A UPPER DIV DM 10/20/1998 1330 <0.01 <0.01 0.01 0.02

DEER C A UPPER DIV DM 11/16/1998 1415 0.20 <0.01 <0.01 0.03

DEER C A UPPER DIV DM 12/15/1998 1400 0.02 <0.01 <0.01 0.02

DEER C A UPPER DIV DM 1/19/1999 1400 0.02 0.01 0.01 0.02

DEER C A UPPER DIV DM 2/16/1999 1320 0.04 0.01 <0.01 0.02

DEER C A UPPER DIV DM 3/15/1999 1350 <0.01 <0.01 0.01 <0.01

DEER C A UPPER DIV DM 4/20/1999 1330 <0.01 <0.01 <0.01 0.03

DEER C A UPPER DIV DM 5/18/1999 1430 <0.01 <0.01 <0.01 0.01

DEER C A UPPER DIV DM 6/23/1999 1430 <0.01 0.01 <0.01 0.02

DEER C A UPPER DIV DM 7/20/1999 1545 <0.01 <0.01 <0.01 0.02

DEER C A UPPER DIV DM 8/18/1999 1200 <0.01 <0.01 <0.01 0.02

DEER C A UPPER DIV DM 11/08/99 1445 0.02 <.01 0.01 0.05 1.4

DEER C A UPPER DIV DM 01/20/00 1230

DEER C A UPPER DIV DM 02/14/00 1410 <.01 <.01 <.01 0.14

DEER C A UPPER DIV DM 04/17/00 1240 <0.01 <0.01 <0.01 0.02
Maximum Concentration 0.20 0.01 0.01 0.14 1.40
Minimum Concentration 0.01 0.01 0.01 0.01 1.40
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Appendix E. Deer Creek Nutrient Results

Station Name Date Time Diss. NO3 + NO2 Diss. NH3 Diss. Ortho.-PO4 Total P TOC
(PST) (mg/L) (mg/L) (mg/L) (mg/L) mg/LasC

DEER C A HWY 99 4/28/1997 1130 0.01 <0.01 <0.01 0.01

DEER C A HWY 99 6/5/1997 1300 <0.01 <0.01 <0.01 0.02

DEER C A HWY 99 7/10/1997 1045 0.04 <0.01 <0.01 0.01

DEER C A HWY 99 1/21/1998 1750 0.04 0.01 <0.01 0.03

DEER C A HWY 99 2/20/1998 1150 0.30 <0.01 <0.01 0.02

DEER C A HWY 99 3/17/1998 0830 0.01 <0.01 <0.01 0.02

DEER C A HWY 99 4/23/1998 0850 <0.01 <0.01 <0.01 0.02

DEER C A HWY 99 5/20/1998 1530 <0.01 <0.01 <0.01 0.01

DEER C A HWY 99 1/19/1999 1545 <0.01 0.01 <0.01 0.02 2.2

DEER C A HWY 99 3/15/1999 1600 0.03 <0.01 0.01 0.01 1.0

DEER C A HWY 99 7/20/1999 1645 0.03 <0.01 <0.01 <0.01 1.5

DEER C A HWY 99 8/18/1999 1300 0.04 <0.01 <0.01 0.02 1.7

DEER C A HWY 99 01/20/00 1330

DEER C A HWY 99 02/14/00 1510 0.02 <.01 <.01 0.19 41
Maximum Concentration 0.30 0.01 0.01 0.19 4.10
Minimum Concentration 0.01 0.01 0.01 0.01 1.00

DEER C A MOUTH 4/28/1997 1030 0.10 <0.01 <0.01 0.02

DEER C A MOUTH 6/5/1997 1035 0.11 <0.01 <0.01 0.02

DEER C A MOUTH 7/10/1997 0850 0.33 <0.01 <0.01 0.02

DEER C A MOUTH 8/14/1997 1100 <0.01 <0.01 <0.01 0.02

DEER C A MOUTH 9/17/1997 1430 0.09 0.01 <0.01 <0.2

DEER C A MOUTH 10/14/1997 1450 0.02 <0.01 <0.01 <0.2

DEER C A MOUTH 11/13/1997 1450 0.02 <0.01 <0.01 <0.2

DEER C A MOUTH 12/11/1997 1615 0.06 <0.01 <0.01 0.02

DEER C A MOUTH 6/24/1998 1800 0.07 <0.01 <0.01 0.02

DEER C A MOUTH 7/21/1998 1540 0.26 <0.01 <0.01 0.02

DEER C A MOUTH 8/18/1998 1515 0.32 <0.01 <0.01 0.02 1.5

DEER C A MOUTH 9/15/1998 1020 0.2 <0.01 <0.01 1.00

DEER C A MOUTH 10/20/1998 1540 0.06 <0.01 <0.01 0.03 1.1

DEER C A MOUTH 11/16/1998 1540 0.05 <0.01 <0.01 0.03 1.0

DEER C A MOUTH 12/15/1998 1620 0.06 0.01 <0.01 .0.02 1.8

DEER C A MOUTH 2/16/1999 1520 0.05 <.01 <0.01 0.04

DEER C A MOUTH 4/20/1999 1440 <0.01 <0.01 <0.01 0.04 1.1

DEER C A MOUTH 5/18/1999 1630 0.03 <0.01 <0.01 0.01 0.9

DEER C A MOUTH 6/23/1999 1600 0.09 <0.01 <0.01 0.03 1.1

DEER C A MOUTH 11/18/99 1600 <.01 <.01 <.01 0.04 1.4

DEER C A MOUTH 04/17/00 1345 <0.01 <0.01 <0.01 0.04 1.7
Maximum Concentration 0.33 0.01 0.00 1.00 1.80
Minimum Concentration 0.02 0.01 0.00 0.01 0.90
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Appendix F. Deer Creek Mineral Results

Appendix F. Deer Creek Mineral Results
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Appendix F. Deer Creek Mineral Results
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Appendix F. Deer Creek Mineral Results
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Appendix G. Deer Creek Organics

Appendix G. Deer Creek Organics
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Appendix H. Deer Creek Benthic Macroinvertebrates
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Appendix H. Deer Creek Benthic Macroinvertebrates
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Appendix I. Fish Tissue Results

Appendix I. Fish Tissue Results

Deer Creek/ Deer Creek/
Hwy 99 Ponderosa Way
Reporting Limit(RL)|Method Blankl DC/H99-3F DC/PW-4F
fresh weight fresh weight| fresh weight fresh weight
ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g)

naphthalene 10 <RL <RL <RL
2-methylnaphthalene 10 <RL <RL <RL
1-methylnaphthalene 10 <RL <RL <RL
biphenyl 10 <RL <RL <RL
2,6-dimethylnaphthalene 10 <RL <RL <RL
acenaphthylene 10 <RL <RL <RL
acenaphthene 10 <RL <RL <RL
2,3,5-trimethylnaphthaler 10 <RL <RL <RL
fluorene 10 <RL <RL <RL
phenanthrene 10 <RL <RL <RL
anthracene 10 <RL <RL <RL
1-methylphenanthrene 10 <RL <RL <RL
fluoranthene 10 <RL <RL <RL
pyrene 10 <RL <RL <RL
benz[a]anthracene 10 <RL <RL <RL
chrysene 10 <RL <RL <RL
benzo[b]fluoranthene 10 <RL <RL <RL
benzo[k]fluoranthene 10 <RL <RL <RL
benzo[e]pyrene 10 <RL <RL <RL
benzo[a]pyrene 10 <RL <RL <RL
perylene 10 <RL <RL <RL
indeno[1,2,3-cd]pyrene 10 <RL <RL <RL
dibenz[a,h]anthracene 10 <RL <RL <RL
benzo[ghi]perylene 10 <RL <RL <RL
Surrogate % Recovery

naphthalene-d8 114 112 90
biphenyl-d10 140 127 103
acenaphthene-d10 150 148 111
pyrene-d10 131 127 122
benz[a]anthracene-d12 71 93 106
benz[e]pyrene-d12 79 93 102
perylene-d12 79 93 77
benzo(g,h,l)perylene-d12 46 93 87
Average recovery 101 111 100
<RL= less than reporting limit

95



Deer Creek Water Quality Investigation

1997-2000
Method Deer Creek below | Deer Creek below | Deer Creek Deer Creek
Blank Childs Meadow Childs Meadow @ Hwy 99 @ Hwy 99
8/13/99 8/13/99 8/24/99 8/24/99
RCP RBT RCP SMB
Reporting Limit| Riffle sculpin Rainbow trout Riffle sculpin | Small mouth bass
Fresh Wt. Fresh Wt. Fresh Wt. Fresh Wt. Fresh Wt. Fresh Wt.
ppb (ng/g) | ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g)
naphthalene 10 < RL < RL < RL < RL < RL
2-methylnaphthalene 10 < RL < RL < RL < RL < RL
1-methylnaphthalene 10 < RL < RL < RL < RL < RL
biphenyl 10 < RL < RL < RL < RL < RL
2,6-dimethylnaphthalene 10 < RL < RL < RL < RL < RL
acenaphthylene 10 < RL < RL < RL < RL < RL
acenaphthene 10 < RL < RL < RL < RL < RL
2,3,5-trimethylnaphthalene 10 < RL < RL < RL < RL < RL
fluorene 10 < RL < RL < RL < RL < RL
phenanthrene 10 < RL < RL < RL < RL < RL
anthracene 10 < RL < RL < RL < RL < RL
1-methylphenanthrene 10 < RL < RL < RL < RL < RL
fluoranthene 10 < RL < RL < RL < RL < RL
pyrene 10 < RL < RL < RL < RL < RL
benz[a]anthracene 10 < RL < RL < RL < RL < RL
chrysene 10 < RL < RL < RL < RL < RL
benzo[b]fluoranthene 10 < RL < RL < RL < RL < RL
benzo[k]fluoranthene 10 < RL < RL < RL < RL < RL
benzo[e]pyrene 10 < RL < RL < RL < RL < RL
benzo[a]pyrene 10 < RL < RL < RL < RL < RL
perylene 10 < RL < RL < RL < RL < RL
indeno[1,2,3-cd]pyrene 10 < RL < RL < RL < RL < RL
dibenz[a,h]anthracene 10 < RL < RL < RL < RL < RL
benzo[ghi]perylene 10 < RL < RL < RL < RL < RL
Percent Moisture NA 77.9 76.8 77.2 79.2
<RL= less than reporting limit
Surrogate Percent Recovery
naphthalene-d8 87 91 87 91 93
biphenyl-d10 93 96 93 99 96
acenaphthene-d10 88 97 88 103 101
pyrene-d10 105 110 105 128 113
benz[a]anthracene-d12 107 113 107 138 116
benz[e]pyrene-d12 104 100 104 114 91
perylene-d12 101 88 101 110 93
benzo(g,h,l)perylene-d12 87 84 87 93 67
Average Surrogate Recovery 96 97 96 109 96
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Appendix I. Fish Tissue Results

Deer Creek/ Deer Creek/ Mill Creek/
Ponderosa Way Ponderosa Way Black Rock
Reporting Limit (RL) DC/PW-4F DC/PW-4F DUP MC/BR-5F

fresh weight fresh weight fresh weight fresh weight
Pesticide ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g)
aldrin 1 <RL <RL <RL
chlordane, cis 2 <RL <RL <RL
chlordane, trans 2 <RL <RL <RL
chlordene, alpha 1 <RL <RL <RL
chlordene, gamma 1 <RL <RL <RL
chlorpyrifos 2 uJ uJ uJ
dacthal 2 <RL <RL <RL
DCBP, p,p’ 10 <RL <RL <RL
DDD, o,p' 2 <RL <RL <RL
DDD, p,p' 2 <RL <RL <RL
DDE, o,p’ 2 <RL <RL <RL
DDE, p,p’ 2 <RL <RL <RL
DDMU, p,p’ 3 <RL <RL <RL
DDT, o,p’ 3 <RL <RL <RL
DDT, p,p' 5 <RL <RL <RL
diazinon 20 <RL <RL <RL
dicofol 10 <RL <RL <RL
dieldrin 2 <RL <RL <RL
endosulfan | 2 <RL <RL <RL
endosulfan Il 10 <RL <RL <RL
endosulfan sulfate 10 <RL <RL <RL
endrin 2 <RL <RL <RL
ethion 6 uJ uJ uJ
HCH, alpha 1 <RL <RL <RL
HCH, beta 2 <RL <RL <RL
HCH, delta 2 <RL <RL <RL
HCH, gamma 1 <RL <RL <RL
heptachlor 2 uJ uJ uJ
heptachlor epoxide 1 <RL <RL <RL
hexachlorobenzen( 0.3 <RL <RL <RL
methoxychlor 5 <RL <RL <RL
mirex 3 <RL <RL <RL
nonachlor, cis 3 <RL <RL <RL
nonachlor, trans 1 <RL <RL <RL
oxadiazon 3 <RL <RL <RL
oxychlordane 1 <RL <RL <RL
parathion, ethyl 2 uJ uJ uJ
parathion, methyl 4 uJ uJ uJ
tedion 2 <RL <RL <RL
toxaphene 40 <RL <RL <RL
Aroclor 1248 30 <RL <RL <RL
Aroclor 1254 15 <RL <RL <RL
Aroclor 1260 15 <RL <RL <RL
Surrogate % Recovery
207 85.2 96.6 93.5
DBOB 62.1 64.1 64.9
ppDDD* 82.5 79.5 81.0
DBCE 63.2 59.5 58.6
Percent Moisture: 79.5 79.7 79.5
Percent Lipid: 0.932 1.09 0.907

<RL = less than reporting limit
UJ = the analyte was not detected above the reported sample quantitation limit. However, the reported

quantitatin limit is approximate and may or may not represent the actual limit of quantitation necessary
to accurately and precisely measure the analyte in the sample.
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Deer Creek Water Quality Investigation

1997-2000
Method  |Deer Creek below|Deer Creek below| Deer Creek below | Deer Creek @ Hwy 99 | Deer Creek @ Hwy 99
Blank Childs Meadow | Childs Meadow Childs Meadow
8/13/99 8/13/99 8/13/99 8/24/99 8/24/99
RCP RBT RBT RCP SMB
Riffle sculpin Rainbow trout Rainbow trout Riffle sculpin Small mouth bass
Reporting Limit | Fresh Wt. Fresh Wt. Fresh Wt. Fresh Wt. Fresh Wt. Fresh Wt.
Fresh Wt. ppb | ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g)

aldrin 1.0 ND ND ND ND ND ND
chlordane, cis 2.0 ND ND <RL <RL ND ND
chlordane, trans 2.0 ND ND <RL ND <RL ND
chlordene, alpha 1.0 ND ND ND ND ND ND
chlordene, gamma 1.0 ND ND ND ND ND ND
chlorpyrifos 2.0 ND ND ND ND <RL <RL
DACTHAL 2.0 <RL ND ND ND ND
DDD, o,p' 2.0 ND ND ND ND ND ND
DDD, p,p' 2.0 ND ND <RL <RL ND ND
DDE, o,p’ 2.0 ND ND ND ND ND ND
DDE, p,p’ 2.0 ND <RL 4.89 4.01 <RL <RL
DDMU, p,p' 3.0 ND ND <RL ND ND ND
DDT, o,p’ 3.0 ND ND ND ND ND ND
DDT, p,p’ 5.0 ND ND <RL <RL ND ND
diazinon 20.0 ND <RL <RL <RL <RL ND
dieldrin 2.0 ND ND <RL ND ND ND
endosulfan | 2.0 ND ND ND ND ND ND
endosulfan Il 10.0 ND ND ND ND ND ND
endosulfan sulfate 10.0 ND ND ND ND ND ND
endrin 2.0 ND ND ND ND ND ND
ethion 6.0 ND ND ND ND ND ND
hch, alpha 1.0 ND ND ND ND ND ND
hch, beta 2.0 ND ND ND ND ND ND
hch, gamma 1.0 ND ND ND ND ND ND
heptachlor 2.0 ND ND ND ND ND ND
heptachlor epoxide 1.0 ND ND ND ND ND ND
hexachlorobenzene 0.3 ND <RL <RL <RL <RL ND
methoxychlor 5.0 5.69 ND ND ND ND ND
mirex 3.0 ND ND <RL <RL ND ND
nonachlor, cis 2.0 ND ND <RL <RL ND ND
nonachlor, trans 1.0 ND <RL <RL <RL <RL ND
oxadiazon 3.0 ND ND <RL ND ND ND
oxychlordane 1.0 ND ND <RL ND ND ND
parathion, ethyl 2.0 ND ND ND ND ND ND
parathion, methyl 4.0 ND ND ND ND ND ND
tedion 2.0 ND ND ND ND ND ND
toxaphene 50.0 ND ND ND ND ND ND
Aroclor 1248 50.0 ND ND ND ND ND ND
Aroclor 1254 10.0 ND ND ND ND ND ND
Aroclor 1260 10.0 ND ND ND ND ND ND
Percent Moisture: NA 77.9 76.8 76.9 77.2 79.2
Percent Lipid: NA 2.1 3.28 242 2.84 0.930
Surrogate Percent Recovery
207 92.3 110.6 104.5 100.5 100.8 102.6
DBOB 70.9 86.2 84.0 78.6 86.4 84.4
DDD*, p,p’ 89.3 101.6 106.9 94.6 1111 111.4
DBCE 80.3 99.3 84.8 92.6 96.9 76.8
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Appendix J. Stream Gravel Results

Appendix J. Stream Gravel Results
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Deer Creek Water Quality Investigation

1997-2000
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Appendix J. Stream Gravel Results
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Appendix J. Stream Gravel Results
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Appendix J. Stream Gravel Results
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Appendix J. Stream Gravel Results
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Appendix J. Stream Gravel Results
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Appendix J. Stream Gravel Results
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Appendix J. Stream Gravel Results
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Appendix J. Stream Gravel Results
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Appendix J. Stream Gravel Results
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